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ON  THE  ACTION  OF  HEAT  ON  GRAVITATING 
MASSES.' 
By  WILLIAM  CROOKES,  F.R.S.,  &c. 


Tub  experiments  recorded  in  this  paper  have  arisen  from 
observations  made  when  using  the  vacuum-balance,  de- 
scribed by  the  author  in  his  paper  "  On  the  Atomic  Weight 
of  Thallium,"t  for  weighing  substances  which  were  of  a 
higher  temperature  than  the  surrounding  air  and  the 
weights.  There  appeared  to  be  a  diminution  of  the  force 
of  gravitation,  and  experiments  were  instituted  to  render 
the  action  more  sensible,  and  to  eliminate  sources  of 
error. 

In  an  historical  rfiumf  of  the  state  of  our  knowledge 
on  the  subject  of  attraction  or  repulsion  by  heat,  it  is 
shown  that  in  1792  the  Rev.  A.  Bennet  recorded  the  fact 
that  a  light  substance  delicately  suspended  in  air  was 
attracted  by  warm  bodies  :  this  he  ascribed  to  air-currents. 
When  light  was  focused,  by  means  of  a  lens,  on  one  end 
of  a  delicately  suspended  arm,  either  in  air  or  in  an  ex- 
hausted receiver,  no  motion  could  be  perceived  distin- 
guishable from  the  effects  of  heat. 

Laplace  speaks  of  the  repulsive  force  of  heat.  Libri 
attributes  the  movement  of  a  drop  of  liquid  along  a  wire 
heated  at  one  end,  to  the  repulsive  force  of  heat ;  but 
Baden  Powell  has  not  succeeded  in  obtaining  evidence  of 
repulsion  by  heat  from  this  experiment. 

Fresnel  describes  an  experiment  by  which  concentrated  1 
solar  light  and  heat  caused  repulsion  between  one  deli-  | 
cately  suspended  and  one  fixed  disk.    The  experiment 
was  tried  in  air  of  different  densities,  but  contradictory 
results  were  obtained,  under  apparently  similar  circum-  , 
stances,  at  different  times,  and  the  experiments  were  not 
proceeded  with. 

Saigey  describes  experiments  which  appear  to  prove 
that  a  marked  attraction  exists  between  bodies  of  different 
temperatures. 

Forbes,  in  a  discussion  and  repetition  of  Trevelyan's 
experiment,  comes  to  the  conclusion  that  there  is  a  repul- 
sive action  exercised  in  the  transmission  of  heat  from  one 
body  into  another  which  has  a  less  power  of  conducting  it. 

Baden  Powell,  repeating  Fresnel's  experiment,  explains 
the  results  otherwise  than  as  due  to  repulsion  by  heat. 
By  observing  the  descent  of  the  tints  of  Newton's  Rings 
between  glass-plates  when  heat  was  applied.  Dr.  Powell 
shows  that  the  interval  between  the  plates  increases,  and 
attributes  this  to  a  repulsive  aflion  of  heat. 

Faye  has  introduced  the  hypothesis  of  a  repulsive  force 
of  heat  to  account  for  certain  astronomical  phenomena. 

•  Ab«tr»ct  of  a  Piper  lent  to  the  Roysl  Society  August  u.  1873. 
t  Phil.  Trans  ,  |S;3.  vM.  clxiii  ,  p«rt  I,  p.  177 


He  describes  an  experiment  to  show  that  heat  produces 
repulsion  in  the  luminous  arc  given  by  an  induction-oil 
in  rarefied  air. 

The  author  describes  numerous  forms  of  apparatus 
successively  more  and  more  delicate,  which  enabled  him 
to  detect,  and  then  to  render  very  sensible,  an  action 
exerted  by  heat  on  gravitating  bodies,  which  is  not  due  to 
air-currents,  or  to  any  other  known  force. 

The  following  experiment  with  a  balance  made  of  a 
straw  beam  with  pith-ball  masses  at  the  ends  enclosed  in 
a  glass  tube,  and  connected  with  a  Sprengel  pump,  may 
be  quoted  from  the  paper: — 

"  The  whole  being  fitted  up  as  here  shown,  and  the  ap- 
paratus being  full  of  air  to  begin  with,  I  passed  a  spirit- 
flame  across  the  lower  part  of  the  tube  at  b,  observing  the 
movement  by  a  low-power  micrometer ;  the  pith-ball  (<i,  b) 
descended  slightly,  and  then  immediately  rose  to  con- 
siderably above  its  original  position.  It  seemed  as  if  the 
true  action  of  the  heat  was  one  of  attraction,  instantly 

overcome  by  ascending  currents  of  air  

"31.  In  order  to  apply  the  heat  in  a  more  regular 
manner,  a  thermometer  was  inserted  in  a  glass  tube, 
having  at  its  extremity  a  glass  bulb,  about  1)  inch  dia- 
meter ;  it  was  filled  with  water,  and  then  sealed  up.  .  .  . 
The  water  was  kept  heated  to  70"  C,  the  temperature  of 
the  laboratory  being  about  15°  C. 

"32.  The  barometer  being  at  767  millims.,  and  the 
gauge  at  zero,  the  hot  bulb  was  placed  beneath  the  pith- 
ball  at  b.  The  ball  rose  rapidly;  as  soon  as  equilibrium 
was  restored,  I  placed  the  hot-water  bulb  above  the  pith- 
ball  at  a,  when  it  rose  again,  more  slowly,  however,  than 
when  the  heat  was  applied  beneath  it. 
I  "  33.  The  pump  was  set  to  work,  and  when  the  gauge 
was  147  millims.  below  the  barometer,  the  experiment  was 
tried  again  ;  the  same  result,  only  more  feeble,  was  ob- 


tained.    The  exhaustion  was  continued,  stopping  the 
pump  from  time  to  time,  to  observe  the  effect  of  heat, 
when  it  was  fecn  that  the  effect  of  the  hot  body  regularly 
diminished  as  the  rarefaction  increased,  until  when  the 
gauge  was  about  12  millims.  below  the  barometer  the 
action  of  the  hot  body  was  scarcely  noticeable.    At  10 
millims.  below  it  was  still  less;  whilst  when  there  was 
only  a  difference  of  7  millims.  between  the  barometer  an<! 
the  gauge,  neither  the  hot-vater  bulb,  the  hot  rod,  nor  the 
spirit-flame  caused  the  ball  to  move  in  an  appreciable 
degree.    The  inference  was  almost  irresistible  1)  at  tin- 
rising  of  the  pith  was  only  due  to  currents  of  air,  and  that 
at  this  near  approach  to  a  vacuum  the  residual  air  was 
too  highly  rarefied  to  have  power  in  its  rising  to  overcome 
the  inertia  of  the  straw  beam  and  the  pith  balls.    A  more 
delicate  instrument  would  doubtless  show  traces  of  move- 
ment at  a  still  nearer  approach  to  a  vacuum  ;  but  it 
seemed  evident  that  when  the  last  trace  of  air  had  been 
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leinnved  from  the  tube  surrounding;  the  balance  (when 
tiie  balance  was  suspended  in  empty  space  only),  the  pith- 
b  ill  would  remain  motionless  wherever  the  hot  body  were 
applied  to  it. 

"  34.  1  continued  exhausting.  On  next  applying  heat, 
the  result  showed  that  I  was  far  from  having  discovered 
the  law  governing  these  phenomena ;  the  pith-ball  rose 
steadily,  and  without  that  hesitation  which  had  been 
observed  at  lower  rarefactions.  With  the  gauge  3  millims. 
below  the  barometer,  the  ascension  of  the  pith  when  a  hot 
body  was  placed  beneath  it  was  equal  to  what  it  had  been 
in  air  of  ordinary  density ;  whilst  with  the  gauge  and 
barometer  level  its  upward  movements  were  not  only 
sharper  than  they  had  been  in  air,  but  they  took  place 
under  the  influence  of  far  less  heat ;  the  finger,  for  ex- 
ample, instantly  rending  the  ball  up  to  its  fullest  extent." 

A  piece  of  ice  produced  exactly  the  opposite  effect  to  a 
hot  body. 

Numerous  experiments  are  next  given  to  prove  that  the 
action  is  not  due  to  electricity. 

The  presence  of  air  having  so  marked  an  influence  on 
the  action  of  heat,  an  apparatus  was  fitted  up  in  which 
the  source  of  heat  (a  platinum  spiral  rendered  incandes- 
cent by  electricity)  was  inside  the  balance-lube  instead  of 
outside  it  as  before  ;  and  the  pith -balls  of  the  former  ap- 
paratus were  replaced  by  brass  balls.  By  careful  manage- 
ment, and  turning  the  tube  round,  the  author  could  place 
the  equipoised  brass  pole  either  over,  under,  or  at  the  side 
of  the  source  of  heat.  With  this  apparatus  it  was  intended 
to  ascertain  more  about  the  behaviour  of  the  balance 
during  the  progress  of  the  exhaustion,  both  below  and 
above  the  point  of  no  action,  and  also  to  ascertain  the 
pressure  corresponding  with  this  critical  point. 

After  describing  many  experiments  with  the  ball  in 
various  positions  in  resped  to  the  incandescent  spiral, 
and  at  different  pressures,  the  general  result  appeared  to 
be  expressed  by  the  statement  that  the  tendency  in  each 
case  was  to  bring  the  centre  of  gravity  of  the  brass  ball  as 
near  as  possible  to  the  source  of  heat,  when  air  of  ordi- 
nary density,  or  even  highly  rarefied,  surrounded  the 
balance.   The  author  continues :  — 

"  44.  The  pump  was  then  worked  until  the  gauge  had 
risen  to  5  millims.  of  the  barometric  height.  On  arranging 
the  ball  above  the  spiral  (and  making  contact  with  the 
battery),  the  attraction  was  still  strong,  drawing  the  ball 
downwards  a  distance  of  2  millims.  The  pump  con- 
tinuing to  work,  the  gauge  rose  until  it  was  within  1 
millim.  of  the  barometer.  The  attraction  of  the  hot 
spiral  for  the  ball  was  still  evident,  drawing  it  down  when 
placed  below  it,  and  up  when  placed  above  it.  The 
movement  was,  however,  much  less  decided  than  before  ; 
and  in  spite  of  previous  experience  (33,  34)  the  inference 
was  very  strong  that  the  attraction  would  gradually  di- 
minish until  the  vacuum  was  absolute,  and  that  then,  and 
not  till  then,  the  neutral  point  would  be  reached.  Within 
one  millimetre  of  a  vacuum  there  appeared  to  be  no  room 
for  a  change  of  sign. 

"45.  The  gauge  roscuntil  therewasonly  half  a  millimetre 
between  it  and  the  barometer.  The  metallic  hammering 
heard  when  the  rarefaction  is  close  upon  a  vacuum  com- 
menced, and  the  falling  mercury  only  occasionally  took 
down  a  bubble  of  air.  On  turning  on  the  battery  current, 
there  was  the  faintest  possible  movement  of  the  brass 
ball  (towards  the  spiral)  in  the  direction  of  attraction. 

"46.  The  working  of  the  pump  was  continued.  On 
next  making  contact  with  the  battery  no  movement  could 
be  detected.  The  red-hot  spiral  neither  attracted  nor 
repelled  ;  1  had  arrived  at  the  critical  point.  On  looking 
at  the  gauge  I  saw  it  was  level  with  the  barometer. 

"  47.  The  pump  was  now  kept  at  full  work  for  an  hour. 
The  gauge  did  not  rise  perceptibly,  but  the  metallic  ham- 
mer increased  in  sharpness,  and  I  could  see  that  a  bubble  nr 
two  of  air  li.ul  been  carried  down.  On  igniting  the  spiral, 
I  saw  that  the  critical  point  had  been  passed.  The  siyn 
had  changed,  and  the  action  was  faint  but  unmistakable 
rpuhwit.    The  pump  was  still  he;t  goii>',\  an  !  an  obser- 


vation  was  taken  from  time  to  time  during  several  hours. 
The  repulsion  continued  to  increase.  The  tubes  of  the 
pump  were  now  washed  out  with  oil  of  vitriol,'  and  the 
working  was  continued  for  an  hour. 

"  48.  The  action  of  the  incandescent  spiral  was  now 
found  to  be  energetically  repellent,  whether  it  was  placed 
above  or  below  the  brass  ball.  The  fingers  exerted  a 
repellent  action,  as  did  also  a  warm  glass  rod,  a  spirit- 
flame,  and  a  piece  of  hot  copper." 

In  order  to  decide  once  for  all  whether  these  actions 
I  really  were  due  to  air-currents,  a  form  of  apparatus  was 
fitted  up,  which,  whilst  it  would  settle  the  question  indis- 
putably, would  at  the  same  time  be  likely  to  afford  infor- 
mation of  much  interest. 

By  chemical  means  a  vacuum  was  obtained  in  an  appa- 
ratus so  nearly  perfect  that  it  would  not  carry  a  current 
from  a  Ruhrr.korfTs  coil  when  connected  with  platinum 
wires  sealed  into  the  tube.  In  such  a  vacuum  the  repul- 
sion by  heat  is  decided  and  energetic. 

An  experiment  is  next  described,  in  which  the  rays  of 
the  buii,  and  then  the  different  portions  of  the  solar 
spectrum,  are  projected  into  the  delicately  suspended 
pith-ball  balance.  In  vacuo  the  repulsion  is  so  strong  as 
to  cause  danger  to  the  apparatus,  and  resembles  that  which 
would  be  prodcued  by  the  physical  impact  of  a  material 
body. 

Experiments  arc  next  described  in  which  various  sub- 
stances are  used  as  the  gravitating  masses.  Amongst 
these  are  ivory,  brass,  pith,  platinum,  gilt  pith,  silver, 
bismuth,  selenium,  copper,  mica,  (horizontal  and  vertical), 
charcoal,  &c. 

The  behaviour  of  a  glass  beam  with  glass  ends  in  a 
chemical  vacuum,  and  at  lower  exhaustion,  is  next  ac- 
curately examined,  when  heat  is  applied  indifferent  ways. 

On  suspending  the  light  index  by  means  of  a  cocoon 
fibre  in  a  long  glass  tube,  furnished  with  a  bulb  at  the 
end,  and  exhausting  in  various  ways,  the  author  finds 
that  the  attraction  to  a  hot  body  in  air,  and  the  repulsion 
from  a  hot  body  in  vacuo,  are  very  apparent. 

Speaking  of  Cavendish's  celebrated  experiment,  the 
author  says  that  he  has  experimented  for  some  months 
on  an  apparatus  of  this  kind,  and  gives  the  following  out- 
line of  one  of  the  results  he  has  obtained  :  — 

"  A  heavy  metallic  mass,  when  brought  near  a  deli- 
cately suspended  light  ball,  attracts  or  repels  it  under  the 
following  circumstances. 

"  1.  When  the  bull  is  in  air  of  ordinary  density. 

a.  If  the  mas*  is  colder  than  the  ball,  it  repels  the 
ball. 

b.  If  the  mass  is  hotter  than  the  ball,  it  attracts 
the  ball. 

"II.  When  the  ball  is  in  a  vacuum. 

a.  If  the  mass  is  colder  than  the  ball,  it  attracts 
the  ball. 

b.  If  the  mass  is  hotter  than  the  ball,  it  repels 
the  ball." 

The  author  continues :— The  density  of  the  medium 
surrounding  the  ball,  the  material  of  which  the  ball  is 
made,  and  a  very  slight  difference  between  the  tempera- 
tures of  the  mass  and  the  ball,  exert  so  strong  an  influence 
over  the  attractive  and  repulsive  force,  and  it  has  been  so 
difficult  for  me  to  eliminate  all  interfering  actions  of  tem- 
perature, electricity,  &c,  that  I  have  not  yet  been  able  to 
get  distinct  evidence  of  an  independent  force  (not  being 
of  the  nature  of  heat)  urging  the  ball  and  the  mass 
together. 

"  Experiment  has,  however,  showed  me  that,  whilst 
the  action  is  in  one  direction  in  dense  air,  and  in  the  oppo- 
site direction  in  a  vacuum,  there  is  an  intermediate  pres- 
sure at  which  difference?  of  temperature  appear  to  exeit 
little  or  no  interfering  action.   By  experimenting  at  this 
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critical  pressure,  it  would  seem  that  such  an  action  as  was 
obtained  by  Cavendish,  Reich,  and  liaily,  should  be  ren- 
dered evident." 

After  discussing  the  explanations  which  may  be  given 
of  these  actions,  and  showing  that  they  cannot  be  due  to 
air-currents,  the  author  refers  to  evidences  of  this  repulsive 
action  of  heat,  and  attractive  action  of  cold,  in  Nature.  In 
that  portion  of  the  sun's  radiation  which  is  called  heat,  we 
have  the  radial  repulsive  force  possessing  successive  pro- 
pagation required  to  explain  the  phenomena  of  comets 
and  the  shape  and  changes  of  the  nebular.  To  compare 
small  things  with  great  (to  argue  from  pieces  of  straw  up 
to  heavenly  bodies),  it  is  not  improbable  that  the  attraction 
now  shown  to  exist  between  a  cold  and  a  warm  body  will 
equally  prevail  when,  for  the  temperature  of  melting  ice  is 
substituted  the  cold  of  space,  for  a  pith  ball  a  celestial 
sphere,  and  for  an  artificial  vacuum  a  stellar  void.  In  the 
radiant  molecular  energy  of  cosmical  masses  may  at  last 
be  found  that  "agent  acting  constantly  according  to 
certain  laws,"  which  Newton  held  to  be  the  cause  of 
gravity. 


CHEMICAL  REAGENTS. 
Hy  K.  H.  KIDOL'T. 


analysis,  where  small  quantities  of  the  re- 
wanted  frequently,  much  time  is  lost  in  taking 


In  chemica 
agent  are 

the  stoppers  out  of  the  bottles,  and  then,  no  maiTer~what 
care  may  be  exercised,  there  is  always  a  small  quantity  of 
the  reagent  left  to  evaporate  on  the  rim  of  the  neck  of  the 
bottle,  and  many  reagents  which  are  deteriorated  by  ex- 
posure to  the  air  have  to  be 
prepared  only  in  small  quan- 
tities. To  obviate  these  petty 
annoyances,  I  have  adopted 
the  following  plan  with  the 
best  results  :— 

The  bottles  to  contain  the 
reagents  are  about  two  or 
more  times  the  size  of  the 
bottles  in  which  they  are  ordi- 
narily contained,  a  is  a  bottle 
having  a  glass  tube  passing 
through  a  first-rate  cork  in  the 
narrow  neck.  The  end  of  the 
tube  in  the  bottle  is  within 
about  J  inch  of  the  bottom  ; 
the  other  end  makes  a  com- 
plete arch,  and  is  connected  to 
the  glass  tube,  bc,  by  an  india- 
rubber  junction,  d  is  a  fine 
glass  jet,  fixed  also  to  ec  by 
an  india-rubber  junction,  the 
ends  of  the  tubes  being  just 
far  enough  apart  to  allow  a 
pinch-cock  to  be  placed  on  the  india-rubber  tube. 
The  reagent  is  placed  in  a  wash-bottle,  its  jet  being 
connected  to  the  jet  u  by  an  india-rubber  tube.  A  bladder 
is  attached  to  the  mouth-piece,  and  the  liquid  forced  up 
c  D  into  the  bottle,  thereby  compressing  that  air  in  the 
bottle  above  the  reagent.  The  pinch-cock  being  put  up 
in  c,  the  reagent  is  prevented  escaping.  When  the  pinch- 
cock  is  opened,  the  air  on  the  surface  of  the  liquid  A  will 
force  it  through  the  tubes  and  out  of  the  jet  D  drop 
by  drop,  or  in  a  rapid  stream,  as  may  be  desired. 

It  will  be  seen  that  the  liquid)  never  comes  into  contact 
with  any  air  except  that  in  the  bottle,  and  this  may  either 
be  purified  from  harmful  compounds,  or  another  gas  sub- 
stituted having  no  action  upon  the  liquid. 

The  india-rubber  junction  'prevents  its  application  .o 
strong  acids,  but  by  far  the  greater  number  of  reagents 
arc  unaffected  by  one  form  or  another. 

M  nmi.iiili  \'-.v        t '7;, 


FOOD  ANALYSIS: 
I.  NOTE  ON  THE  ESTIMATION  OF  FAT  IN  MILK. 
Hy  J  ALFKKU  WANKt.YN. 

It  is  well  known  that  some  difficulty  hns  been  experienced 
in  making  a  complete  extraction  of  the  fat  which  exists  in 
milk.  This  difficulty  appears  to  arise  partly  from  the 
presence  of  water,  which  appears  to  protect  the  fat  from 
the  action  of  the  ether;  and,  in  order  to  effect  a  complete 
extraction,  it  appears  to  be  necessary  first  to  get  nd  of 
the  water  of  the  milk  by  evaporation,  and  then  to  boil  the 
dry  residue  repeatedly  with  ether. 

Since  the  publication  of  my  recent  "  Manual  of  Milk- 
"  Analysis,  I  have  adopted  a  very  convenient  form  of  ap- 
paratus for  carrying  out  these  and  analogous  extractions  : 
and,  although  the  device  is  apparently  trifling,  it  may 
possibly  be  of  service  to  describe  it  at  the  present  time. 

The  operations  are  first  of  all  the  drying  up  of  a  small 
quantity  of  milk,  and  afterwards  the  boiling  of  the*  residue 
with  ether ;  and  a  vessel,  which  is  alternately  an  eva- 
porating basin  and  a  flask,  is  exactly  that  which  is  called 
for. 

These  conditions  are  fulfilled  as  follows:— A  thin 
platinum  dish,  capable  of  holding  about  50  c.c.  is  em- 
ployed,  and  in  it  the  portion  of  milk  (5  or  10  c.e.  accu- 
rately measured),  is  evaporated  to  dryness.  The  dish, 
during  this  evaporation,  is  heated  in  the  water-bath, 
which  consists  simply  of  a  beaker  half-filled  wjitb  water 
which  is  boiled  over  the  lamp.  The  milk,  as  it  is  being 
evaporated,  may  be  stirred  up  with  a  small  glass  rod,  or 
small  platinum  spatula.  The  milk-residue  having  been 
obtained  in  a  state  of  tolerable  dryness,  it  is  covered  with 
20  or  30  c.c.  of  ether,  and  a  small  inverted  funntl  is  fitted 
moderately  tightly  into  the  platinum  dish,  which  is  thereby 
converted  into  a  flask.    The  further  details  are  obvious. 

By  the  adoption  of  this  apparatus,  the  determination  of 
the  fat  in  milk  becomes  perfectly  easy. 
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The  amount  of  steam  converted  into  visible  vapour,  and 
cause  of  excessive  loss  of  power  in  ordinary  steam-engines 
may  be  made  clear  in  this  way.  There  is  in  the  receiver 
of  the  air-pump  a  piece  of  sponge  with  a  little  water  on 
it ;  if  a  portion  of  the  air  saturated  with  vapour  be 
pumped  out.  a  small  portion  of  the  water  is  converted 
into  vapour,  which  you  see  deposited  in  a  film  on  the 
glass.  This  is  caused  by  the  air  being  rarefied,  and  be- 
coming colder,  therefore  not  competent  to  hold  in  solu- 
tion as  much  vapour  as  it  had  previously  done.  Now, 
what  takes  place  in  this  receiver  is  taking  place  in  hun- 
dreds of  steam-engine  cylinders,  and  wasting  pounds  and 
pounds  of  fuel.  As  soon  as  the  steam  enters  the  cylinder 
it  fills  it,  or  rather  it  fills  the  part  of  the  cylinder  below 
the  piston.  Arrangements  are  usually  made  that  a 
portion  of  the  stroke  may  be  accomplished  by  the  ex- 
pansive action  of  the  steam.  Now,  as  soon  as  the  op- 
portunity for  expansion  is  presented,  there  is  at  once 
this  deposit  of  moisture,  and  the  deposit  is  indicative  of 
a  sacrifice  of  heat. 

Now,  this  action  of  heat  is  not  confined  to  liquids,  it 
also  extends  to  solid?.    Here  is  a  piece  of  unanneaktl 
glass.     Those  present  who  have  to  deal  with  steam- 
1  cngin«*«,  know  that  it  vciy  ofien  happens  from  some 
j  apparently  unaccountable  cause,  that  what  are  called  the 
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water-gauges  of  the  boilers  are  broken.  These  breakage's 
are  in  consequence  of  the  glass  tubes  being  unannealed  ; 
and  if  you  are  aware  of  the  process  by  which  tubes  are 
made,  you  will  see  at  once  they  cannot,  without  some  ', 
bpecial  arrangements,  be  annealed.  They  are  made  by 
taking  a  solid  ball  of  glass  out  of  the  pot ;  this  is  then 
blown  into  a  globe  ;  then  a  second  man  puts  a  pipe  with  a 
molten  nodule  of  glass  upon  it  on  that  part  of  the  globe 
which  is  opposite  to  the  pipe  by  which  it  was  blown.  The 
men  run  asunder,  and  so  the  globe  is  lengthened  out  into 
a  tube  and  laid  along  the  floor.  This  long  pipe  is  then 
cut  into  gauge-tube  lengths,  and  generally  so  sold.  If  one 
of  these  tubes  be  cleaned  with  an  iron  wire,  having  a  piece 
of  cotton-wool  wrapped  round  it,  the  wire  being  pushed  up 
and  down  as  is  usually  don:,  and  the  clean  tube  be  restored 
to  the  boiler,  it  may,  in  two  or  three  days  or  weeks,  fall 
to  pieces  without  any  one  being  to  blame,  except  those 
who  put  the  wire  through  the  tube.  Here  is  a  piece  of 
glass  very  thick  and  strong,  and  in  all  respects  very 
good  glass,  but  unannealed.  It  is  really  a  simple  piece 
taken  out  of  the  melting-pot  as  a  sample,  to  guide  the 
manufacturer  respecting  the  quality  and  colour  of  the 
articles  that  may  be  made  from  it.  Now,  in  all  proba- 
bility, if  this  piece  of  quartz,  less  than  the  size  of  an 
ordinary  pea,  be  allowed  to  drop  gently  into  the 
sample  flask,  this  strong  flask  (the  glass  is  nearly 
one-half  of  an  inch  in  thickness)  may  fall  into  pieces. 
There !  You  see  the  bottom  has  immediately  dropped 
out,  notwithstanding  the  thickness,  and  if  it  were  left 
here  all  night  it  might  crumble  into  half-a-dozen  pieces 
before  the  morning.  On  one  occasion  I  cleaned  out  a  glass 
tube,  about  three  feet  long,  connected  with  an  air-pump, 
and  in  a  thoughtless  moment  took  a  wire,  attached  some 
cotton-wool  to  it,  and  drew  it  through  the  tube.  In 
about  half  an  hour  there  was  a  slight  click — in  a  few 
minutes  another  click.  On  looking  at  the  tube  it  was 
seen  to  be  cracked.  The  slight  but  instructive  noises 
continued,  click  after  click,  and  crack  after  crack,  and  in 
the  morning  the  tube  was  separated  into  many  hundred 
pieces,  though  no  one  touched  it.  Workmen  and  ser- 
vants are  often  blamed  for  the  breakage  of  glass,  which 
breakage  arises  from  such  a  cause  as  this. 

What  are  called  Prince  Rupert's  drops  are  obtained  by 
allowing  molten  glass  to  fall  into  water,  and  so  falling,  the 
drops  are  suddenly  cooled  on  the  outside,  and  the  con- 
sequence is  that  the  molten  glass  in  the  interior  is  firmly 
bound  beyond  its  power  of  resistance,  even  though 
it  has  a  large  amount  of  heat  in  it.  If  it  had  been  free, 
the  molecules  of  glass  would  have  crystallised,  and  ar- 
ranged themselves  according  to  the  law  which  governs 
them  ;  but  being  bound  by  the  external  film  they  cannot 
so  arrange  themselves.  The  heat  contained  in  them  can- 
not do  the  works  of  crystallisation  it  was  competent  to 
do — it  has  become  stored  up  or  potential.  Therefore,  as 
soon  as  ever  the  equilibrium  of  the  hhell  of  the  bulb  is 
destroyed  this  heat  gives  out  its  work.  In  the  interior 
of  this  bulb  there  is  a  large  amount  of  potential  energy  ; 
and  if  ti  e  equilibrium  be  destroyed  by  cracking  off  the 
end,  in  the  same  way  as  it  was  destroyed  in  the  other 
case  by  dropping  a  little  bit  of  quartz  into  the  thick 
glass,  we  shall  find  it  will  manifest  itself,  and  very 
possibly  will  break  the  glass  bottle  in  which  the  Rupert's 
drop  is  placed. 

Wc  will  now  pass  on  to  a  series  of  experiments,  the 
object  of  which  is  to  show  the  effect  of  heat  in  relation  to 
solids  and  liquids,  and  converting  them  into  vapour. 
Mr.  Wills,  to  whom  we  were  indebted  for  assistance 
on  the  evening  of  the  lecture  on  the  energy  of  affinity, 
has  kindly  undertaken  to  exhibit  some  striking  and  in- 
structive experiments.  In  this  iron  bottle  there  is  con- 
densed carbonic  acid  gas,  which  under  ordinary  circum- 
stances is  a  gas,  but  when  it  is  brought  under  a  pressure 
of  700  lbs.  to  the  square  inch  it  becomes  a  liquid.  To 
re-convert  it  from  liquid  into  gas  requires  a  large  amount 
of  heat.  The  consequence  is,  one  part  takes  heat  from 
the  other,  whilst  a  portion  of  it  is  sent  forwaid  in  llic 


form  of  vapour  at  the  expense  of  the  heat  of  the  re- 
mainder. That  remainder,  therefore,  becomes  colder  and 
colder,  and  appears  .in  the  form  of  ice  and  snow,  as  you 
see  on  turning  the  tap,  and  letting  it  escape  into  the 
room.  The  white  substance  which  now  is  falling  in  the 
room  is  carbonic  acid  snow.  There  is  an  apparatus  for 
enabling  the  vapour  to  pass  round  and  round  in  a  copper 
vessel,  and  then  escape  at  the  handles;  in  so  doing 
it  absorbs  a  large  quantity  of  heat,  and  therefore  that 
which  remains  in  the  vessel  freezes.  We  6hall  collea  in 
this  way  a  large  amount  of  snow,  which  can  afterwards 
be  used  for  other  purposes.  Nearly  a  pound  weight  of  this 
carbonic  snow  is  now  deposited  in  the  copper  vessel,  and  so 
cold  is  it,  that,  on  wrapping  a  piece  of  wet  flannel  round 
the  vessel,  it  freezes  immediately.  This  snow  can  beheld 
lightly  in  the  hand  without  inconvenience,  but  if  pressed 
a  blister  will  at  once  be  raised.  Mr.  Wills  has  taken  a 
small  portion  upon  his  tongue,  and  breathing  out  the 
vapour  as  it  melts,  a  candle  is  immediately  extinguished. 
In  the  same  way  some  of  it  may  be  put  in  a  beaker,  and 
the  gas  collected  as  the  snow  melts,  when  it  will  be  found 
that  a  light  cannot  live  in  it.  Again,  here  is  a  bottle  of 
water  ;  by  putting  some  carbonic  snow  into  it,  and  cork- 
ing it  up,  we  immediately  get  excellent  soda-water.  By 
pouring  some  ether  upon  it,  the  degree  of  cold  is  greatly 
increased  by  the  rapid  evaporation,  so  that  the  vessel  be- 
comes frozen  to  the  stool  upon  which  it  stands,  and  a 
pound  or  two  of  mercury  will  soon  be  frozen  into  a  solid 
body.  The  temperature  is  about  130*  below  the  freezing- 
point.  On  placing  the  frozen  mercury  at  the  top  of  a 
tall  jar  of  water,  beautiful  icicles  are  immediately  formed 
in  consequence  of  the  intense  cold. 

Before  closing,  attention  may  be  directed  to  the  sources 
whence  our  supplies  of  heat  are  derived.  The  classifica- 
tion of  these,  and  the  character  of  the  heat  derived  from 
them,  may  be  studied  in  the  tabular  form. 

Sources. 

A    Inherent  Affinities. 

B   Solar  Radiation. 

C    Earth's  Rotation. 

D    Earth's  Internal  Heat. 


Potential. 

Fuel  

Food  

Reservoir  Water 
Tidal  Water  . . 


Stores. 


Whence  Derivtd. 
.    . .    B  and  A. 
.    ..  B. 
.    ..  B. 
.    ..  C. 


Kinetic-  Whence  Derived. 

Winds   B. 

Ocean  Currents   B. 

Hot  Springs   IX 

Volcanoes    D. 

There  is  one  other  matter  to  which  the  subject  of 
last  week's  lecture  bears  a  very  extraordinary  relation. 
Science  investigations  have  established  that  a  process 
of  what  is  called  dissipation  of  energy  is  going  on, 
In  the  lecture  on  the  energy  of  light,  attention  was  di- 
rected to  a  remarkable  testimony  which,  through  modern 
science  views,  is  thus  given  to  Scripture.  Let  me  add  a 
few  words  on  an  equally  remarkable  one  in  reference  to 
the  energy  of  heat.  In  the  case  of  light,  page  699, 
reference  was  made  to  the  beginning  of  the  Bible  ;  in  this 
case  of  heat  it  is  to  the  end  of  it.  St.  John  (Rev.,  vii.,  16), 
speaking  of  the  new  heavens,  writes,  "  Neither  shall  the 
sun  light  on  them  nor  any  heat."  How  singularly  in 
accord  with  this  is  the  declaration  (Rev.,  xxi.,  1),  "  There 
shall  be  no  more  sea,  neither  shall  they  thirst  any  more." 
Clearly,  if  the  heat  be  not,  there  can  be  no  water  nor  sea. 
Now,  science  testifies  to  the  dissipation  of  heat,  ami  thus 
unconsciously  testifies  to  a  gradual  progress  to  that  state 
which  prophecy  so  plainly  declares. 
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MANCHESTER  LITERARY  AND  PHILOSOPHICAL 
SOCIETY. 

Ordinary  Meeting,  November  18//1,  1873. 

E.  W.  BiNNEY.  F.R.S..  F.G.S.,  Vice-President,  in  the 

Chair. 


Mr.  Arthur  William  Waters,  F.G.S.,  Professor  Arthur 
Gamj-ee.  F.R.S.,  and  Mr.  Aithur  Schuster,  Ph.D.,  were 
elected  Ordinary  Members  of  the  Society. 

"  On  the  Bursting  of  Trees  and  Objects  struck  by  Light, 
uing,"  by  Professor  Osborne  Reynolds,  M.A.  In  a 
paper  on  this  subject  read  at  the  last  meeting  of  this 
society  I  stated  that  the  tube  which  was  burst  by  a  dis- 
charge  from  a  jar  would  probably  withstand  an  internal 
pressure  of  from  2  to  5  tons  on  the  square  inch  ;  and  I 
made  use  of  the  expression  the  tube  might  be  fired  like 
a  gun  without  bursting.  These  statements  were  based 
on  the  calculated  strength  of  the  tube,  and  with  a  view  to 
show  that  there  was  no  mistake,  I  have  since  tried  it  in 
the  following  manner.  I  made  three  guns  of  the  same 
tube.  No.  1,  which  was  6  inches  long,  had  its  end  stopped 
with  a  brass  plug  containing  the  fuze  hole.  Nos.  2  and  3 
were  6  inches  long  and  had  their  breeches  drawn  down  so 
as  only  to  leave  a  fuze  hole.  These  tubes  were  loaded 
with  gunpowder  and  shotted  with  slugs  of  wire  which 
fitted  them,  and  which  were  all  1  inch  long.  No.  1  was 
first  fired  with  J  inch  of  powder,  the  shot  penetrated  J  inch 
into  a  deal  board,  and  the  gun  was  uninjured.  No.  2  was 
then  fired  with  ij  inches  of  powder,  and  the  shot  went 
through  the  1  inch  deal  board  and  t  inch  into  some 
mahogany  behind,  thus  penetrating  altogether  1}  inches; 
the  tube,  however,  was  burst  to  fragments.  Some  of 
these  were  recovered,  and  although  they  were  small  they 
did  not  show  cracks  and  signs  of  crushing  like  those  from 
the  electrical  fracture.  No.  3  was  then  fired  with  }  inch 
of  powder,  and  the  shot  penetrated  1  inch  into  the  deal 
board.  It  was  again  fired  with  one  inch  of  powder,  and 
the  shot  penetrated  r  inch  into  the  deal.  Again  it  was 
a  third  time  fired  with  ij  inches  of  powder,  when  it  burst, 
and  the  shot  only  just  dented  the  wood.  These  experi- 
ments seem  to  me  to  prove  conclusively  the  great  strength 
of  the  tube  and  the  enormous  bursting  force  of  the  electri- 
cal discharge. 

*'  (>«  the  Colour  of  Nankin  Cotton,"  by  Edward 
Schunck,  Ph.D.,  F.R.S. — Among  the  numerous  varieties 
of  cotton  existing  in  commerce  there  is  one  which  cannot 
fail  to  strike  the  most  unpractised  eye,  in  consequence  of 
the  peculiar  colour,  varying  from  a  pale  yellow  or  rather 
fawn  to  a  brown,  or  reddish-brown  which  it  exhibits. 
This  kind  of  cotton  is  generally  called  "  Nankin  "  cotton 
in  consequence  of  its  having  been  used  at  an  early  period 
by  the  Chinese  for  the  manufacture  of  the  fabric  called 
nankin  or  nankeen,  the  peculiar  colour  of  which  is  so  well 
known  as  to  need  no  description.  Specimens  of  raw  cotton 
of  the  colour  referred  to  from  other  countries,  such  as 
India,  America,  the  West  Coast  of  Africa,  and  the  shores 
of  the  Mediterranean,  are,  however,  found  in  all  extensive 
collections,  so  that  it  cannot  be  considered  as  a  product 
peculiar  to  China.  In  Malta  it  is,  I  am  informed,  espe- 
cially abundant,  more  so  than  the  ordinary  white  kind. 
Whether  it  is  produced  by  a  peculiar  variety  (not  to  say 
species)  of  the  cotton  plant,  or  whether  the  colour  is 
owing  to  peculiarities  of  climate,  soil,  or  method  of 
culture  influencing  the  plant,  is,  on  the  other  hand,. a 
question  not  easily  determined.  Considerable  doubt  in- 
deed prevails  as  to  the  number  of  species  embraced  hy  the 
genus  Gossypinm,  and  the  characters  by  which  they  arc 
distinguished  from  one  another,  some  authorities  ad- 
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mitting  only  four  species,  whilst  others  describe  morn 
than  twenty.  Among  the  former  is  Dr.  Forbes  Roylc, 
who  says  :*  "  The  result  of  our  investigation  of  the  species 
of  the  genus  Gossypium  is,  that  there  are  at  least  four 
distinct  species  which  may  be  easily  distinguished,  and 
that  the  great  mass,  probably  the  whole  of  the  cotton  of 
commerce,  is  yielded  by  three  of  these  species  and  their 
varieties."  Attempts  have  been  made  to  distinguish  the 
various  species  of  Gvssypium  according  to  the  colour  of 
the  cotton  produced  by  them,  but,  as  might  be  anticipated, 
with  little  success,  since  the  colour  of  the  organs  of  plants 
seems  to  be  one  of  the  least  persistent  of  their  character- 
istics. Anyone,  indeed,  examining  a  collection  of  speci- 
mens of  cotton  fibre  must  sec  that  there  are  few  marked 
distinctions  between  them  as  regards  colour,  none  being 
absolutely  white,  and  the  greater  number  exhibiting 
various  shades  of  cream  colour,  verging  to  fawn.  Nankin 
cotton  may  be  considered  as  being  placed,  as  far  as 
colour  is  concerned,  at  the  extreme  end  of  the  scale,  at 
the  other  end  of  which  we  find  Sea  Island  and  other 
almost  pure  white  kinds.  Several  authorities  assert,  it  is 
true,  that  Nankin  cotton  is  produced  by  one  species  of  the 
genus  only,  viz.,  G.  religiosum,  but  others  say  it  is  found 
on  more  than  one  species.  Among  the  latter  I  may  again 
quote  Dr.  Forbes  Roylc,  who  says :  "G.religiosutn  of  Lin- 
nxui  seems  to  be  distinguished  from  other  specicB  only 
by  having  tawny-coloured  cotton ;  but  we  have  seen  that 
both  the  common  Indian  cotton,  the  Chinese  cotton,  the 
arboreous  species,  and  G.  barbadense  alt  occasionally  pro- 
duce nankcen-coloured  cotton,  and  that,  therefore,  it 
cannot  be  considered  as  characteristic."  Referring  to 
"  China  cotton"  the  same  author  says*  :  "  The  specimen 
in  Herb.  Hook.,  from  Mr.  Fortune,  is  less  hairy  than  most 
Indian  specimens,  though  clothed  with  a  number  of  short 
hairs.  Mr.  Fortune  states,  in  a  note  with  some  speci- 
mens that  he  sent  to  Dr.  Lindlcy,  from  China,  that  the 
white-coloured  and  the  nankeen-coloured  cotton  arc 
yielded  by  the  same  species  and  even  by  the  same  plant, 
and  that  the  two  kinds  are  separated  by  the  Chinese. 
Besides  India  and  China,  this  species  is  cultivated  in 
Persia,  Syria,  Asia  Minor,  and  the  Islands  of  the  Mediter- 
ranean, as  well  as  in  the  north  of  Africa,  and  the  south  of 
Europe.  The  kind  yielding  the  nankeen-coloured  cotton 
in  Malta  is  probably  a  variety."  Fortune  in  his  Travels,* 
makes  the  following  statement  regarding  the  cotton 
plant  of  China  :  "  The  Chinese  or  Nanking  cotton  plant 
is  the  Gossypium  herbaceum  of  botanists,  and  the  '  Atie 
wha '  of  the  northern  Chinese.  It  is  a  branching  annual, 
growing  from  one  to  three  or  four  feet  in  height,  accord- 
ing to  the  richness  of  the  soil,  and  flowering  from  August 

to  October  The  yellow  cotton,  from  which 

the  beautiful  Nanking  cloth  is  manufactured,  is  called 
1  Txe  mie  tr/iri'  by  the  Chinese,  and  differs  but  slightly 
in  its  structure  and  general  appearance  from  the  kind  just 
noticed.  I  have  often  compared  them  in  the  cotton  fields 
where  they  were  growing,  and  although  the  yellow  variety 
has  a  more  stunted  habit  than  the  other,  it  has  no  charac- 
ters which  constitute  a  distinct  species.  It  is  merely  an 
accidental  variety,  and  although  its  seeds  may  generally 
produce  the  same  kind,  they  doubtless  frequently  yield  the 
white  variety,  and  rice  versa.  Hence  specimens  of  the 
yellow  cotton  are  frequently  found  growing  amongst  the 
white  in  the  immediate  vicinity  of  Shanghai ;  and  again 
a  few  miles  northward,  in  the  fields  near  the  city 
of  Poushan,  on  the  banks  of  the  Yang-tseKiang, 
where  the  yellow  cotton  abounds,  I  have  often 
gathered  specimens  of  the  white  variety."  The  opinion 
here  expressed  is  confirmed  by  Parlatore,  who  affirms, || 
without  hesitation,  that  the  plant  bearing  red  or  reddish 
cotton  is  merely  a  variety  either  of  G.  arboreum  or  G. 
hirsutum. 

Mr.  Thomas  Clegg,  of  this  city,  who  is  familiar  with 


*  "On  the  Culture  and  Commerce  of  Cotton,  Sic,"  p.  151. 
t  Ha  J ,  p  1 iv 

:  *•  Two  Vi»it%  to  the  Ten  Countries  of  China,"  vol.  i  ,  p.  i<>q. 
'•  I.e  Spette  del  Cotoni."   Firenxe,  iS</>. 

Digitized  by  Google 


Colour  of  Nankin  Cotton. 


Colour  of  Nil  it  kin  Cation. 


January  1S74 


the  properties  of  the  various  kinds  of  cotton,  and  well 
acquainted  with  their  commercial  value  and  places  of 
growth,  has  kindly  lent  me  some  of  his  specimens  for 
exhibition  on  this  occasion,  and  in  a  communication  re- 
ceived from  him  he  has  given  me  some  information  regard- 
ing Nankin  cotton,  which  will,  no  doubt,  be  of  interest  to 
the  meeting. 

Mr.  Clegg  says:  "I  found  Nankin  cotton  abundantly 
at  Malta,  many  parts  of  Tunis,  and  in  great  quantities 
on  the  West  Coast  of  Africa.  Dr.  Livingstone  has  sent 
me  many  samples  of  it,  and  I  have  frequently  had  speci- 
mens of  it  from  other,  but  always  arid,  dry,  and  hot  parts 
of  the  world.  The  Maltese  has,  however,  always  been 
the  best.  It  is  very  short  in  staple,  coarse,  and  of  little 
value  in  itself,  especially  as  so  little  of  it  is  produced. 
Being  high-coloured,  of  course  if  used  alone  it  would  give 
a  high  peculiar  colour  to  the  cloth,  and  as  mixing  it  with 
whiter  cotton  generally  stripes  and  spoils  the  cloth,  it  is 
in  very  bad  repute.  In  China  and  Japan  it  gets  more 
dusky  and  dark,  and  even  lower  in  staple.  On  the  West 
Coast  of  Africa  it  seems  to  be  hybridised  and  modified  in 
colour.  The  Beed,  when  cleaned  from  the  cotton,  is 
generally  only  half-clothed  with  the  fibre,  the  other  half 
being  black,  but  whether  entirely  Nankin-coloured  or  a 
little  whiter,  it  is  always  on  that  coast  much  longer  in 
staple,  and,  though  rather  coarse,  still  a  good  useful 
cotton.  Indeed,  the  generality  of  the  West  Coast  cotton 
is  a  nice  cream-coloured  cotton,  a  little  higher  than  the  old 
Demerara  cotton  used  to  be,  and  of  staple  on  an  average 
fully  equal  to  American  bowed  upland,  or  the  lower  class 
of  New  Orleans,  and  I  hardly  think  can  be  classed  as 
Nankin  at  all,  though  high-coloured.  If  it  could  be  had 
in  quantity,  it  would,  in  my  opinion,  soon  supersede  all 
the  lower  qualities  of  American  cotton.  Nankin  cotton 
is  always,  so  far  as  I  have  seen,  from  fibrous-coated  seed. 
As  to  colour,  I  cannot  tell,  being  no  chemist,  whether  it 


or  any  other  base.  In  order  to  arrive  at  some  conclusion 
regarding  the  nature  of  the  colouring  matter,  it  was 
necessary  to  employ  large  quantities  of  material,  for 
though  the  cotour  looks  intense  when  the  cotton  is  viewed 
in  mass,  it  is  in  reality  produced  by  a  small  quantity  of 
substance  spread  over  a  large  extent  of  surface,  in  this 
respect  resembling  the  colour  of  the  petals  of  some  flowers. 
I  therefore  had  recourse  to  the  plan  adopted  on  a  previous 
occasion,  and  described  in  a  paper  I  had  the  honour  of 
reading  before  this  Society  several  years  ago.'  A  quantity 
of  yarn  made  entirely  from  Nankin  cotton  (from  the  coast 
of  Coromandel)  was  submitted  to  the  usual  process  of 
bleaching,  and  the  dark  brown  liquid  obtained  by  treating 
the  yarn  with  boiling  alkaline  lye  was  mixed  with  an 
excess  of  acid,  which  produced  a  dark  brown  floccalent 
precipitate.  This  was  filtered  off,  washed  with  water, 
and  then  treated  exactly  in  the  manner  described  in  the 
paper  just  referred  to.  It  was  found  to  contain  the  same 
substances  as  the  precipitate  obtained  in  the  same  way 
from  alkaline  lyes  with  which  ordinary  Indian  or  American 
cotton  had  been  treated,  viz.,  cotton  wax,  fusing  at  the 
same  temperature,  and  having  the  same  general  properties 
as  that  from  ordinary  cotton,  a  white  crystalline  fatty  acid 
(probably  margaric  acid)  pectic  acid,  parapectic  acid, 
and,  lastly,  colouring  matters.  It  is  to  the  latter  that  the 
cotton  owes  its  colour,  for  this  colour  is  removed  to  a 
great  extent  by  treatment  with  alkali,  while  the  colouring 
matters  are  thrown  down  from  the  liquid  on  the  addition 
of  acid,  and  I  therefore  examined  them  with  more  care 
than  the  other  constituents  of  the  precipitate.  These 
colouring  matters  I  found  to  be  at  least  two  in  number. 
One  of  them  is  easily  soluble  in  alcohol,  and  is  obtained, 
on  evaporating  the  solution,  as  a  dark  brown,  shining, 
transparent  resin.  The  other  is  almost  insoluble  in  cold 
alcohol,  but  dissolves  in  boiling  alcohol,  and  is  deposited, 
on  the  solution  cooling,  in  the  form  of  a  light  brown 


is  fast  or  not,  but  it  never  seems  to  fade  with  me   powder.    Their  properties  are  in  general  the  same  as 


According  to  my  experience,  it  is  only  in  very  hot  countries, 
and  on  a  rather  arid  soil,  that  the  really  dark  Nankin  is 
produced.  I  think  if  experiments  were  tried  for  three  or 
four  years  together,  Maltese  on  the  West  Coast  of  Africa 
would  resemble  African,  and  Wett  African  seed  sown  at 
Malta  would  become  Maltese  cotton  ;  and  I  almost  think 
that  West  African  seed  which  at  home  produces  yellow- 
tinged  cotton,  would,  in  one  or  two  years,  in  the  New 
Orleans  district,  produce  white  cotton.  And  I  further 
think  that  pure  New  Orleans  seed  sown  at  Malta  in  three 
or  four  years  would  give  cotton  of  the  red  tinge  of  ordi- 
nary Maltese."  Mr.  Clegg  seems  therefore  to  agree  with 
those  who  think  that  the  variations  in  colour  observed  in 
cotton  are  entirely  owing  to  differences  of  climate  and 
soil,  and  are  not  peculiarities  attaching  to  different  species 
of  the  plant. 

These  remarks  will  suffice  to  give  a  general  idea  of  the 
properties  of  Nankin  cotton  and  its  supposed  origin.  I 
propose  in  this  communication  to  give  a  short  account  of 
some  experiments  made  to  ascertain  the  cause  of  the 
peculiar  colour  by  which  it  is  characterised. 

The  colour  of  Nankin  cloth  having  been  successfully 
imitated  in  this  country  by  depositing  oxide  of  iron  on 
and  within  the  fibres  in  the  manner  well  known  to 
dyers,  it  might  be  supposed  that  the  colour  of  the  raw 
cotton  was  due  to  iron  in  some  form.  The  simplest  ex- 
periments prove  this,  however,  not  to  be  the  case.  The 
cotton  on  being  incinerated  leaves  an  ash  which  does  not 
contain  a  larger  proportion  of  iron  than  that  of  ordinary 
cotton,  and  the  colour  is  not  removed  by  treating  the 
cotton  with  dilute  mineral  acids  capable  of  dissolving 


those  of  the  analogous  colouring  matters  from  ordinary 
cotton.  They  contain,  like  these,  C,  H,  N,  and  O,  but  in 
somewhat  different  relative  proportions.  Their  compo- 
sition in  100  parts  I  found  to  be  as  follows  :— 


C 
II 

N 
O 


A. 

Coloutinc  mutter 
soluble  in 
cold  alcohol. 

..  58-22  .. 
..     5  42  .. 

••  373  •• 
..  32  63 


B. 

Colouring  mntlcr 
insoluble  in 
cold  alcohol. 

••  5770 
.  .     5  60 

•  •    4  99 

317' 


The  composition  of  the  analogous  colouring  matters 
from  American  cotton,  according  to  previous  determina- 
tions, was  as  follows :— 


A. 

B. 
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 5*42  •■ 

..  58  36 

••  57' 

7O0 

0  . 

 3°'47  •  • 

..  28  33 
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The  difference  in  composition,  in  the  first  case  at  least, 
not  greater  than  may  be  expected  with  substances  of 
the  purity  of  which,  in  consequence  of  their  not  occurring 
in  a  crystallised  stale,  one  can  never  be  perfectly  sure. 
On  the  whole,  I  think  these  experiments  justify  the  con- 
clusion at  which  I  have  arrived,  viz.,  that  the  colour  of 
Nankin  cotton  is  due  to  the  presence  of  bodies  which  are 


oxide  of  iron,  whereas  the  colouring  matter  dissolves,  1  very  "similar  to,  if  not  identical  with,  those  which  cause 
though  slowly,  on  boiling  it  with  caustic  soda  lye.  Another  j  the  much  fainter  tints  of  the  ordinary  kinds.    They  show, 

too,  that  the   substances  accompanying  the  cellulose 
(whether  clothing  the  fibres,  or  contained  in  their  intc:  " 
are  thr  same  with  this  variety  of  cotton  as  with  al'  'm,s 
pieviuusly  c \.iniincil. 


i  of  imitating  the  colour  consists  in  mordanting  the 
fabric  with  alum,  and  then  dyeing  with  oak  hark,  the 
process  resembling  that  by  which  calico  i&  ordinarily  d\ed 
of  a  yellow  or  fawn  colour.  It  is  evident,  however,  from 
its  resisting  the  action  of  acids,  thai  the  colour  of  N.tnkin 
cotton  cannot  be  <lue  to  the  prest  o,  c  n(  a  l  ike  of  alumina 


ai  state 
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"  An  Improved  Method  for  preparing  Marsh-Gas,"  by  C. 

SCHORLEMMER,  F.R.S. 

Everyone  who  ever  had  to  prepare  soda-lime  knows 
that  the  preparation  of  this  substance  is  a  troublesome 
as  well  as  a  laborious  process.  Chemists  will  therefore 
hail  with  pleasure  a  paper  "  On  the  Determination  of 
Nitrogen,"  by  S.  W.  Johnson  (Licbig's  Ann.,  tog,  6g). 
He  has  found  that  in  using  the  method  of  Varrentrapp  I 
and  Will,  soda-lime  may  be  replaced  by  an  intimate 
mixture,  of  about  equal  weights,  of  anhydrous  sodium 
carbonate  and  dry  slaked  lime.  It  occurred  to  me  that 
such  a  mixture  might  also  be  employed  instead  of  soda- 
lime  in  the  preparation  of  marsh-gas,  and  I  found  that  by 
heating  an  intimate  mixture  of  anhydrous  sodium  acetate 
with  more  than  twice  its  weight  of  lime  and  sodium 
carbonate,  a  very  regular  and  quiet  evolution  of  marsh- 
gas  took  place.  The  gas  thus  obtained  always  contains 
some  acetone,  which  is  easily  removed  by  shaking  it 
with  water,  or,  better  still,  with  a  solution  of  acid  sodium 
sulphite. 


GLASGOW    PHILOSOPHICAL  SOCIETY. 
(Chemical  Section). 
Ordinary  Meeting,  December  8th,  1873. 

Mr.  Edward  C.  C.  Stanford,  F.C.S.,  President,  in  the 
Chair. 

In  his  inaugural  address  as  President  of  the  Chemical 
Section,  Mr.  Stanford  said  it  was  not  his  intention  to 
review  the  progress  of  chemical  science  in  this  country 
during  the  past  year;  indeed,  he  was  more  disposed  to 
call  attention  to  what  we  ought  to  have  done  than  to 
congratulate  ourselves  on  what  we  have  done.  No  one 
who  studied  that  extremely  valuable  synopsis  of  original 
papers  now  published  by  the  Chemical  Society  could  fail 
to  remark  what  a  small  proportion  of  that  volume  was 
devoted  to  the  discoveries  of  British  chemists.  There  was 
no  doubt  that  original  researches  were  becoming  scarcer 
in  this  country.  There  were  several  reasons  for  this 
diminution.  In  the  first  place,  wc  had  lost  a  number  of 
eminent  men,  who  might  be  considered  irreplaceable  in 
this  respect — Faraday,  Miller,  and  a  Glasgow  citizen, 
Graham,  were  no  longer  with  us.  One  of  the  most  ac- 
complished living  chemists  had  entered  our  Government, 
and  although  the  tardy  recognition  of  the  value  of  scien- 
tific knowledge  at  head-quarters  had  been  appreciated, 
and  although  we  might  applaud  the  elevation  of  a  man 
who  would  do  honour  to  those  who  had  elected  him  as  a 
colleague,  we  nevertheless  mourned  the  chemist  lost. 

We  could  scarcely  speak  of  the  eminent  men  we  bad 
lost  without  mentioning  Liebig,  whose  name  had  been  so 
long  even  a  British  "  household  word."  For  fifty  years 
his  prolific  inventions  had  filled  our  scientific  journals 
with  original  papers,  involving  most  important  discoveries. 
Although  chemical  books  were  not  generally  very  readable 
works,  he  had  the  charm  of  writing  his  views  so  as  to 
give  the  world  instruction  in  the  most  attractive  form,  and 
perhaps  no  man  had  done  so  much  to  make  chemical 
science  popular.  lie  (Mr.  Stanford)  hoped  that  Liebig's 
example  would  not  be  forgotten,  and  that  his  industry 
might  stimulate  all  our  young  chemists.  There  was 
ample  field  for  all ;  in  fact,  it  might  be  said  that  the  harvest 
was  plenteous,  but  the  labourers  few.  Chemical  profes- 
sors were  now  so  engaged  in  the  instruction  of  youth,  in 
the  detection  of  adulterations,  and  general  analysis,  that 
they  have  less  time  for  original  research.  On  each  of 
these  points  Mr.  Stanford  proceeded  to  make  a  few 
remarks. 

It  had  at  last  been  admitted  that  the  three  R's  did  not 
entirely  qualify  a  boy  for  society,  and  that  even  Latin  and 
Greek,  however  well  caned  or  birched  into  him,  were  not 
a  perfect  mental  training.  We  h  id  awakened  at  last  to 
the  belief  that  he  on;;ht  to  know  something  about  the  air 


he  breathes,  the  food  he  cats,  and  the  fluids  he  drinks. 
Some  sanguine  individuals  had  thought  that  even  the 
earth  he  lives  on  should  not  be  in  every  sense  beneath  his 
notice.  Physical  science  as  a  mental  training  must  sooner 
or  later  be  recognised.  Even  with  very  young  boys  there 
could  be  no  more  valuable  study  than  qualitative  analysis  ; 
he  knew  of  nothing  which  so  easily  brought  out  the 
powers  of  observation  and  reasoning,  an<!  these  powers 
would  retain  their  influence  on  the  mind  long  after  the 
problems  of  Euclid  had  faded  from  the  memory;  Hum- 
boldt says:  "  To  behold  is  not  necessarily  to  observe,  and 
the  power  of  comparing  and  combining  is  only  to  be  ob- 
tained by  education.  It  is  much  to  be  regretted  that 
habits  of  exact  observation  are  not  cultivated  in  our 
schools:  to  this  deficiency  may  be  traced  much  of  the 
fallacious  reasoning,  the  false  philosophy,  which  pre- 
vails." 

The  late  Dr.  Guthrie,  in  his  "  Autobiography,"  did  not 
lament  the  accident  which  made  him  substitute  the  study 
of  physical  science  for  that  of  mathematics.  Faraday's 
discoveries  showed  that  the  former  was  much  more  useful 
practically  than  the  latter,  aud  the  minds  of  these  two 
men  in  their  breadth,  and  their  depth,  and  their  fulness, 
showed  the  value  of  science  teaching.  Wc  might  look 
confidently  for  a  large  spread  of  this  teaching  in  the 
present  century. 

The  Adulteration  Act  would,  when  it  was  properly 
amended,  and  made  universally  compulsory,  give  increased 
employment  to  a  large  number  of  chemists,  and  even  now 
the  appointment  of  Medical  Officers  of  Health  in  many 
places  showed  that  the  right  men  could  not  be  got  in 
sufficient  number,  or  that  the  qualifications  for  the  office 
were  entirely  misunderstood.  Of  all  analysis  there  was 
nothing  so  difficult  as  the  detection  of  adulterations  ;  it 
required  the  very  highest  qualifications — not  only  the 
most  consummate  facility  in  ordinary  analysis,  but  a  large 
experience  of  trade,  and  a  perfect  knowledge  of  Materia 
Medica,  and  of  the  sources  or  manufacture  of  all  our 
necessities. 

Unfortunately,  it  had  hitherto  been  mostly  in  the  hands 
of  microscopists ;  but  now,  when  we  were  to  punish  the 
delinquents,  we  mu6t  have  exact  chemical  quantitative 
evidence.  In  many  cases  the  methods  to  attain  this  had 
yet  to  be  discovered. 

Then  came  the  question  of  "  What  is  adulteration  ?" 
and  this,  apparently,  was  not  easily  answered.  Take,  for 
instance,  that  ridiculous  prosecution  in  London,  where  a 
druggist  was  fined  for  selling  a  well-known  effervescent 
saline  under  the  name  of"  Citrate  of  Magnesia,"  when  it 
contained  none  of  that  body,  and  was  known  not  to 
contain  it ;  how  that  could  be  an  adulteration  he  could 
not  imagine.  The  Pharmaceutical  Society  were  taking 
action  in  this  instance,  and  it  was  to  be  hoped  that  the 
Pharmacy  Act  would  prevent  the  analysts  having  t<> 
wander  over  the  whole  range  of  Materia  Medica,  for 
which  they  would  probably  be  extremely  thankful.  A 
vendor  was  recently  charged,  in  Edinburgh,  under  this 
Act,  with  adulterating  beer  with  acetic  acid,  by  selling  a 
beverage  known  as  "  Hard  Ale."  Could  any  misnomer 
be  more  absurd  than  to  call  this  an  adulteration  ?  In 
many  parts  of  England  where  ale  was  the  general  beverage, 
and  where  much  was  "  home  brewed,"  there  was  a  decided 
preference  for  "  Old  Ale,"  or  ale  which  had  to  a  certain 
extent  undergone  acetic  fermentation.  The  old  "  strong 
beer  "  of  the  South  of  England  harvest  suppers,  the  best 
the  master  could  give,  was  quite  tart  from  keeping.  As 
well  might  a  wine  merchant  be  fined  for  jelling  "  Old 
Port,"  as  a  publican  for  selling  "  Old  Ale."  Mr.  Stanford 
mentioned  these  two  instances  only  to  show  how  easily 
ignorance  might  abuse  power;  and  if  it  were  true  that 
"power  showed  the  man,"  then  he  said  that  the  prose- 
cutors in  these  cases  were  incompetent.  So  many  other 
cases  of  gross  miscarriage  of  justice  under  the  Act  were 
now  so  notorious  that  some  amendments  must  ere  Inng 
be  made. 

The  amount  of  general  analy  ^  rt<piu-'1  t In  1  ■ « > 1  *. 
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the  country  was  very  considerable;  chemical  manufac- 
turers had  ceased  to  be  "  rule-of-tbumb  "  men  ;  they 
bought  and  sold  by  analysis,  and  a  most  important  ele- 
ment in  every  large  chemical  works  was  the  staff  of 
chemists  and  the  laboratory.    Even  farmers  must  now 
have  their  manures  bought  by  analysis;  they  had  actually 
found  out  the  value  of  analytical  fees.    This  field  for 
work  must  yet  largely  increase.    With  the  late  president, 
Dr.  Wallace,  he  quite  agreed,  that  these  commercial 
analyses  had  attained  a  remarkable  degree  of  scientific 
precision ;  indeed,  he  would  go  further,  and,  speaking 
from  experience,  assert  that,  thanks  to  him  and  the  other 
analytical  chemists  in  Glasgow,  he  knew  of  no  large  manu- 
facturing centre  where  greater  accuracy  could  be  relied  on. 
But  they  still    required  some  more  perfect  universal 
standards  of  accuracy,  and  they  ought  to  attain  to  some 
general  methods  which  should  make  the  differences  among 
chemists  impossible,  or  at  any  rate  reduce  it  to  a  minimum. 
Unfortunately,  manufacturers  knew  that  there  still  existed 
the  scandal  to  the  profession  of  "  high  and  low  chemists," 
and  that  it  paid  best  to  sell  by  one  and  buy  by  the  other. 
It  was  painful  to  reflect  that  scarcely  two  anilysts  would 
agree  on  the  strength  of  a  superphosphate,  and  still  more 
painful,  in  an  accurate  science  like  chemistry,  to  notice 
how  large  the  difference  might  be,  even  amongst  the  most 
eminent  men.    Again,  look  at  the  great  difference  of 
opinion  as  to  the  estimation  of  what  was  called  previous 
sewage  contamination  in  water,  a  subject  the  growing 
importance  of  which  demanded  from  all  chemists  the 
most  perfect  concord.    Again,  take  the  statement  of 
analyses,  for  instance,  the  arrangement  of  the  acids  in 
tabulating  an  analysis  of  a  potash  salt  containing  soda; 
chemists  differed  widely  as  to  that,  and  it  leads  to  great 
confusion.  Then,  in  stating  superphosphate  analyses,  was 
precipitated  or  reduced  phosphate  to  be  valued  ?  and  if 
so,  as  he  believed  it  certainly  ought  to  be,  what  was  to  be 
the  solvent  employed  ?    Numerous  other  instances  would 
occur  to  the  members  of  the  necessity  of  real  standards  ; 
and  he  pressed  the  importance  of  the  question  on  the 
meeting;  indeed,  he  hoped  to  bring  it  before  them  again, 
because  he  hoped  it  would  lead  to  some  action  being  taken 
on  the  subject.    The  Chemical  Society  would  not  enter 
into  such  investigations,  but  it  might  be  possible  to  obtain 
a  committee  appointed  by  the  British  Association,  to 
inquire  into  the  most  pressing  of  these  questions.  There 
was  now  a  precedent  for  this ;  for  at  the  Brighton  Meeting 
last  year  Mr.  W.  Chandler  Roberts,  Chemist  to  the  Mint, 
through  the  Committee  of  the  Chemical  Section,  got  a 
committee  appointed  to  inquire  into  the  best  method  of 
making  gold  assays  ;  this  committee  was  still  engaged  in 
the  work,  but  the  first  report  was  published.   Now,  there 
was  nothing  in  analysis  so  accurate  as  gold  assaying; 
these  assays  were  correct  to  the  :0.000th  part  of  the  alloy 
used,  and  yet,  according  to  the  Report,  five  independent 
assayers  gave  in  assays  of  the  same  gold  ingots,  having 
the  average  difference  of  6- 10,000th  parts.  As  the  quantity 
coined  last  year  was  £15,200,000,  *n  error  of  only 
i-io,ioooth  part  would  make  a  difference  of  £1500.  If 
such  accuracy  as  this  required  a  committee  of  revision, 
surely  they  might  ask  for  the  same  for  the  comparatively 
crude  methods  on  which  chemists  bought  and  sold,  and 
the  differences  in  the  analysis  of  which  (often  2  or  3  per 
cent)  involved  the  loss,  or  the  wrongful  gain,  of  large  sums 
of  money.    He  would  not  attempt  to  estimate  the  enor- 
mous snms  thus  annually  in  dispute  from  differences  in 
analysis,  but  they  would  at  once  perceive  that,  consider- 
ing the  enormous  value  of  our  chemical  manufactures,  it 
must  be  very  considerable,  and,  he  would  add,  it  ought  to 
be  remediable. 

The  endowment  of  scientific  research,  so  eloquently 
referred  to  by  Prof.  Williamson,  and  the  late  president  of 
this  Section,  must  become  the  policy  of  an  enlightened  and 
educational  government ;  but  here  again  there  was  nothing 
that  required  such  good  teachers,  however  diligent  might 
be  the  pupils.  A  full  and  thorough  knowledge  of  all  that 
was  known  was  absolutely  necessary  as  a  firm  basis  on 


which  to  build  any  new  investigations,  and  Gmelin's 
"  Handbook "  alone  was  an  extensive  work  to  master. 
Moreover,  the  highest  talent  was  required  in  the  teacher 
if  he  would  so  instruct  the  pupil  as  to  prevent  him  wasting 
his  time  over  new  methods  which  could  not  reasonably 
offer  any  chance  of  success ;  and  point  out  the  avenues 
which  he  should  follow  to  gain  the  end  in  view.  A 
talented  friend  of  Mr.  Stanford's,  now  deceased,  used  to 
say,  that  no  better  investment  of  mercantile  capital  could 
be  made  than  to  buy  up  the  services  of  an  accomplished 
investig  ator,  as,  for  instance,  Faraday  (if  such  a  noble 
mind  could  be  bought),  and  sell  his  discoveries.  ThAt 
was  putting  the  matter  on  a  commercial  footing,  but  it 
was  exactly  the  policy  that  the  Government  ought  to  see. 
And  little  would  be  done  until  they  could  be  made  to 
believe  that  the  encouragement  of  scientific  research 
must  be  a  really  good  investment  for  the  country.  Time 
and  money  were  quite  as  much  required  as  talent,  and 
they  should  be  freely  offered  to  those  who  were  willing  to 
devote  their  lives  to  hewing  out  the  precious  truths  of 
science.  But  this  is  a  practical  age  ;  and  if  the  Govern- 
ment could  be  convinced  that,  while  they  spent  such  enoi- 
mous  sums  on  the  cinchonas  in  India,  the  discovery  of 
artificial  quinine  at  home  was  not  impossible,  it  might 
give  them  an  interest  in  chemical  research  which  would 
astonish  themselves  and  chemists  also.  The  French 
Government  apparently  did  not  think  this  impossible, 
and  who  should  say  what  might  be  the  result  of  a  long  and 
systematic  and  united  investigation  of  several  accom- 
plished chemists  backed  by  ample  means  in  this  direction  ? 
Alizarin  and  indigo  had  yielded  to  our  search  after  truth  ; 
and  there  was  little  doubt  that' the  alkaloids  were  a  ques- 
tion of  time  and  labour.  Again  the  utilisation  of  waste 
offered  a  large  field  for  investigation  of  a  most  profitable 
character;  many  substances  which  demanded  considerable 
expenditure  to  merely  get  rid  of,  had  now  become  a  source 
of  considerable  profit.  There  was  much  still  to  do  in  this 
direction,  and  it  was  one  in  which  the  investigator  might 
feel  that  he  was  doing  the  greatest  good  to  his  country. 
Seeing  the  advances  made  of  late  years  no  one  could  say 
that  the  chemical  manufacturers  of  this  country  were  not 
fully  alive  to  tho  importance  of  the  subject.  And  although 
original  research  was  not  very  active  there  was  some 
I  satisfaction  to  know  that  the  Patent  Office  was  as  busy  as 
J  ever.  It  might  be  that  that  was  the  only  place  to  lock  for 
I  reward,  but  it  spoke  well  for  the  talent  of  chemical  manu- 
J  facturers,  that  of  late  years  some  of  the  best  original  re- 
searches had  been  made  by  them, — during  all  the  cares 
and  anxieties  which  were  inseparable  from  the  manage- 
ment of  a  safe  chemical  works. 

In  conclusion  Mr.  Stanford  made  the  following  remarks : 
— And  now  having  had  a  good  deal  to  do  with  the  origin 
of  this  Section,  I  wish  to  remind  you  of  the  real  objects 
we  have  always  had  in  view.  We  are  very  glad  to  receive 
such  valuable  complete  papers  as  have  since  our  com- 
mencement been  read  here,  but  we  wish  particularly  to 
encourage  short  communications  of  investigations  in  pro- 
gress, we  do  not  mind  how  unfinished.  We  would  be 
pleased  to  have  any  notes  of  laboratory  phenomena 
brought  before  us  for  discussion ;  any  little  variations 
which  would  be  considered  beneath  the  notice  of  all  but 
true  philosophers,  who  have  been  called  the  observers 
of  minute  differences ;  any  improvement  of  any  process, 
however  slight.  In  fact,  if  only  some  of  you  would  give 
us  short  papers  descriptive  simply  of  failures,  I  do  not 
hesitate  to  say  it  would  be  immensely  instructive.  Arty 
investigator  who  knows  a  gTeat  number  of  methods  that 
would  answer  is  close  on  the  track  of  one  that  will. 
What  we  want  particularly  here  is  food  for  discussion,  and 
I  would  impress  on  our  younger  members  that  they  should 
unhesitatingly  supply  this,  as  occasions  arise  and  oppor- 
tunities permit.  It  is  always  an  advantage  to  a  young 
investigator  to  get  the  opinions  of  others  who  are  qualified 
to  give  them  during  the  progress  of  a  research.  That 
timely  sympathy  and  encouragement,  often  so  valuable, 
will,  I  can  promise,  be  always  met  with  here. 
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Chemical  Notices  from  Foreign  Sources. 


CORRESPONDENCE. 

"  MANUAL  OF  PUBLIC  HEALTH." 

To  the  Editor  of  the  Chemical  News. 
Sir, — I  shall  esteem  it  a  great  favour  if  you  will  allow 
me  to  publish  in  your  columns  that  my  authorship  is  con- 
fined, in  this  book,  to  Part  III. — page  303  to  page  374  in- 
clusive,— and  that  I  am  not  responsible  for  any  other 
portion  of  the  book.— I  am,  &c, 

J.  Alfred  Wanxlyn. 

December  i6, 1673. 

A  PROBLEM. 

To  the  Editor  of  the  Chemical  New*. 

Sir, — The  proposal  of  "  Arsenious  "  as  a  "  Christmas 
Puzzle  for  Chemists "  has  suggested  the  following 
problem  for  the  exercise  of  ingenuity. 

Given,  a  liquid  (free  from  organic  matter)  containing 
all  the  common  heavy  metals,  to  separate  them  one  at  a 
time — not  in  groups.  The  metals  present  to  be  (Aq.),  Hg. 
Pb.  Bi.  Cu,  Cd,  Sn,  Sb,  As,  Fe,  Al,  Cr,  Co,  or  Wi  (not 
both),  Zn  and  Mn. 

I  believe  I  have  a  solution  of  the  problem,  but  am  not 
sure  that  the  process  would  "  work."  Of  course  a  very 
perfect  separation  is  not  expected.— I  am,  &c. 

Analysis. 

ANALYST  WORK  IN  NOVA  SCOTIA. 

To  the  Editor  of  the  Chemical  News. 
Sir,— 1  see  by  late  English  papers  that  a  man  has  been 
fined  £10  for  selling  as  citrate  of  magnesia  a  substance 
containing  not  a  single  grain  of  magnesia.  This  reminded 
me  that  about  two  years  ago  I  examined  some  "  citrate  of 
magnesia  "  bought  here,  but  whether  imported  from  the 
States  or  the  old  country  I  do  not  know,  and  found  it  to 
consist  of  sodium  carbonate  and  tartaric  acid ;  the  same 
results  were  got  by  some  students  in  my  laboratory  the 
other  day,  on  a  sample  bought  here  a  short  lime  since ; 
so  I  suspect  there  is  very  little  citrate  of  magnesia  offered 
to  the  public. 

Another  instance  of  the  use  of  new  nomenclature  came 
before  me  recently.  An  excellent  "  potash,"  made  in  the 
States,  is  sold  here  in  tins,  under  such  names  as 
"  snowflake  potash,"  and  the  like.  I  procured  a  1  lb.  tin 
for  twenty-five  cents,  and  proceeded  to  make  potassium 
chloride  for  use  of  students  in  testing.  To  my  surprise 
the  tests  could  not  be  made  to  answer.  Presently  it 
occurred  to  me  that  possibly  the  "  potash  "  was  soda,  and 
this  proved  to  be  the  case.  It  is,  as  I  said,  excellent, 
some  grey  and  pinkish,  some  beautifully  white ;  what  I 
have  contains  no  alumina,  or  only  such  traces  as  do  not 
affect  its  value  as  an  ordinary  reagent.  It  might  be 
supposed  that  the  fait  of  its  not  deliquescing  would  be 
sufficient  to  show  that  it  is  not  potash,  but  I  have  real  potash 
brought  from  home  nearly  twenty  years  ago  which  re- 
mains perfectly  dry  in  appearance,  though  the  bottle  has 
often  been  opened.  Our  atmosphere  being  not  nearly  as 
damp  as  that  of  England  during  the  greater  part  of  the 
year,  and  when  I  have  been  using  the  alkali,  is  no  doubt 
the  cause  of  this  phenomenon  which  has  often  struck  me 
as  a  curious  proof  of  the  dissimilarity  of  climates.  The 
'•  potash  "  is  made  I  suppose  from  cryolite. 

That  public  analysts  might  occasionally  find  something 
to  do  on  .this  side  is  evident  from  another  fact  or  two  I 
may  mention.  A  physician  once  put  into  my  hands 
here  a  little  stick  of  "  lunar  caustic "  he  had  got 
from  the  States;  it  was  nicely  wrapped  in  white  paper 
and  looked  all  right,  but  it  was  only  nitre.  Another 
physician  had  a  receipt  handed  him  by  his  partner 
in  their  drug- store,  who  was  puzzled  at  some  of  the  in- 
gredients— exuadum  Blod^etti  and  alanine  were  some  of 


these.  The  doctor  said  he  had  never  heard  of  such  things ; 
however,  the  reverend  inventor  of  the  "  Medicine  for 
Consumption,"  to  be  compounded  according  to  the  re- 
ceipt, was  ready  to  furnish  them  for  some  dollars  on 
written  application  at  his  office  in  New  York — he  could, 
somehow,  never  be  seen  there.  A  packet  was  got,  and 
given  to  me  for  analysis.  It  was  found  to  contain  little 
but  corn-starch,  with  a  small  amount  of  cochineal  and 
Rochelle  salt.  The  price  for  about  2  02s.  was  five  dollars 
I  was  told.  I  found  that  "  alanine  "  was  an  old  name  for 
mcconine,  which  I  do  not  think  the  reverend  inventor  bad 
much  of,  unless  he  had  communicated  with  Professor 
Anderson,  of  Glasgow.— I  am,  &c. 

Henry  How. 

Kins*!  College,  Windsor,  N.S., 
Dec.  IJ,  1873. 


CHEMICAL  NOTICES  FROM  FOREIGN 
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Nots.  All  degrees  ol  temperature  arc  Centigrade,  unlet*  otherwise 
exprested. 

Comptes  Rendus  Hebdomadnires  des  Stances  de  I'Academie 
des  Seiences,  November  17, 1873. 
Second  Memoir  on  the  Mode  of  Intervention  of 
Water  in  Chemical  Action,  and  on  the  Relations 
Existing  between  Electromotor  Force  and  Affinity. — 
M.  Becquerel. — The  following  conclusions  are  drawn  : — 
1.  The  mixture  of  two  neutral  saline  solutions,  giving  rise 
to  a  double  decomposition  with  or  without  precipitate, 
produces  an  unbroken  series  of  hydrates,  acids,  and 
alkalies,  by  the  mediation  of  which  double  decompositions 
are  effected,  which  do  not  disturb  the  equilibrium  of  the 
electric  forces.  2.  In  the  reaction  of  acid  solutions  with 
alkaline  solutions,  there  arc  equally-produced  hydrates, 
by  the  mediation  of  which  the  c  o  ml  »ination  of  acids  and 
alkalies  is  effected,  as  may  be  recognised  by  the  production 
of  electromotor  forces;  but,  in  this  case,  there  is  an  excess 
of  electromotor  force,  arising  from  the  direct  reaction  of 
the  acid  and  the  alkali.  3.  The  determination  of  the 
electromotor  force  serves  not  merely  to  compare  the 
respective  intensities  of  the  affinities,  but,  further,  to 
follow  step  by  step  their  variations  according  as  the  solu- 
tions are  more  or  less  diluted  with  water.  4.  In  the 
mutual  reaction  of  an  acid  and  an  alkaline  solution,  con- 
taining the  same  number  of  equivalents  of  water,  the 
electromotor  force  is  in  an  almost  constant  relation  with 
that  arising  from  a  couple  whose  solutions  contain  an 
equivalent  of  water  more  than  the  foregoing.  Thus,  the 
ratio  of  the  electromotor  force  of  the  couple  SOj.^HOand 
K0.4HO  to  that  of  the  couple  SOj.sHO  is  equal 
to  that  of  the  couple  SO3.5HO  and  KO.sHO  to 
S03,6HO  and  KO,6HO.  The  relation  then  diminishes 
very  slowly.  This  law  appears  to  be  general.  We  may, 
then,  by  means  of  a  very  simple  empirical  formula,  find 
the  electromotor  force  of  any  couple  of  the  series  which 
stands  in  a  fixed  relation  to  the  affinity  producing  such 
force. 

Action  of  Pure  Water  upon  Certain  Metals.— M. 
Chcvreul. — The  author  points  out  that  Guyton  dc  Morveau 
Idhg  ago  observed  the  action  of  pure  water  upon  lead  and 
zinc.  M.  Chcvreul,  being  engaged  in  examining,  in  184 1, 
certain  procedures  for  purifying  water  on  ship-board,  dis- 
covered copper  in  distilled  water,  deriving  from  a  condenser 
made  of  that  metal.  In  1837,  he  pointed  out  the  necessity 
of  keeping  all  alkaline  reagents  in  bottles  free  from  lead, 
and  urged  the  importance  of  always  making  "  blank  " 
experiments  in  toxicological  cases  to  obviate  the  possibility 
of  errors  due  to  impure  reagents. 

New  Process  of  Brewing  D;cr  Unalterable  on 
Keeping.— L.  Pasteur.— This  procv**  has  been  already 
noticed. 
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Action  of  the  Waters  of  the.  Seine  and  the  Ourcq 
upon  Lead. — M.  Fordos. 

Rotatory  Power  of  the   Hyposulphites. — M.  E. 

Btchat. 

Rotatory  Power  of  Mannite. — M.  Vignon.— These 
three  papers  have  been  already  noticed. 

Reply  to  Remarks  by  M.  Tarry  on  the  Theory  of 
Solar  Spots.— M.  Faye.— M.  Tarry  argues  that  in  the 
solar  cyclones  the  current  is  ascending,  not  descending, 
from  the  analogy  of  our  terrestrial  cyclones,  in  which  there 
is  an  afflux  of  air  at  the  lower  part  towards  the  centre  (not 
an  escape).    M.  Faye's  position  is  that  the  solar  cyclones 
are  clearly  shown  to  be  descending,  and  that  our  cyclones 
are  probably  not  different.    The  turning  movements  of  the 
photosphere  extend  downwards  conically  and  indefinitely 
into  the  gaseous  mass.    Our  waterspouts  are  mainly 
similar;  also  our  tornados  and  cyclones,  but  less  so.  On 
our  globe,  the  influence  of  the  ground  limits  the  natural 
development  of  the  turning  movements :  the  cyclones, 
e.g.,  are  truncated  cones.    Meteorologists  are  divided  as 
to  the  aspirant  force  of  cyclones ;  but,  taking  into  account 
the  limiting  influence  of  the  ground,  M.  Faye  shows  (from 
a  sketch)  that  the  (air)  supply,  and  consequent  vis  viva  of 
a  waterspout,  should,  on  M.  Tarry's  theory,  diminish  as 
the  extremity  approaches  the  ground  (or  water),  becoming 
nit  on  contact,  all  communication  with  the  lower  air  being 
then  broken.    But  it  is  precisely  then  its  mechanical 
effects  are  most  violent.    Hence  the  cause  is  from  above, 
not  from  below — these  vertical  movements  are  descending, 
not  ascending.    A  second  objection  raised  by  M.  Tarry  is 
that  in  our  cyclones,  if  they  resemble  the  solar  spots,  as 
conceived  by  M.  Faye,  we  should  find  the  air  escaping 
from  the  centre,  instead  of  moving  towards  it.    M.  Faye 
urges  the  limiting  influence  of  the  ground  above  referred 
to.    The  phenomena  of  waterspouts  are  freely  developed 
on  a  large  vertical  scale ;  those  of  cyclones  are  checked 

at  their  outset.   The  cyclones  are  like  vast  waterspouts 

reduced  to  their  mouth.    If  we  could  transport  ourselves 

to  the  upper  currents  where  the  waterspouts  commence, 

and  where  the  orifice  of  their  funnel  is  formed,  we  should 

there  find  the  convergent  movement  of  which  M.  Tarry 

speaks,  and  which  is  observed  in  cyclones.    But  we  see 

waterspouts  from  below,  and  in  air  often  calm,  and  where 

the  original  cause  escapes  us.    On  the  other  hand,  the 

great  movements  of  the  atmosphere  which  give  rise  to 

cyclones  involve  at  once  the  upper  and  the  lower  layers  : 

we  are  at  the  very  orifice  of  a  funnel  which  cannot  prolong 

itself  through  the  ground  ;  we  are  in  the  convergent  move- 
ment which  produces  the  cyclone — at  the  upper  rudiment, 

in  fact,  of  a  gigantic  trombe.    Thus  the  word  trombt  would 

be  mote  suitable  for  the  spots,  where  the  dynamical  pheno- 
menon is  always  complete  and  simple,  than  the  word  eye  lone, 

which  denotes  a  phenomenon  hindered  in  its  development 

by  the  surface  of  our  globe.    M.  Faye  has  retained  cyclone, 

as  expressing  more  nearly  the  scale  of  the  solar  phenomena. 

The  obstacle  of  the  ground,  while  not  affecting  narrow 

gyratory  movements,  greatly  influences  larger  ones,  which 

are  reduced,  not  merely  to  a  turning  disc,  but  to  a  simple 

ring,  grazing  the  ground,  and  turning  about  a  centre  calm 

and  free  from  clouds.    The  ring  gradually  dilates,  and  its 

velocity  of  gyration  diminishes,  till  it  ultimately  disappears. 

The  trombes,  on  the  other  hand  (like  the  sun-spots),  have 

no  central  calm  space ;  if  they  dilate,  it  is  not  indefinitely ; 

they  differ  from  cyclones  by  gradually  contracting;  their 

vertical  development  is  atrophied ;  and  they  seem  to  return 

to  the  clouds.    Similarly,  the  spots  are  reduced  to  a  pore, 

then  to  an  invisible  spot,  and  doubtless,  they  diminish  as 

rapidly  in  depth.     Waterspouts,  American  tornados, 

Chinese  typhoonR,  and  the  great  cyclones  of  200  leagues 

diameter,  arc,  then,  all  the  same  phenomenon,  modified 

variously  by  the  obstacle  of  the  ground,  which  cuts  the 
first  at  the  point  of  their  cone,  the  tornados  much  higher, 
and  cyclones  near  their  mouth,  so  as  to  reduce  them  to  a 

turning  ring.    As  to  the  fact  of  showers  of  sand  and  I  orientation  commences  to  change  at  40,  so  as  to  present 
insects,  ur^t-d  l>y  M.  Tarty,  M.  Faye  says  he  does  not  I  five  points  of  contact  at  zero  [this  is  shown  by  figures] 
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pretend  to  determine,  in  all  its  details,  the  resistance- 
action  of  the  ground,  and  he  thinks  the  gyration  of  a  vast 
ring  is  not  incompatible  with  the  raising  of  slightly 
inclined  currents,  which  brush  the  ground  and  raise 
particles  from  it;  but  this  does  not  warrant  M.  Tarry's 
inference.  The  author  points  out  that  that  terrestrial 
I  meteorology  may  gain  valuable  information  from  study  of 
analogous  phenomena  in  the  sun. 

Death  of  M.  Burdin. — M.  Bertrand  recalled  the  services 
rendered  to  science  by  this  eminent  engineer.  It  is  to 
him  we  owe  tbe  first  turbine. 

Reply  to  Observations  by  M.  Oudemans  on  the 
Influence  of  Atmospheric  Refraction  at  the  Instant 
of  Contact  in  a  Transit  of  Venus.— M.  Dubois. — The 
author  had,  previously  to  M.  Oudemans,  shown  that  the 
refraction  would  not  have  a  sensible  influence. 

Employment  of  the  Prism  in  Verifying  the  Law  of 
Double  Refraction. — M.  Stokes.— The  author  is  led,  by 
M.  Abria's  note,  to  call  attention  to  a  method  he  has 
described  to  the  British  Association  and  Royal  Society, 
and  which  he  thinks  more  easy,  general,  and  exact  than 
that  of  M.  Abria. 

On  some  Metallic  Spectra. — M.LecoqdeBoisbaudran- 
— (1).  Lead. — When  the  induction  spark  passes  between 
two  electrodes  of  lead,  the  spectrum  consists  merely  of 
narrow  lines ;  when  the  electrodes  get  covered  with  oxide 
of  lead,  there  are  the  numerous  characteristic  bands,  and 
some  of  the  lines  then  disappear,  while  others  retain  their 
brightness.    The  action  of  the  condenser  is  almost  exactly 
opposite  to  that  of  oxidation  ;  it  intensifies  the  lines,  and, 
where  they  are  extinguished  through  oxidation,  the  con- 
denser restores  them.    (2).  Chloride  of  Gold. — In  a  gas- 
flame,  this  gives  magnificent  bands  crossed  by  slightly 
nebulous  lines,  extending  from  yellow  to  blue-green.  With 
the  spark  in  a  solution  of  AuClj,  the  spectrum  consists  of 
green  bands  and  a  certain  number  of  narrow  lines,  distri- 
buted between  red  and  violet.    The  relative  brightness  of 
the  lines  varies  according  to  the  mode  of  operation.  The 
author  points  out  changes  undergone  by  the  lines  1 506-3 
and  £523  when  one  modifies  the  degree  of  dilution,  the 
length  of  the  spark,  or  the  direction  of  the  induced  current. 
(3).  Thallium.— The  salts  of  thallium  in  a  gas-flame  give, 
besides  the  bright  green  line  a  534-9,  another,  faint  and 
nebulous,  having  for  wave-length  568-0.    It  seems  to 
belong  to  thallium,  for  its  relative  intensity  is  maintained 
with  various  salts  of  thallium  carefully  purified.  (4). 
Lithium. — From  theoretical  considerations,  the  author 
was  led  to  expect  the  probable  existence  of  a  new  line  in 
the  spectrum,  having  413-0  for  wave-length.    He  obtains 
merely  a  trace  of  this  line  on  passing  the  induction  spark 
in  a  solution  of  LiCl,  but  it  can  be  easily  had  with  the 
spark  in  LijOCOj  at  red  heat.    Two  series  of  measure- 
ments gave  412  9  and  413  for  the  wave-length. 

Maximum  Density  of  Water;  Mechanical  Explana- 
tion of  this  Phenomenon. — M.  de  Mondesir. — The  author 
supposes  each  molecule  of  water  to  consist  of  four 
elements  or  atoms,  having  the  form  of  a  sphere  or  ellipsoid 
of  rotation  with  vertical  axes.  They  arc  tangent  to  each 
other,  and  their  centres  are  in  the  same  horizontal  plane. 
They  turn  about  their  axes,  and  it  is  this  movement  that 
represents  the  latent  heat  of  water,  and  constitutes  a 
dynamical  work  estimated,  in  heat-units,  at  about  80  calories 
per  kilog.  While  the  movemen  ts  continue,  the  body  remains 
liquid  ;  it  becomes  solid  when  they  cease.  It  is  then  that, 
according  to  the  principle  of  transformation  of  work, 
the  work  due  to  the  movement  of  rotation  will  be  repre- 
sented by  the  dynamical  work  due  to  the  expansion  of  ice. 
He  next  explains  how  the  movement  of  the  four  atoms 
may  be  stopped.  He  supposes  the  liquid  divided  into  an 
infinite  number  of  molecular J>risms,  formed  by  four  planes 
tangent  10  the  molecule.  The  four  atoms,  to  turn  har- 
moniously, must  have  only  four  points  of  contact  with 
eachother;  with  5,  rotation  is  impossible.    The  molecular 
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Two  diagonally  opposite  atoms  approach  each  other,  and 
the  molecular  prism  comes  to  have  a  lozenge,  instead  of 
a  square,  for  its  base.  It  is  then  that  ice  is  formed,  in 
crystals  with  angles  of  60"  and  un"  (which  quite  agrees 
with  observation).  Again,  the  volume  of  water  must 
necessarily  increase  between  40  and  zero.  Water  dilates, 
in  general,  under  the  influence  of  heat ;  and,  so  long  as 
the  temperature  exceeds  41,  the  molecular  orientation  re- 
maining the  same,  the  total  or  apparent  volume  will  vary 
proportionally  to  the  atomic  volume.  But  the  molecular 
orientation  changing  under  4°,  the  proportion  ceases.  M. 
de  Mondesirthen  shows,  by  calculation  and  examination 
of  his  prisms,  ihat,  taking  0*00046  as  the  coefficient  of  ex- 
pansion of  water,  the  volumes  of  liquid  water  at  zero  and 
at  4*  will  be  to  each  other  as  the  numbers  100335  and  1. 

Frigorific  Effects  Produced  by  Capillarity  along 
with  Evaporation.  —  (Continued). —  M.  Decharme. — 
When  the  jet  of  a  pulveriser  containing  water  is  directed 
against  a  piece  of  porous  paper  dipping  in  sulphide  of 
carbon,  there  is  no  formation  of  hoar-frost ;  but  a  jet  of 
pulverised  sulphide  of  carbon  produces  on  the  paper  a 
circle  of  arborescences,  increasing  with  the  time.  Directed 
to  a  thermometer-bulb,  this  jet  will  bring  down  the  tem- 
perature from  -f-io"  to  —22°.  On  a  glass  plate,  the 
arborescences  may  be  observed  with  a  microscope.  Among 
various  porous  substances  submitted  to  the  capillary  action 
of  sulphide  of  carbon,  ordinary  wood  charcoal  is  of  special 
interest ;  the  sudden  cooling  produces  contractions  and 
crackings,  often  leading  to  rupture  of  the  piece.  The 
arrangement  of  the  icy  arborescences  corresponds  to  the 
openings  of  the  capillary  vessels,  terminal  or  lateral ;  they 
are  in  concentric  crowns  at  the  end,  and  arranged  parallel 
on  the  lateral  surface.  The  liquids  capable  of  producing, 
like  sulphide  of  carbon,  arborescences  in  porous  paper  are 
(so  far  as  known)  chloroform,  sulphuric  ether,  bromhydric 
ether ;  there  are  probably  others  among  those  whose 
boiling-point  is  under  6o°.  Sulphide  of  carbon  gives  the 
most  rapid  and  intense  effects,  though  its  boiling-point 
(48°)  is  higher  than  that  of  sulphuric  ether  (35*5*),  and  the 
tension  of  its  vapour  (302  m.m.  at  20')  is  less  than  that  of 
ether  (433  m.m.).  The  frigorific  effects  on  the  thermo- 
meter-bulb wrapped  in  porous  paper  were  nearly  the  same 
for  all  the  liquids  except  chloroform,  which  diminishes  the 
temperature  less.  The  icy  arborescences  seem  to  be 
purely  aqueous.  Their  point  of  fusion  was  exactly  zero 
temperature,  whatever  liquid  the  phenomenon  was  got 
from ;  their  taste  and  smell  are  nil.  The  water  of  fusion 
has  the  same  density  as  that  of  pure  water,  and  it  gives 
the  same  velocity  and  capillary  height  in  tubes  and  porous 
paper  as  water. 

Quantity  of  Ammonia  Contained  in  the  Air  at 
Different  Altitudes. — M.  Truchot.— The  author  finds 
that,  while  the  proportion  of  COj  diminishes  as  you  rise 
in  the  atmosphere — having  been  successively  0  632  m.g., 
0*405  m.g.,  and  0*342  m.g.  per  litre  at  the  three  stations 
adopted,  viz.,  Clermont  Fcrrand  (395  m.),  summit  of  Puy 
de  Dome  (1446  m.),  and  summit  of  the  Pic  du  Saucy 
(1SS4  m.),— the  quantity  of  ammonia,  on  the  contrary, 
increases— having  been  found  at  these  stations,  respec- 
tively, 112  m.g.,  3*  18  m.g.,  and  5*55  m.g.  per  cubic  metre. 

Remarks  on  MM.  Pelouze  and  Audouin's  Apparatus 
for  Condensation  of  LiqueRable  Matters  in  Gas. — M. 
Colladon. 

Employment  of  Carrier  Pigeons  in  Aerial  Naviga- 
tion.—M.  de  Fonvielle.— From  Biot  and  Gay-Lussac's 
experiments  it  appeared  that  the  pigeons  did  not  return 
to  their  cot  unless  let  off  when  the  balloon  was  near  the 
ground  ;  otherwise,  the  rare  air  was  insufficient  for  flight, 
and  they  fell  with  accelerated  velocity.  M.  de  Fonvitlle 
attributes  the  failure  of  some  recent  American  experiments 
to  want  of  attention  to  this.  But  he  thinks  one  might 
utilise  pigeons  at  any  height  if  they  were  perched  on  a 
parachute,  to  which  they  would  probably  adhere  till  it 
reached  a  layer  of  air  dense  enough  to  fly  in.  A  pigeon 
once  dispatched  by  Mr.  Glaisher,  at  a  height  of  6\}j  metres, 


when  the  balloon  was  rapidly  descending,  perched  on  tit 
balloon  till  it  judged  the  air  voluble,  and  then  set  olT  to  its 
cot.  The  author  states  that  the  National  newspaper  has 
a  pigeon  service  for  its  last  despatches  from  Versailles;  it 
costs  30  francs  daily.  There  are  ten  pigeons,  which  may 
carry  five  despatches  the  double  voyage ;  the  time  of  ii 
voyage  is  fifteen  to  twenty  minutes,  according  to  the  state 
of  the  atmosphere  and  direction  of  wind. 

Reply  to  M.  Faye  as  to  the  Solar  Spots. — M.  Reye. 
—The  author  insists  on  large  ascending  whirlwinds  that 
have  been  observed  on  our  globe.  He  calculates  that,  in 
a  cyclone  which  occurred  in  Cuba  in  1844,  and  had  a  dia- 
meter of  1440  kilometres,  the  quantity  of  air  raired  must 
have  been  at  least  420,000,000  cubic  metres,  or  49  kilo- 
grms.  per  second.  The  enormous  cylinder  formed  by  the 
hurricane  would  be  filled  with  fresh  air  in  less  than  five 
hours  and  a  half.  Another  phenomenon  insisted  on  is  the 
thick  layer  of  dense  clouds  which  always  covers  the  cyclone 
and  surrounding  regions,  giving  torrents  of  rain. 

Direction  of  Propagation  of  Electricity. — M.  Neyre- 
neuf. 

Reply  to  M.  Mercadier's  Last  Note  on  the  Vibratory 
Movement  of  an  Elastic  Wire. — M.  Valerius. — The 
writer  compares  the  laws  he  had  previously  established 
with  those  given  by  M.  Mercadier. 

Mass  of  Meteoric  Iron  Discovered  in  Digging  a 
Trench ;  Molecular  Structure  of  Meteoric  Iron  ;  Solid 
Protochloride  of  Iron  in  Meteorites.— J.  Lawrence 
Smith.— The  mass  was  found  by  a  farmer  in  the  county  of 
Howard,  state  of  Indiana,  and  at  60  ccntims.  depth.  It  is 
an  irregular  oblong  oval,  and  weighs  4  kilogrms.  When 
the  surface  is  polished  and  treated  with  nitricacid.it  gives 
none  of  Widmannstaetten's  figures ;  indeed,  the  niece 
belongs  to  that  class  of  iron  which  is  rich  in  nickel  (the 
percentage  of  which  was  12  29). 


MISCELLANEOUS. 

Varley  Testimonial.— At  a  preliminary  meeting  of 
the  Committee,  held  the  20th  of  November,  Sir  William 
Fothergill  Cooke  in  the  chair,  it  was  resolved  to  recom- 
mend that  a  Memoir  of  the  late  Cornelius  Varley,  illus- 
trated with  a  photographic  portrait,  should  be  prepared 
and  issued  under  the  superintendence  of  the  Committee, 
and  that  a  copy  be  presented  to  his  family,  in  token  of 
the  high  estimation  in  which  he  was  held  ;  and,  further, 
that  some  memorial  be  erected  to  his  memory  at  the  place 
of  his  interment.  That  the  foregoing  resolution  be  com- 
municated to  the  absent  Members  of  the  Committee,  and 
to  his  friends  generally,  asking  them  for  their  approval 
and  co-operation  on  the  Committee,  and  that  subscriptic 
for  the  above  object  be  invited. 


PATENTS. 


ARRIDGMENTS  OF  PROVISIONAL  AND  COMPLETE 
SPECIFICATIONS. 

Improvements  in  appaiatus  employed  in  the  manufacture  rf  ialt. 
Thomas  Bright  Wilson,  Manchester.  March  11,  1873. — No.  B75. 
In  my  improved  arrangement  the  heat  necessary  for  evaporating  the 
brine-water  is  obtained  from  the  combustion  of  fuel  in  a  MpaiatS 
furnace  and  chamber,  from  which  chamber  the  heated  products  of 
combustion  are  forced  by  a  steam  jet  under  one  or  more  evaporating 
pans  containing  brine  ;  the  heat  is  imparted  to  the  brine,  and  the  coolid 
gases  are  allowed  to  escape  into  the  air  by  a  short  pipe  regulated  by  n 
valve  or  damper. 

Impruied  combinations  of  substances  or  matetMt  to  be  u>ed  as  a 
substitute  for  coal,  for  obtaining  heat  and  light,  and  in  the  arrange- 
ment  cf  the  furnaces  or  fire-ptacti  connected  thcttuulh.  Joseph  Join*, 
practical  chemist.  Great  Lever.  Lancaster.  March  12,  US;  J.— No.  Roj . 
This  invention  consists,  first,  in  combining,  in  various  proportions, 
inferior  coal,  coal  refuse,  coal  base,  with  sulphur  none*,  small  pieces 
of  paxing  or  other  stones,  iron  stones,  copper  stones  or  other  pyrites, 
mud,  prat,  cir  earlh,  the  constituents Of  water  and  water,  ail  I  ar«o  the 
toattita-.nu  of  air  and  ail  ;  and,  secondly,  in  improved  »rr^iit;t mcnis 
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Notts  and  Queries. 
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1  of  which  are  described  in  the  Pro- 


of the  furnace*  to  tuit  the  requirement!  of  combustion.  In  one  pro- 
portion— 

The  coal  bare  is    75  partr  of  .1  hundred. 

Mud,  earth,  or  peat   to 

Broken  atones   6  „ 

Pyrites   6  „ 

Simple  water  or  its  constituents,  or  the 

excess  in  peat  or  earth    3      „  ,, 

100 

These  proportions  ire  variable,  but  the  main  feature  is  to  use  the  coal 
refuse  and  coal  bases  with  one  or  more  of  these  materials,  so  that 
when  they  are  once  ignited  by  wood  or  ordinary  fuel  the  combustion 
of  the  gases  give  off  intense  heat  and  consume  the  several  substance*, 
the  moist  mud,  earth,  or  peat,  which  art  at  present  required  to  be 
dried.  In  order  to  adapt  the  furnaces  or  fire-places  for  the  combustion 
of  the  before-mentioned  substances,  it  is  necessary  that  the  admission 
of  air  or  its  constituent*  should  be  perfectly  controlled  or  regulated, 
and  therefore  the  door  or  front  of  the  furnace  or  fire-place  and  ash-pit 
should  be  kept  closed,  there  being  only  a  certain  number  of  hole*  for 
the  entrance  of  the  air  or  its  constituents,  and  a  damper  in  the  flue  or 
chimney  to  vary  the  draught  of  air,  some  of  the  boles  being  stopped  up 
when  required.  The  fire-bars  should  be  loose,  with  their  ends  in  front, 
and  a  lid  provided  to  prevent  unnecessary  admission  of  air,  and  the 
ashes  can  be  let  down  into  the  aah-pit  by  turning  or  agitating  the  ends 
of  the  fire-bari. 

Improved  means  of  and  apparatus  for  filtering  or  separating  water 
from  earthy  matters  from  which  cements  and  similar  bodies  are  made. 
Frederick  Burnett  Houghton,  40,  Borough  Koad,  Southwark,  Surrey. 
March  it,  1873. — No.  902.  This  refers  to  several  special  forms  of 
apparatus  for  facilitating  the  separation  of 
other  similar  slip  or  slurry,  details  of  whu 
visional  Specification. 

Improvements  in  apparatus  for  dealing  with  sewage  and  other  re/use 
or  waste,  so  as  to  lessen  the  pollution  of  rivers.  Robert  Stevenson 
Symington,  telegraph  engineer,  Glasgow,  Lanark,  North  Britain. 
March  13,  1873.— No.  91*.  This  invention  relates  to  improvements  in 
apparatua  for  the  better  carrying  out  and  extending  of  the  system 
described  or  referred  to  in  No.  2667  of  1S68.  In  one  modification  a 
neat  and  sightly  cast-iron  structure  is  used,  being  of  a  rectangular 
form  in  plan,  and  also  having  a  rectangular  contour  in  elevation,  but 
with  an  arched  space  beneath  the  middle  part  of  it.  This  cast-iron 
structure  is  provided  with  two  inlets  at  the  top,  one  for  the  connection 
of  a  soil-pipe  from  a  series  of  water-closets,  and  the  other  for  the  con- 
nection of  a  waste-pipe  from  a  series  of  sinks  or  jawboxca,  baths, 
wash-hand  basins,  or  the'  like.  There  are  a  compartment  for  solid 
matters  and  two  filtering  compartments  for  the  liquids,  whilst  beneath 
there  are  receptacles  for  ashes  and  for  vegetable  and  animal  refuse. 
Various  modifications  are  indicated. 

Improvements  in  apparatus  for  conilensing  the  vapours  of  naphtha. 
Charles  Moscley,  india-rubber  manufacturer,  Ardwick,  Manchester. 
March  13, 1873.— N0.916.  This  invention  consists  in  certain  improve- 
ments in  or  additions  to  the  invention  for  which  former  Letters  Patent 
were  granted  to  me  on  the  30th  day  of  May,  1872,  No.  1637.  My  present 
invention  consists  in  causing  the  vapour  current,  after  leaving  the  con- 
densor,  to  pass  through  a  number  of  wire  gauze  partitions  fixed  at 
intervals  in  a  tube  or  cistern,  which  is  kept  partially  filled  with  liquid 
naphtha,  so  that  contact  is  formed  between  the  body  of  naphtha  and 
the  vapour.  

NOTES  AND  QUERIES. 

lodate  of  Calcium.— Will  any  of  your  correspondents  inform  me 
me  where  the  iodate  of  calcium,  described  in  Chsuical  News, 
vol.  xxviii.,  p.  277,  can  be  obtained  ?— Chelt. 

Fuller's  Earth.— (Reply  to  A.  K.  C>— In  reply  to  a  query  in 
Chemical  Nkws,  vol.  xxviii.,  p.  31(1,  you  will  oblige  us  by  stating 
that  fuller's  earth  may  be  obtained  from  us,  who  arc  the  patentee*  of 
the  use  of  it  for  refining  oils,  Ac  — Lamm.  &  Sterry 

Fluorescent  Spectra, 
(as.  for  instance,  sulphate 

stituents  of  crude  petroleum)  have  the  power  ol  reducing  11 
length  of  the  ultra-violet  rays  so  as  to  produce  visible  light ;  and  the 
"fluorescent  spectrum"  is  the  spectrum  of  this  light.    See  Roscoe, 
"  Spectrum  Analysii."— H.  R.  Procter. 

Notes  on  the  Utilisation  of  Sewage.— (From  the  "Report  of 
the  Main  Drainage  Committee  for  1W14."  vol.  48;). 

3314.  (To  Mr.  Mechi).  Have  you  perceived  any  effect  upon  the 
springs  and  brooks  which  has  been  caused  by  the  escape  of  the  liquid 
into  them  alter  passing  through  the  earth  ?— Very  frequently. 

33IJ.  (To  Mr.  Mechi.)  Is  the  land  of  which  you  are  speaking 
drained  ?— The  land  is  all  drained  at  various  depths,  and  no  matter 
what  the  depth  i»,  whether  it  is  five  feet,  three  feet,  or  seven  feet, 
(for  I  have  drained  at  all  those  depths),  almost  invariably,  when  we 
irrigate,  we  find  that  a  portion  of  the  sewage  comes  through  into  the 
brooks. 

3317.  Is  it  a  very  good  soil  ?— It  is  a  very  stiff  tile  earth;  a  very 
great  deal  of  it  is  too  strong  to  make  bricks  of. 

3318.  And  do  you  still  find  lhat  some  of  the  sewage  escapes  ?— 1  do, 
and  that  the  water  comes  through  frequently  coloured  by  the  sewage. 

3428.  (To  the  same.)  Then  the  examination  of  Mr.  Johnson  con- 
tinues— "  All  the  really  fruitful  properties  arc  taken  up  by  the  actual 
crop,  and  there  is  no  additional  value  to  the  soil  itself,  unless  you  can 
be  continually  applying  sewage  to  it ;  is  that  so  f  Exactly."— I  think 
lhat  that  is  not  the  case,  for  the  reason  which  I  have  stated;  and  I 
know  by  Professor  Voelcker'*  experiments  that  an  important  portion  of 
the  soluble  and  valuable  part*  of  the  manure  filter  through  the  soil 
and  run  away;  I  do  not  know  whether  the  Committee  have  before  them 


—(Reply  to  W.  J.  Grey.)  — Many  substance* 
of  quinine,  uranium  glass,  and  some  con- 
m)  have  the  power  ol  reducing  the  wave- 


an  analysisof  that  pure  water  that  leaves  Mr.  Marriage'*  farm,  became 
I  am  convinced  in  my  own  mind  (and  1  should  like  to  see  an  official 
testing  ol  it)  that,  though  thai  water  is  as  pure  10  appearance  a*  spr  n< 
water,  it  contains  a  large  amount  of  soluble,  but  invisible  and  valuable, 
material. 

3<rVS.  (To  Mr.  Acland.)  If  the  sewage,  instc.-d  of  being  allowed  to 
flow  into  the  water  und  (ollute  il.  was  applied  to  the  land,  would  it  not 
be  a  great  benefit,  by  reason  of  the  greater  supply  of  food  that  would 
be  thereby  produced  ?- Seven  or  eight  years  ago.  when  I  wrote  the 
essay  to  which  your  Lordship  has  referred,  I  suppose  that  was  an 
universal  opinion,  but  subsequent  inquiries  appear  to  have  modified 
that;  that  is  to  say.  that  although  generally  speaking  some  portions 
of  sewage  are  exceedingly  valuable,  yet,  as  will  appear  in  many  rcpoits 
w  hich  I  have,  the  opinion  as  to  the  high  value  of  sewage,  is  exceedingly 
modified.  That  appear*,  for  instance,  in  Professor  Way'a  evidence  in 
the  first  Report  of  the  last  Select  Committee  of  the  House  of  Commons 
of  1862,  and  also  from  Professor  Voelcker's  evidence  j  not  that  I  would 
wish  to  give  a  chemical  or  an  agricultural  opinion  upon  that  point.  I 
merely  speak  from  what  I  have  read  and  what  1  have  learnt.  But  I 
take  it  that  the  opinion  as  to  the  high  value  of  sewage  it  considerably 
modified. 
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THE   POWER   OF  ATOMS.- SPECULATIVE. 

Having  begun  to  write  on  atoms,  I  am  tempted  to  add  a 
few  speculations,  which  I  trust  will  not  be  found  too  far 
removed  from  legitimate  outlooks  of  reason,  or  too  much 
in  the  region  of  fancy.  Incapable  as  I  am  of  seeing  what 
we  can  do  without  Dalton's  atom,  it  has  been  impossible 
to  avoid  thinking  on  the  condition  of  things  which  existed 
before  it.  It  has  also  seemed  to  me,  as  to  many,  that  the 
primitive  elements  could  not  be  many  in  number,  from  no 
inherent  impossibility,  but  simply  because  of  the  tendency 
in  Nature  to  proceed  from  the  simple  to  the  complex,  and 
in  doing  so  never  to  forget  the  past  or  to  neglect  the 
future.  I  have  amused  myself,  therefore,  by  trying  to 
make  elements,  as  I  have  also  amused  myself  by  making 
forces  to  control  them.  I  begin  with  one  element,  and  I 
prefer  the  mode  which  I  believe  Graham  first  suggested  of 
giving  diversity.  First  let  us  read  his  own  words  from 
the  Proceedings  of  the  Royal  Society,  vol.  xii.,p.  620 :— "It 
is  conceivable  that  the  various  kinds  of  matter  now  recog- 
nised as  different  elementary  substances  may  possess  one 
and  the  same  ultimate  or  atomic  molecule  existing  in  dif- 
ferent conditions  of  movement.  The  essential  unity  of 
matter  is  in  harmony  with  the  equal  action  of  gravity  on 
all  bodies.  In  the  condition  of  gas,  matter  is  deprived  of 
numerous  and  varying  properties  with  which  it  appears 
invested  when  in  the  form  of  liquid  or  solid.  The  gas 
exhibits  only  a  few  grand  or  simple  features.  These,  again, 
may  all  be  dependent  on  atomic  or  molecular  mobility. 
Let  us  imagine  one  kind  of  substance  only  to  exist — 
ponderable  matter,  and,  further,  that  matter  is  divisible 
into  ultimate  atoms,  uniform  in  size  and  weight.  We 
shall  have  one  substance  and  a  common  atom.  With  the 
atom  at  rest,  the  uniformity  of  matter  would  be  perfect. 
But  the  atom  possesses  always  more  or  less  motion,  due, 
it  must  be  assumed,  to  a  primordial  impulse.  This  motion 
gives  rise  to  volume.  The  more  rapid  the  movement,  the 
greater  the  space  occupied  by  the  atom,  somewhat  as  the 
orb  of  a  planet  widens  with  the  degree  of  projectile  velocity. 
Matter  is  thus  made  to  differ  only  in  being  lighter  or 
denser  matter.  The  specific  motion  of  an  atom  being  in- 
alienable, light  matter  is  no  longer  convertible  into  heavy 
matter.  In  short,  matter  of  different  density  forms  dif- 
ferent substances,  different  inconvertible  elements  as  they 
have  been  considered.  What  has  already  been  said  is  not 
meant  to  apply  to  the  gaseous  volumes  which  we  have 
occasion  to  measure  and  practically  deal  with,  but  to  a 
lower  order  of  molecules  or  atoms.  The  combining  atoms 
hitherto  spoken  of  are,  therefore,  not  the  molecules  of 
which  the  movement  is  sensibly  affected  by  heat,  with 
gaseous  expansion  as  the  result.  The  gaseous  molecule 
must  itself  be  viewed  as  composed  of  a  group  or  system 
of  the  preceding,  inferior  atoms  following  as  a  unit — laws 
similar  to  those  which  regulate  its  constituent  atoms.  We 
have,  indeed,  carried  one  step  backward,  and  applied  to 
the  lower  order  of  atoms  ideas  suggested  by  the  gaseous 
molecule."  He  afterwards  says,  "  the  motion  may  be 
assumed  to  reside  either  in  separate  atoms  and  molecules, 
or  in  a  fluid  medium  caused  to  undulate.  A  special  rate 
of  vibration  or  pulsation  originally  imparted  to  a  portion 
of  the  fluid  medium,  enlivens  that  portion  of  matter  with 
an  individual  existence,  and  constitutes  it  a  distinct  sub- 
stance or  element." 

This  ingenious  theory  of  Graham  does  not  teach  us  how 
to  form  atoms,  but  we  may  fairly  look  to  some  earlier  state 
of  matter — something  utterly  "without  form" — for  a 
beginning.  At  present,  I  begin  with  an  atom  ready  formed, 
and  start  from  the  assumption  that  motion  is  the  primitive, 


although  not  the  only,  cause  of  diversity  in  all  the  ele- 
mentary bodies.  We  could  imagine  the  different  size  or 
specific  gravity  to  be  decided  by  the  different  range  of  the 
motion,  and  other  characters  by  the  different  quality' of 
the  motion.  I  should  prefer  the  first,  because  we  have 
then  one  matter  and  one  motion,  and  the  simplicity  is  at 
the  utmost.  Diversity  I  suppose  to  be  obtained,  first,  by 
interruptions  in  the  motion,  and,  secondly,  by  collocation 
of  atoms.  But  I  see  no  reason  for  limiting  the  range  by 
anything  like  a  vibratory  movement;  that  is  too  complex. 
The  motion  may  be  at  first  free  and  uncontrolled,  and  the 
direction  one  and  unchanging.  We  might  suppose  all 
the  atoms  moving  in  one  direction,  and  we  should  then 
require  some  mode  of  bringing  them  together.  For  sim- 
plicity, I  shall  suppose  that  each  moves  in  a  direct  line, 
but  that  the  direction  of  each  is  not  the  same,  leaving  the 
cause  of  this.  And  now  let  us  try,  as  many  others  have 
done  before  us,  to  begin  a  world  out  of  these  conditions. 

It  would  be  easy  to  say  that  these  atoms  would  be 
attracted  by  each  other,  and  so  would  soon  rush  together, 
but  if  we  speak  in  that  way  we  must  put  gravitation  into 
the  particles  first,  and  that  we  have  not  done  yet.  Some 
one  will  say,  Can  you  suppose  matter  to  exist  without 
gravitation  ?  Yes,  I  can,  and  indeed  my  difficulty  has 
always  been  to  suppose  it  existing  with  gravitation,  which 
is  by  no  means  an  intellectual  necessity,  although  a 
valuable  property.  We  have  only  one  exceedingly  active 
atom  to  deal  with  ;  I  say  exceedingly,  because  it  must 
have  an  irrepressible  tendency  (or  desire)  to  act — one  that 
cannot  be  destroyed,  although  its  action  maybe  controlled 
or  put  a  stop  to  in  some  form.  We  can  imagine  a  body 
like  hydrogen,  very  active  and  little  inclined  to  combine, 
being  so  broken  in  its  spirits,  to  speak  in  metaphor,  and 
compressed  permanently,  that  it  becomes,  say,  like  oxygen, 
less  dispored  to  move,  but  with  more  tendency  to  combine 
than  before.  It  has  given  up  one  power  for  another.  It 
has  parted  with  activity  and  obtained  strength  and  power 
to  unite — power  of  attraction,  power  of  affinity.  We  can 
still  proceed,  and,  in  our  imagination,  picture  oxygen,  or 
nitrogen,  or  any  gas  still  more  compressed — whether  only 
mechanically  or  not  need  not  now  be  asked, — so  that  it 
shall  lose  all  power  to  move,  and  become  a  heavy  metal — 
gold  or  platinum.  To  compensate  for  the  mobility  of  its 
youth,  it  has  now  weight ;  it  feels  that  it  cannot  go,  but  it 
has  a  longing  to  go  :  the  tendency  is  irrepressible;  it  is 
the  original  force  out  of  which  all  its  properties  grow. 
According  to  our  ideas  of  the  conservation  of  force,  this  is 
quite  in  order.  The  loss  of  an  energy  must  show  itself  in 
some  form,  and  I  suppose  the  loss  of  the  primitive  stage 
of  activity  to  be  followed  by  the  primitive  stage  of  attrac- 
tion, gravitation,  exactly  as  the  loss  of  the  present  stage 
of  gaseous  activity  is  followed  by  attraction,  chemical. 

With  this  in  view,  let  these  atoms  interfere  with  the 
motion  of  each  other,  and  something  must  arise  out  of  this 
interruption.  The  first  result  may  be  heat,  but  heat  ig  not 
a  permanent  stage  of  a  body;  it  is  the  result  of  interrupted 
activity  or  of  work  done.  The  inalienable  tendency — the 
eternal  quality,  if  we'  may  so  call  it — remains  exactly  as 
before,  so  far  as  strength  is  concerned ;  but,  having  no 
outlet  as  before,  it  can  only  tend ;  that  is,  it  can  vibrate 
probably,  or  in  some  way  aspire — it  can  attract  or  repel. 
This  first  stage  of  activity  being  now  interrupted  perma- 
nently, an  office  must  be  had  for  the  power  which  does 
not  die,  and  this  we  find  in  gravitation.  It  is  analogous 
to  smaller  acts  that  occur  before  us. 

Gravitation  now  begins  among  these  interrupted  atoms, 
and  it  must  be  powerful  and  crushing.  In  the  struggle  of 
the  chaotic  crowd,  the  fates  of  particles  would  be  various. 
Some  would  in  the  centre  be  obliged  very  early  to  give  op 
the  battle,  and  might  soon  lie  down  as  gold  or  platinum, 
no  longer  caring  for  their  neighbours,  but  as  full  of  real 
life  as  ever,  shown  by  their  cosmic  relations,  their  gravi- 
tating powers.  We  can  have  any  amount  of  diversity  in 
this  respect  up  to  hydrogen,  which  still  retains  much  of  its 
primitive  activity,  but  little  weight— some,  perhaps,  like 
the  sether  of  space,  traversing  everywhere. 
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In  this,  we  suppose  that  a  certain  degree  of  uncontrolled 
activity  may  exist  without  gravitation.  What  is  the 
nature  of  the  control  ?  Is  it  merely  mechanical  pressure, 
or  why  does  a  substance  come  down  from  one  high  stage 
of  adivity  to  a  low  stage  ?  How  is  the  spring  broken  as 
one  may  say  ?  We  could  imagine  vibrations  when  motion 
is  interrupted,  and  indeed  wc  must ;  and  we  might  even 
seek  for  stages,  as  in  musical  notes  and  the  vibration  of 
chords,  but  this  mechanism  does  not  so  well  suit  our 
original  supposition,  although  it  is  one  that  must  some 
day  be  properly  followed  out.  The  original  supposition 
would  suit  more  a  colligation  of  atoms ;  first  two  put 
together,  then  three,  &c.  This  would  make  a  complete 
series  of  bodies,  and  we  should  have  the  various  forces  of 
Nature  given  out  according  to  the  repression  of  these 
atomic  activities.  Doubling  the  atom  might  render  the 
action  slower,  and  thus  we  keep  to  Graham's  diversity-of- 
speed  theory  pretty  clearly. 

(The  power  of  making  stages,  instead  of  infinite  grada- 
tions, is  a  great  one,  which  we  owe  to  Dalton.  Whether 
it  may  ever  be  used  to  account  for  species  is  worth 
enquiring.  At  first  one  supposes  that  it  is  useless  to  look 
to  atoms,  because  it  would  require  so  many  to  make  the 
difference,  for  example,  between  a  mammoth  and  an 
elephant.  But  germs  are  very  small,  and  it  may  be  that 
as  a  few  atoms  make  a  difference  in  organic  molecules,  so 
a  few  organic  molecules,  in  a  suitable  position  in  a  germ, 
may  cause  that  to  grow  up  a  tiger  which  would  otherwise 
have  grown  into  a  cat.) 

But  we  must  not  be  led  too  far  from  the  object,  which 
is  to  imagine  a  mode  of  obtaining  gravitation,  as  well  as 
diversity  of  atoms,  with  excessive  motion.  I  need  not 
attempt  to  proceed  further,  seeing  that  Grove's  "  Correla- 
tion of  Forces"  can  be  read.  He  begins  with  motion,  and 
expounds  with  great  beauty  many  laws,  not  including 
gravitation,  however.  I  fear  that  my  expositions  cannot 
be  so  well  proved,  but  it  is  sometimes  pleasant  to  wander 
among  the  spheres,  and  to  play  with  the  mighty  forces  of 
Nature  for  a  time.  I  do  not  remember  that  anyone  has 
looked  on  attraction  as  a  consequent  of  suspended  motion, 
or  attempted  to  look  on  gravitation  as  the  result  of 
diminished  atomic  action,  producing  in  this  way  many  so- 
called  elements,  but  it  is  difficult  to  remember  all 
one  reads.  I  am  also  unable  to  recollect  if  any- 
one has  separated  sufficiently  that  activity,  the  sup- 
pression of  which  produces  heat,  from  the  eternal  tendency 
to  motion— the  inherent  life  of  the  atom,  and  which  may 
possibly  exist  as  vibration  within  limited  space  in  chemical 
compounds. 

So  far  as  I  can  see  this  matter,  I  say  nothing  opposed  to 
any  theory  of  heat  and  force  now  established,  but,  in 
traversing  infinite  space  and  time  with  abundant  liberty, 
one  is  apt  to  take  the  wrong  road ;  fortunately  the  way 
back  is  easy,  since  little  depends  on  these  visions.  The 
illustration  and  prosecution  of  this  idea  may  bring  more 
solid  truth,  whilst  attempting  to  prove  the  speculation 
that  there  is  one  original  motion  as  well  as  one  original 
matter. 

Atom. 


RESEARCHES  ON  THE  ATOMIC  WEIGHT  OF 
THALLIUM.' 
By  WILLIAM  CROOKES,  F.R.S.,  &c. 

In  June,  1862,  and  in  February,  1863, 1  had  the  honour  to  by 
before  the  Royal  Society  communications  on  the  subject  of 
the  then  newly  discovered  metal,  thallium.  In  these  I  gave 
an  account  of  its  occurrence,  distribution,  and  the  method 
of  extraction  from  the  Ore,  together  with  its  physical 
characteristics  and  chemical  properties ;  also  I  discussed 
the  position  of  thallium  among  elementary  bodies,  and 
gave  a  series  of  analytical  notes. 

•  A  Paper  read  before  the  Royal  Society  June  io,  187J. 


In  the  pages  of  the  jfournal  of  the  Chemical  Society, 
for  April  1,  1864,  I  collated  all  the  information  then  ex- 
tant, both  from  my  own  researches  and  from  those  of 
others,  introducing  qualitative  descriptions  of  an  extended 
series  of  the  salts  of  the  metal.  I  propose  in  the  present 
paper  to  lay  before  the  Royal  Society  the  details  and 
results  of  experiments  which  have  engrossed  much  of  my 
spare  time  during  the  last  eight  years,  and  which  consist 
of  very  laborious  researches  on  the  atomic  weight  of 
thallium.  In  these  researches  I  owe  much  to  the  muni- 
ficence of  the  Royal  Society  for  having  placed  at  my 
disposal  a  large  sum  from  the  Government  Grant.  With- 
out this  supplement  to  my  own  resources  it  would  have 
been  difficult  for  me  to  have  carried  out  the  investigation 
with  such  completeness. 

Section  I.— On  the  Determination  op  Atomic 
Weights. 

In  determining  accurately  the  atomic  weight  of  a  metal 
that  stands  so  high  in  the  scale  as  thallium,  difficulties 
and  sources  of  error  which  are  comparatively  small  with 
etements  of  low  atomic  weight  are  magnified  to  serious 
proportions,  and  require  more  than  ordinary  care  for  their 
elimination.  When  so  large  a  proportion  of  the  compound 
under  analysis  or  synthesis  consists  of  the  body  itself 
whose  atomic  weight  is  the  one  unknown  quantity,  it  is 
evident  that  the  almost  unavoidable  errors  occasioned  by 
impurity  in  the  materials  employed,  the  losses  incident  to 
imperfect  manipulation,  or  the  inaccuracies  arising  during 
the  weighing  from  the  omission  of  the  corrections  required 
by  temperature,  pressure,  &c,  will  all  find  their  way  into 
the  number  which  is  finally  considered  to  represent  the 
atomic  weight  of  the  metal. 

Nearly  fourteen  years  ago,  on  taking  the  chair  of  the 
Chemical  Section  of  the  British  Association  at  Leeds,  the 
late  Sir  John  Herschel  called  attention  to  the  necessity 
which  there  then  was  for  the  introduction  of  greater 
accuracy  in  the  determination  of  atomic  weights.  Speak- 
ing of  the  numerical  relations  which  appear  to  exist 
between  certain  groups  of  elements,  he  considered  that 
all  these  speculations  took  for  granted  a  principle  with 
which  chemists  had  allowed  themselves  to  be  far  too 
easily  satisfied,  viz.,  that  all  the  atomic  numbers  are 
multiples  of  that  of  hydrogen.  "  Not  until  these  numbers," 
he  continue?,  "  are  determined  with  a  precision  approach- 
ing that  of  the  elements  of  the  planetary  orbits — a  pre- 
cision which  can  leave  no  possible  question  of  a  tenth  or 
a  hundredth  of  a  per  cent,  and  in  the  presence  of  which 
such  errors  as  are  at  present  regarded  tolerable  in  the 
atomic  numbers  of  even  the  best  determined  elements 
shall  be  considered  utterly  inadmissible — I  think  can  this 
question  be  settled  ;  and  when  such  gigantic  consequences 
— so  entire  a  system  of  nature — are  to  be  based  on  a 
principle,  nothing  short  of  such  evidence  ought,  I  think, 
to  be  held  conclusive,  however  seductive  the  theory  may 
appear.  I  do  not  think  such  precision  unattainable ;  and 
I  think  I  perceive  a  way  in  which  it  might  be  attained, 
but  one  that  would  involve  an  expenditure  of  time,  labour, 
and  money,  such  as  no  private  individual  could  bestow 
on  it."  Ueforc  this  remarkable  sentence  was  written, 
Professor  Stas  had  commenced  his  classical  researches 
on  the  atomic  weights  ;  and  in  1861  he  gave  to  the  world 
the  results  often  years'  experiments,  which  had  been  con- 
ducted with  a  care  and  perseverance  never  surpassed  in 
the  history  of  experimental  investigation.  These  re- 
searches of  Professor  Stas,  and  others  which  he  has  since 
made  public,  constitute  a  standard  of  excellence  which 
chemists  who  are  engaged  on  the  important  task  of  the 
determination  of  atomic  weights  should  strive  to  attain. 
They  are,  in  my  opinion,  the  mort  noteworthy  chemical 
memoirs  that  have  ever  been  written  :  not  only  have  they 
determined  in  the  most  definite  and  unassailable  manner 
atomic  weights  about  which  scarcely  any  two  chemists 
have  agreed  since  the  time  of  Bcrxelius,  but  they  have 
raised  the  standard  of  accuracy  in  all  chemical  laboratories, 
and  have  set  an  example  which,  if  followed,  cannot  fail  to 
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exert  an  important  influence  on  the  progress  of  chemical 
science. 

It  has  been  with  these  researches  before  me  that  I  have 
endeavoured  to  determine  in  a  manner  which  should 
approach  them  in  accuracy  the  atomic  weight  of  thallium. 

In  the  deteimination  of  an  atomic  weight  anal)  sis  is 
infetior  to  synthesis  ;  and  especially  is  this  the  cate  when 
tbe  number  sought  is  amongst  the  highest  known.  The 
method  followed  should  be  one  in  which  as  few  chemical 
elements  as  possible  are  employed,  so  as  to  reduce  to  a 
minimum  the  errors  arising  from  inaccuracy  in  the  deter- 
mination of  their  atomic  weights—  which  errors,  whilst 
they  might  on  the  one  hand  balance  each  other,  on  the 
other  might  accumulate  in  the  same  direction,  and  become 
a  total  error  of  exceeding  magnitude  in  the  atomic  weight 
of  the  metal  under  investigation.  The  method  adopted 
should  also  be  one  in  which  there  is  the  greatest  possible 
difference  of  weight  between  the  substance  taken  for  the 
starting-point  and  the  one  ultimately  obtained ;  for  the 
greater  the  amount  of  this  difference,  other  things  being 
equal,  the  less  likely  are  the  unavoidable  errors  incidental 
to  the  method,  and  which  may  be  looked  upon  as  constant, 
to  injuriously  affect  the  atomic  weight  obtained.  For 
these  reasons  processes  in  which  a  weighed  quantity  of 
the  metal  itself  is  taken  and  converted  into  one  of  its 
salts  seemed  likely  to  afford  the  best  results ;  and  this, 
accordingly,  is  the  principal  method  which  I  have 
adopted. 

Every  substance  employed  in  such  a  determination  is 
liable  to  introduce  errors  proportionate  to  its  own  want  cf 


employed,  the  transferences  from  one  vessel  to  another, 
and  the  weighings,  arc  reduced  to  o  minimum,  while 
several  precautions  have  been  introduced  into  the  opera- 
tions of  weighing  which  are  not  usually  adopted.  No 
correction  has  been  neglected  that  is  not  many  times  less 
than  the  probable  error  of  a  single  observation  ;  and,  at  I 
have  stated,  especially  has  attention  been  paid  to  such 
corrections  as  always  influence  in  one  direction,  as  in  that 
for  weight  of  air  displaced.  Errors,  sometimes  in  excess 
and  sometimes  in  defect,  tend  to  disappear  from  the  mean 
of  a  great  number  of  observations. 

1  have  for  the  foregoing  reasons  thought  it  necessary  to 
dwell  thuB  far  upon  the  care  I  have  bestowed  upon  my 
work.  In  the  succeeding  section  I  shall  describe  accu- 
rately the  apparatus  employed,  including  the  balance  and 
weights,  and  the  necessary  arrangements  for  weighing 
in  vacuo.  In  the  third  section  I  shall  enumerate  the 
chemicals  and  the  methods  of  preparing  them  and  pure 
thallium.  The  fourth  section  will  be  devoted  to  the 
process  determining  the  atomic  weight  and  the  weights  ob- 
tained. The  concluding  section  will  consist  of  a  calcula- 
tion and  discussion  of  results. 

Section  II.— Apparatus  employed. 

The  absolute  weight  of  any  substance  may  be  found  by 
calculation  from  its  apparent  weight  in  an  atmosphere 
balancing  30  inches  of  mercury,  and  from  its  apparent 
weight  under,  say,  25  inches  of  mercury  ;  but  the  errors  of 
observation,  more  especially  those  relating  to  the  main- 


taining of  a  partial  vacuum,  will  largely  affect  the  result, 
purity.  The  most  extraordinary  pains  have  therefore  been  Weighings  obtained  in  atmospheres  balancing  30  inches 
taken  to  secure  the  absolute  purity  both  of  the  thallium  0f  mercury  and  5  inches  of  mercury  retpectively  will  give 
employed  and  of  the  agents  used  to  act  upon  it.  The  a  more  accurate  result ;  but  the  best  weighings  whereby 
glass  and  other  apparatus  have  been  specially  constructed  tne  absolute  weight  of  a  substance  may  be  calculated  are 
lor  these  researches,  andjthe  balances  and  weights  have 
been  of  an  accuracy  never  before  surpassed  in  any  research. 
Wbilst'.nearly  every  other  branch  of  manipulative  chemistry 
has  advanced  to  an  accuracy  vieing  with  astronomical 
observation,  the  operation  of  weighing,  as  almost  univer- 
sally carried  out,  is  attended  with  gTave  imperfections. 
For  ordinary  analytical  work,  and  perhaps  even  for  more 
refined  and  accurate  researches,  the  errors  attending  the 
ordinary  process  of  weighing  are  unimportant ;  but  in 
determining  an  equivalent  so  high  as  that  of  thallium  no 
precaution  whatever,  which  can  either  reduce  an  error  to 
a  minimum  or  eliminate  it  altogether,  should  be  neglected. 
I  am  anxious  to  avoid  the  imputation  of  over-refinement 
in  this  research ;  but  considering  the  fallibility  of  human 
operations,  and  especially  those  of  so  complicated  a  nature 
as  I  am  about  to  describe,  I  have  considered  it  better  to 
err  on  the  side  of  too  great  than  of  too  little  precaution, 
both  in  the  purification  of  the  chemicals,  the  arrangement 
of  the  apparatus,  tbe  time  devoted  to  each  separate  deter- 
mination, the  removal  of  the  errors  incidental  to  the 
weighings,  and  the  subsequent  calculations.  These  latter 
have  been  especially  tedious,  as  the  numbers  have  gene- 
rally extended  to  too  many  places  of  figures  to  [allow  the 
use  of  logarithms;  each  calculation  has,  moreover,  been 
duplicated  by  different  persona. 

I  have  attempted  two  entirely  different  methods  of 
arriving  at  the  atomic  weight  of  thallium.  Had  the  results 
of  these  determinations  differed  materially,  I  should  have 
extended  the  research  to  other  methods;  but  as  they 
nearly  agree,  it  appeared  unnecessary  to  incur  so  great  .-in 
additional  expenditure  of  time  and  material  with  no 
reasonable  prospect  of  getting  any  but  confirmatory 
results. 

The  first  method,  and  that  which  I  shall  describe, 
consists  in  taking  a  known  quantity  of  metallic  thallium, 
dissolving  it  in  nitric  acid,  and  weighing  the  nitrate  of 
thallium  produced. 

The  second  method  consists  in  dissolving  known 
quantities  of  sulphate  of  thallium  in  water,  and  ascer- 
taining bow  much  nitrate  of  barium  is  necessary  to  pre- 
cipitate the  sulphuric  acid  as  sulphate  of  barium. 

In  the  prosecution  of  these  two  methods,  the  materials 


undoubtedly  one  in  air  at  ordinary  pressure  and  tempera- 
ture, and  one  in  a  highly  rarefied  atmospheie,— it  cannot 
be  said  in  vacuo,  owing  to  the  difficulty  of  working  under 
such  a  difference  of  pressure  between  the  atmosphere  of 
the  balance  and  that  surrounding  it. 

The  Balances. 

Two  balances  were  used.  That  which  I  shall  call  the 
air-balance  was  made  by  Messrs.  Keissler  and  Neu  ex- 
pressly for  this  work,  and  will  clearly  indicate  a  difference 
of  0  000 1  of  a  grain  when  loaded  with  1000  grains  in  each 
pan.*  It  is  always  kept  in  a  dry  room  of  tolerably  uni- 
form temperature,  away  from  draught,  artificial  heat,  or 
chemical  vapours,  and  was  (in  the  most  accurate  experi- 
ments) only  used  when  no  fire  had  been  in  the  room  for 
at  least  twelve  hours. 

The  second  balance,  which  I  shall  call  the  vacuum' 
balance,  is  almost  a  duplicate  of  the  first,  of  14-inch 
beam,  with  agate  knife-edges  and  planes,  made  byOertling. 
It  is  enclosed  in  a  cast-iron  case  connected  with  an  air- 
pump,  and  so  arranged  that  I  can  readily  weigh  any 
substance  in  air  of  any  desired  density,  the  rarefaction 
being  measured  by  a  barometer-gauge.  The  accompany 
ing  diagram  (Fig.  1)  shows  the  method  of  the  connections. 
The  upper  and  lower  portions  of  the  iron  case  are  con- 
nected by  flanges  and  bolts ;  while,  to  ensure  that  the 
joint  shall  be  air-tight,  there  is  cemented  to  each  flange  a 
band  of  thick  unvulcanised  india-rubber,  a  lead  wire  being 
laid  between  the  two  pieces  of  india-rubber.  By  this 
means,  and  by  causing  the  arm  by  which  the  riders  are 
adjusted  and  tbe  key  liberating  the  pans  and  beam  to 
work  in  a  double-packed  stuffing-box,  a  nearly  perfect 

*  M.  Sim  employed  four  balances.  One  of  ihtm  when  loaded  with 
rooo  grammes  turns  with  j-ioths  of  a  milligramme;  arothrr  whtn 
loaded  with  jcoo  or  6000  grammes  turns  with  1  milligramme,  and  with 
aoooor3©co  grammes  in  each  pan  turns  wiih  j-icths  or  4-ioths  of  a 
milliRT»mme  ;  the  third  balance  loaded  with  jco  grsrr.mes  turns  with 
2-loihs  of  a  milligramme  t  the  fourth  laden  1$  grammes  turn*  to  1.33rd 
cf  a  milligramme.   Reducing  these  w  eights  to  grain",  we  find  that— 

No.  1  loaded  with  15.43*  trains  ,urn»  wiln  o-|10r7  K'*'D- 
,.   a         .,         W  W  "<'M  .. 

„    2         „         46.^6  ..  ccc*o  „ 

„  3        ,,         7.-16  „  ooofo  „ 

»  4        »  J**  »  tuuC,l  » 
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vacuum  can  be  maintained.  The  openings  in  the  metal 
work,  through  which  observations  are  made,  are  fitted 
with  clear  stout  plate  glass  ;  that  to  the  left  of  the  centre 
of  the  case,  for  the  introduction  of  the  apparatus,  &c,  is 
closed  with  an  iron  door,  clamped  and  fitted  with  washers. 
The  apparatus,  when  attached  to  the  air-pump  and  ex- 
hausted to  25  inches  of  mercury,  seldom  allows  the 
column  of  mercury  to  sink  at  a  greater  rate  than  o-oi  inch 
in  an  hour.  A  plug  of  gold-leaf  is  inserted  in  the  tube, 
connecting  the  barometer-gauge  with  the  vacuum-chamber, 
in  order  to  absorb  any  mercury  vapour  that  might  other- 
wise be  carried  over. 

Even  with  moderate  rarefaction  the  iron  case  of  the 
balance  showed  at  first  a  certain  amount  of  porosity,  due  to 
the  "  kish"  or  graphite,  carbide,  and  silicide,  diffused  through 
the  metal  like  a  sponge.  Cast-brass,  and  even  drawn- 
brass,  tubes  exhibit  a  fimilar  porosity.   This  porosity  in 
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of  the  case  are  of  well-greased  leather,  while  the 
plates  in  the  other  parts  of  the  apparatus  are  cemented 
into  double  frames  with  red  lead. 

At  first  it  was  attempted  to  put  nearly  the  correct 
weight  into  the  pan,  and  then  make  the  final  adjustment 
by  means  of  the  rider.  It  waB,  however,  soon  found  that 
the  more  accurate  method  was  to  introduce  a  certain 
weight,  and  then  to  alter  the  pressure  of  the  air  until  the 
balance  shows  equilibrium.  Thus,  supposing  a  glass 
vessel  weighing  in  air  625-1200  grains  has  to  be  weighed 
in  vacuo,  calculation  estimates  the  probable  weight  (m 
nc no)  at  625*3700.  I  therefore  introduce  rather  less 
(625-3600)  than  this  weight,  and  exhaust  until  the  balance 
attains  equilibrium,  when  the  gauge  shows  an  atmospheric 
pressure  equal,  say,  to  3-75  inches  of  mercury.  When 
this  is  obtained  the  weight  is  slightly  increased  or  di- 
minished with  the  rider,  and  the  exhaustion  varied  until 


the  casing  of  the  balance  admits  of  easy  remedy,  by  paint- 
ing the  whole  surface  with  two  or  three  thin  coats  of 
white-lead  paint  mixed  with  boiled  linseed  oil  or  fine 
copal-oil  varnish,  allowing  each  coat  to  dry  before  the 
next  is  laid  on.  The  vessel  should  be  painted  when  it  is 
partially  exhausted ;  the  multitude  of  small  holes  then 
appearing  in  the  smooth  surface  of  the  paint  as  it  is 
forced  inwards  by  the  pressure  of  the  outer  air,  should  be 
covered  carefully  with  thin  coats  of  paint.  When  this 
effc-a  ceases,  a  final  thin  coat  should  be  given  and  allowed 
to  dry. 

The  iron  flanges  were  first  planed  true  with  theplaning- 
machine,  and  then  "fined  off"  by  Whitworth's  process 
of  scraping,  generally  employed  for  such  work  as  slides 
of  engines,  &c.  The  lead  wire  laid  between  the  flanges 
of  the  iron  case  in  india-rubber,  becoming  compressed 
when  the  bolts  are  tightened,  effectually  precludes  the 
entrance  of  air.   The  washers  of  the  iron  door  to  the  left 


a  fresh  equilibrium  is  established.  Two  weighings  at 
different  degrees  of  atmospheric  pressure,  varying  by  a 
considerable  interval,  give  data  upon  which  to  calculate 
with  great  accuracy  what  the  weight  would  be  in  a  perfect 
vacuum. 

With  a  rider  there  is  some  difficulty  in  estimating  the 
exact  point  at  which  it  rests,  and  it  is  necessary  to  note 
the  oscillations,  placing  the  rider  as  exactly  as  possible 
on  one  of  the  divisions  of  the  beam.  The  best  weighings, 
perhaps,  will  be  taken  when  the  arc  is  not  very  small. 

Temperature  has  an  effect  upon  the  air-balance,  render- 
ing it  less  sensitive  when  increasing.  This  is  perhaps 
due  to  the  varying  expansibility  of  the  arms  and  the 
knife-edges  upon  which  the  pans  are  hung,  or  the  superior 
and  inferior  parts  of  the  beam  may  expand  uneq-m'ly. 
The  two  arms  of  the  balance  at  times  expand  unequally; 
and  in  finding  the  true  value  of  the  weights  employed  in 
the  determination,  this  cause  of  error  is  eliminated  by 
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following  Gauss's  method  of  interchanges — the  constant 
trillion  of  the  forceps  against  the  weights  in  transferring 
them  from  one  pan  to  another  being  obviated  by  employ- 
ing hooks  of  thin  wire  attached  to  the  agate  plane,  upon 
which  the  suspension-wires  of  the  pans  could  be  hung. 
This  required  that  the  pans  should  not  differ  from  each 
other  by  a  quantity  greater  than  one-thousandth  of  a 
grain. 

In  heavy  weighing*  it  is  found  convenient  to  remove 
one  of  the  pans ;  but  as  the  case  is  one  of  determining 
a  weight  and  its  increase  after  certain  operations,  the 
removal  of  the  pan  does  not  affect  the  result,  provided  the 
weight  of  the  pan  is  accurately  ascertained,  and  this 
weight  allowed  for,  the  apparatus  weighed  appearing 
lighter  to  an  amount  equal  to  this  weight.  Always  when 
weighing  different  metals,  or  glass,  or  some  chemical 
against  metal,  it  is  necessary  to  correct  for  the  weight  of 
air  displaced,  reference  being  at  the  same  time  made  to 
the  temperature  and  air-pressure  *,  for  assuming  that  there 
are  to  be  weighed  7000  grains  of  bronze  against  7000 
grains  of  platinum,  there  will  arise  an  error  ol  nearly  o*6 
of  a  grain  unless  this  precaution  be  attended  to,  for  7000 
grains  of  bronze  displace  roughly  1  grain  of  air,  while 
7000  grains  of  platinum  displace  only  0-4  grain. 

At  each  weighing  at  diminished  air-pressure  care  must 
be  taken  to  allow  the  balance  to  remain  at  rest  for  at 
least  half  an  hour,  and  preferably  for  several  hours,  in 
order  to  allow  the  temperature  to  become  uniform  after 
the  alteration  caused  by  the  exhaustion.  The  weighings 
were  always  repeated  a  second  time  after  everything  had 
been  allowed  to  remain  at  rest  for  one  hour;  and  when 
the  final  weighing  was  made  the  case  had  been  unopened 
for  six  hours,  the  adjustment  being  made  by  slightly  alter- 
ing the  density  of  the  enclosed  air. 

One  of  the  greatest  difficulties  occurred  in  endeavouring 
to  illuminate  the  scale  and  pointer  of  the  balance  without 
heating  sufficiently  to  introduce  a  cause  of  error.  The 
concentrated  rays  of  a  lamp  were  found  to  be  unsuited  in 
several  ways.  The  use  of  a  small  vacuum-tube  suspended 
inside  the  iron  case  was  finally  decided  upon,  sufficient 
light  being  obtained  with  two  Grove's  cells  actuating  a 
small  induction-coil  placed  some  distance  from  the  appa- 
ratus, the  electricity  being  conveyed  by  fine  conducting, 
ing  wires  of  good  copper,  carefully  insulated.*  These 
wires  pass  into  the  case  through  grooves  filed  in  the 
flanges  and  well  protected  with  india-rubber  bands,  and 
in  no  way  interfere  with  the  obtaining  of  a  vacuum. 

To  prevent  parallax  the  scale  and  pointer  are  viewed 
through  a  small  telescope  having  a  vertical  wire  in  the 
focus  of  the  eye-piece.  The  observer  is  therefore  able  to 
be  situated  some  eight  or  ten  feet  from  the  balance  during 
accurate  observations,  thus  reducing  to  a  minimum  the 
disturbance  due  to  the  temperature  of  the  body.  It  is  in- 
expedient to  estimate  the  value  of  a  division  on  the  ivory 
scale  over  which  the  pointer  of  the  balance  travels,  as  its 
value  varies  with  the  length  of  arc  of  vibration,  with  the 
weight  in  the  pans,  and  slightly  with  the  temperature. 
It  is  also  evident  that  Gauss's  method  of  weighing  in 
alternate  pans  is  inapplicable  when  weighing  in  a  rare 
atmosphere,  owing  to  the  number  of  times  the  case  would 
have  to  be  opened,  and  the  consequent  liability  to  other 
sources  of  error.  Borda's  method,  as  described  by  Peclet 
in  his  "  Cours  de  Physique,"  gives  the  most  accurate 
results  with  the  least  expenditure  of  time.  The  weights 
are  placed  in  the  left-hand  pan,  and  the  object  to  be 
weighed  in  the  right.  At  the  last  three  consecutive  oscil- 
lations of  the  pointer  along  the  divided  scale  the  division 
reached  by  the  pointer  is  recorded,  and 

rt  -+  f  +  lb 


unnoticed,  and  to  record  only  the  next  three  consecutive 
oscillations,  while  the  first  can  be  employed  to  check  the 
result  if  required. 

Finally,  the  balance-case  contains  a  jar  of  pure  oil  of 
vitriol  exposing  a  large  surface,  and  another  of  caustic 
potash.  The  air  is  admitted  through  long  U-shaped 
tubes,  one  filled  with  chloride  of  calcium,  and  the  other 
with  platinised  asbestos. 

For  each  weighing  all  necessary  observations  of  the 
barometer  and  thermometer  were  made,  as  will  be  found 
noted  in  the  fourth  and  fifth  sections  of  this  memoir. 
(To  be  continued). 
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the  reading  of  the  scale  when  the  balance  attains  equili- 
brium.   It  is  better  to  allow  the  first  oscillation  to  occur 


•  At  high  rarcfatfions  this  method  of  illumination  fails,  owing  to 
the  induced  current  passing  between  the  wires  outside  the  vacuum 


In  the  course  of  some  experiments  upon  the  effects  of 
heat  in  modifying  the  fluorescent  spectra  of  uranium  salts, 
the  following  action  was  observed. 

A  little  ammonio-uranic  oxychloride,  somewhat  moist 
and  having  a  little  adherent  hydrochloric  acid,  was  heated 
in  a  test-tube  in  the  flame  of  a  spirit-lamp  until  it  fused 
and  gave  off  a  little  vapour.  This  treatment  being  re- 
peated, a  portion  of  the  material  became  solid  and  opaque 
even  while  the  rest  was  fused,  and  on  cooling  was  found 
to  fluoresce  brightly  with  a  continuous  spectrum. 

Some  time  after,  on  heating  a  neutral  solution  of  uranic 
acetate  to  iooc  C,  a  precipitate  formed,  which  on  drain- 
ing and  drying  showed  by  fluorescence  a  continuous  spec- 
trum crossed  by  bright  lines.  By  a  slight  washing  a 
portion  of  this  was  obtained  yielding  a  continuous  spec- 
trum only. 

Again,  while  drying  some  sodio-uranic  sulphate  at 
150°  C.  a  portion  placed  suddenly  in  the  oven  in  a  moist 
state  was  found  to  yield  a  continuous  spectrum  by  fluor- 
escence  like  the  others. 

These  experiments,  however,  yielded  such  small  quanti- 
ties and  were  so  uncertain  of  repetition,  that  the  obvious 
plan  of  analysing  the  bodies  to  determine  their  nature 
could  not  be  well  applied. 

A  little  reflection  suggested  that  the  body  present  in  all 
these  cases  might  be  a  basic  salt,  as  the  uranic  hydrates 
were  excluded  by  the  fact  that  they  were  without  fluor- 
escence. 

I  therefore  attempted  to  make  some  basic  sulphate,  in 
the  manner  described  by  Prof.  J.  M.  Ordway,  i.e.  by 
treating  the  normal  sulphate  in  solution  and  cold  with 
excess  of  barium  carbonate.  (Am.  Journal,  1858,  vol. 
xxvi.,  p.  208). 

In  the  first  attempt,  however,  to  add  an  excess  of 
barium  carbonate  to  the  uranic  sulphate,  all  the  uranium 
was  precipitated.  On  the  chance  of  repairing  this  misfor- 
tune some  sulphuric  acid  was  cautiously  added,  until  a 
yellow  colour  appeared  in  th?  solution  above  the  precipi- 
tate, and  this  solution  was  then  concentrated  on  the 
water-bath,  f 

It  refused  to  crystallise,  but  finally  dried  to  an  amor- 
phous solid  of  a  rich  yellow  colour,  perfectly  soluble  and 
fluorescing  with  a  continuous  spectrum.  On  determining 
the  sulphuric  acid  in  this,  it  was  found  to  correspond 
with  what  calculation  called  for  in  a  salt  having  the  for- 
mula 3(U,03)SOj  +  Aq. 

Reflection  upon  this  result  suggested  that  the  basic 
salts  might  be  made  not  only  by  removing  part  of  the 
acid  from  the  normal  ones,  as  in  the  method  followed  by 
Ordway,  but)  also  (as  in  the  above  case)  by  direct  action 
of  the  acid  upon  the  fresh  and  moist  uranic  hydrate,  for  it 
*  Communicated  by  the  Author. 


The  barium  carbonate  here  u*ed  wis  freshly  prepared  and  moist. 
Some  01  the  same  quantity  afterwards  dried  refused  to  rea«  »uh  the 
uranic  sulphate. 
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was  evident  that  the  substance  here  concerned  was  none 
other  than  this. 

To  follow  out  this  idea,  I  therefore  prepared  some  hy- 
drated  uranates  of  potassium,  sodium,  and  ammonium  by 
adding  the  bases  or  their  carbonates  to  solutions  of  uranic 
nitrate. 

To  different  portions  of  each  of  these  uranates,  I  then 
added  sulphuric,  nitric,  hydrochloric,  and  acetic  acids,  in 
all  cases  stopping  short  of  saturation,  or  after  saturation 
adding  more  of  the  uranates  until  a  portion  remained  un- 
dissolved. 

In  this  way  series  of  compounds  were  formed,  all  of 
which  on  evaporation  to  dryness  yielded  continuous 
spectra  by  fluorescence,  though  in  some  cases  this  was 
combined  with  a  banded  spectrum.  The  brightness  of 
this  action,  however,  varied  greatly  in  the  different  salts 
in  accordance  with  the  variation  in  the  second  base  as 
well  as  with  the  acid.  Thus  the  salt  formed  by  dissolving 
the  ammonium  uranate  in  hydrochloric  acid  had  a  very 
rich  fluorescence  (like  that  of  the  material  first  obtained 
by  fusing  the  ammonio-uranic  oxychloride),  while  the 
substance  yielded  by  solution  of  the  sodium  uranate  in 
the  same  acid  showed  a  very  faint  fluorescence,  resemb- 
ling in  this  respect  a  specimen  of  basic  uranic  oxychlo- 
ride prepared  by  Ordway's  method.  Remember  that  an 
ammonio-uranic  oxychloride  forms  with  great  ease,  while 
a  corresponding  sodium  salt  has  resisted  repeated  attempts 
at  its  formation,  we  would  be  naturally  led  to  conclude 
that  we  here  had  to  do  with  a  basic  double  salt  in  the 
case  of  the  ammonium  compound,  and  a  simple  oxy- 
chloride of  uranium  mixed  with  chloride  of  sodium  in  the 
case  of  the  other. 

When  the  solutions  of  various  uranates  in  acidsas  above 
described  are  heated,  they  throw  down  copious  precipi- 
tates, which  also  yield  a  continuous  spectrum.  These 
precipitates  were  drained  on  a  filter  without  washing,  as 
they  are  soluble  in  water. 

A  series  of  analyses  was  then  made  of  the  solutions  as 
first  prepared  of  the  precipitates  thrown  down  by  heating 
to  100s  C.  and  of  the  filtrate  from  this  last. 

Although  the  figures  so  obtained  were  in  some  cases 
to  be  considered  only  as  approximations  (the  substances 
operated  upon  being  more  or  less  mixed),  yet  they  pointed 
clearly  to  the  following  conclusions : — 

1st.  That  the  precipitates  obtained  by  boiling  the 
basic  solutions  were  basic  salts  having  such  a  formula  as 
jtUiO^.SOj+RO.SOj+Aq. 

Thus  in  the  case  of  the  ammonia  salt  we  should 
have  3(Ua03),S03  +  NH40,S0346HO.  or  developing  into 
a  percentage  form  and  comparing  with  the  results  of 


Calculated. 
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6HO      =  91 
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that  we  have  in  this  a  valuable  means  for  discriminating 
between  a  basic  salt  and  a  precipitate  of  uranic  hydrate. 

Thus,  it  is  generally  staled,  that,  if  the  neutral  solution 
of  uranic  acetate  is  heated,  the  precipitate  thrown  down 
is  uranic  hydrate.  Such,  however,  as  appears  from  the 
second  experiment  narrated  at  the  outset,  is  not  always 
the  case,  and  in  any  instance  the  spectroscope  will  ena- 
ble us  to  decide  by  a  simple  observation  as  to  the  nature 
of  the  substance  in  this  respect. 

Yet  again,  this  enables  us  to  confirm  and  localise  an 
observation  of  Becquercl's,  which  might  otherwise  seem 
less  satisfactory. 

Thus,  in  the  AnnaUs  dc  Chim.  et  Phys.,  1872,  vol.  xxvii., 
p.  546,  he  refers  to  a  salt  obtained  as  a  precipitate  on 
allowing  a  solution  of  impure  uranic  nitrate  to  cool.  He 
names  this  "  an  ammoniacal  subsulphate  of  uranium," 
and  gives  as  the  result  of  two  analyses  the  following  :— 
U303  «  4  (47  6 

SO.    =2        I  or  reducing  this  into  ]  23  8 
NH3  =  1 
Water  =  20  p.  c. 

This  composition,  allowing  for  its  evident  want  of  pre- 
cision, is  not  unlike  that  of  the  solution  first  obtained  by 
dissolving  the  uranate  of  ammonia  in  a  minimum  quantity 
of  sulphuric  acid. 

The  peculiar  fluorescence  noticed  by  Becquerel  is  then 
probably  due  to  the  presence  of  the  basic  salt — 

3(Ui03),SO,  +  NH4O.S03+6HO 
in  the  more  or  less  mixed  material  which  he  examined. 

He  also  states  that  he  obtained  accidentally  analogous 
deposits  in  the  preparation  of  some  double  sulphates,  but 
he  did  not  analyse  them  or  follow  up  the  subject  further. 

The  subject  of  the  actual  condition  of  the  solution  first 
formed,  and  its  relations  to  the  neutral  and  basic  salt,  is 
now  under  investigation,  and  gives  promise  of  interesting 
results. 

All  these  solutions  show  banded  spectra  of  fluorescence 
and  absorption,  which  suggests  the  idea  that  they  are 
rather  mixtures  than  compounds,  as  has  been  before 
shown  in  the  case  of  other  double  salts. 

From  the  above  observations  generally,  we  see  that 
basic  salts  of  uranium  are  found  under  a  great  variety  of 
conditions,  some  of  which  would  be  hardly  regarded  as 
favourable  for  such  a  development. 


This  show*  us  quite  as  satisfactory  an  agreement  as  we 
ought  to  expect  when  we  remember  that  the  substance 
was  simply  drained  on  the  filter  with  the  Bunsen  pump 
without  washing. 

2nd.  That  the  solution  first  formedjeorresponded  very 
nearly  with  the  above  salt  united  with  one  molecule  of 
the  normal  or  neutral  double  sulphate. 

3rd.  That  the  filtrate  from  the  precipitate  consisted  of 
the  normal  double  salt  holding  a  slight  excess  of  base  in 
solution. 

4th.  That  the  freshly  prepared  uranic  hydrate  or  uranate 
is  in  a  sufficiently  active  state  to  combine  with  acids  in  a 
higher  proportion  than  that  of  the  neutral  salt,  or,  if  not 
so  combining,  at  all  events  to  dissolve  in  the  solution  of 
the  normal  salt. 

5th.  That  all  the  basic  salts  of  uranium  are  distin- 
guish by  fluorescing  with  a  continuous  spectrum,  and 
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The  subject  of  this  Lecture  was  Latent  Heat,  and  Heat 
in  its  relation  to  the  Solid,  Liquid,  and  Gaseous  states  of 

Matter." 

The  results  obtained  in  determining  specific  heat  by  the 
method  of  mixture,  and  referred  to  water  as  a  standard, 
taking  equal  weight,  were  first  glanced  at,  and  one  especial 
point  noted. t  Taking  into  consideration  what  chemists 
call  the  combining  weight  of  the  elements,  and  considering 
all  matter  to  be  made  up  of  atoms,  let  us  conceive  that 
these  atoms  have  different  weights,  and  that  the  combining 
weight  of  the  elements  are  nothing  more  nor  less  than  the 
weights  of  the  atoms;  then  we  find  this  remarkable 
circumstance  that  the  product  of  the  specific  heat  into 
the  combining  weight  presents  so  great  an  equality  for  all 
the  elements— whether  solid,  liquid,  or  gaseous — that  it 
approaches  to  identity.  As  the  result  of  that  supposed 
identity,  granting  that  the  non-identity  is  due  to  imperfect 
experiments,  or  to  the  possibility  of  one  and  the  same 

*  Abstract  of  the  fourth  of  a  court  col  Lectures  to  Working  Men,  de- 
livered in  the  South  Kensington  Matcumon  Monday,  the  Sin  ult. 

tin  the  case  of  gates,  however,  two  units  of  comparison  are  used, 
H  and  air.   H  is  perhaps  the  most  scientific,  air  the  most  useful  for 
experimental  purposes,  because  it  is  »o  universal  in  ita  distribution. 
I  The  comparison  between  the  results  obtained  by  taking  H  and  air  is 
easy  to  perform,  if  one  determines  the  specific  beat  of  the  gas  H,  and 
I  be  mixture  of  cases,  air. 
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element  occurring  in  different  forms,  as  in  C,  P,  and  S, 
we  are  at  liberty  to  assume  the  following  as  a  most 
elementary  fact,  that  to  heat  an  atom  of  any  substance,  the 
same  number  of  degrees  requires  the  same  quantity  of  heat. 
Thus  you  see  that  a  substance  like  H,  which  has  the 
lowest  of  all  atomic  weights,  requires  for  a  given  weight 
the  greatest  quantity  of  heat  to  raise  it  through  the  same 
range  of  degrees.  So,  looking  over  the  list,  we  find  that 
those  bodies  with  the  highest  atomic  weight  have  the 
lowest  specific  heat,  in  such  a  manner  that,  when  the  two 
are  multiplied  together,  the  product  is  a  constant.  Hence, 
if  we  determine  the  atomic  weight  of  an  element,  we 
determine  thereby  its  specific  heat,  assuming  this  law  to 
hold  good. 

Recurring  to  the  illustration  of  filling  a  body  with  heat, 
to  the  filling  of  a  vessel  with  water,  imagine  a  cylinder  of 
a  certain  capacity  with  two  side  cisterns  of  any  capacity 
leading  out  from  it,  the  one  above  the  other;  and  if  we  ' 
pour  water  into  such  a  compound  vessel,  the  vessel  will  j 
be  filled  till  it  gets  up  to  the  mouth  of  the  first  cistern,  I 
then  all  the  water  poured  in  will  go  to  fitl  this,  and  until 
that  is  done  no  further  rise  in  the  level  of  the  water  will 
take  place  ;  and  so  on  till  the  mouth  of  the  second  cistern 
is  reached,  and  when  that  is  filled,  the  rise  will  go  on  as 
before.  The  mouths  of  these  two  cisterns  find  their 
analogy  in  matter  at  the  melting- and  at  the  boiling-point. 
When  heat  is  applied  to  a  solid,  it  gets  warmer  until  it 
begins  to  melt.  As  long  as  any  of  the  solid  remains 
unmelted,  the  heat  which  is  continually  being  poured  into 
it  melts,  but  does  not  heat  it.  It  does  not  become  sensible 
heat,  but  it  changes  the  state  of  the  solid,  and  becomes 
latent  heat,  which  is  not  apparent  to  the  thermometer. 
Thus,  if  we  take  a  mixture  of  ice  and  water,  and  warm 
(put  heat  into  it),  as  long  as  there  is  ice  present  the 
temperature  remains  the  same.  Hence,  the  temperature 
of  melting  ice  is  taken  as  a  fixed  temperature,  because  we 
have  a  large  margin  or  equality  of  temperature.  The 
heat  which  goes  into  the  ice  without  warming  it  is  called 
•'  heat  of  liquefaction."  Again,  the  liquid  so  obtained,  or 
another  on  receiving  heat,  becomes  warmer  until  the 
liquid  boils.  As  long  as  any  liquid  remains,  the  heat 
which  enters  it  does  not  become  sensible,  but  changes  the 
state  of  the  liquid,  and  is  sometimes  said  to  be  latent  in 
the  vapour.  Such  heat  is  heat  of  vaporisation.  The 
heat  of  liquefaction  is  given  out  or  withdrawn  when  the 
liquid  freezes;  the  heat  of  vaporisation  is  given  out 
when  the  vapour  condenses. 

Consider  first  the  latent  heat  of  steam,  then  of  water. 
The  latent  heat  of  steam  can  be  determined  in  the  follow- 
ing simple  way.  Take,  say,  100  grros,  of  ice-cold  water 
and  pass  steam  into  it  until  the  water  is  at  100*  C.  In 
doing  so  10,000  heat-units  will  be  employeJ  (100  times 
too)  and  the  steam  being  at  100°  as  it  passed  out  of  the  boiler 
will  not  have  lost  any  temperature  because  it  will  be  con- 
verted into  water,  but  it  will  have  lost  a  certain  number 
of  units  of  heat  to  raise  the  100  grms.  of  water  from  zero 
to  100"  C.  Then  find  the  increase  in  weight  due  to  the 
condensation  of  the  steam,  that  steam  having  the  same 
temperature  as  boiling  water,  but  having  given  up  its  latent 
heat,  which  has  been  sufficient  to  raise  100  grms.  of  ice- 
cold  water  to  100°  C.  This  increase  shows  the  quantity  of 
steam  that  condensed  and  did  this  amount  of  work, 
heating  this  quantity  of  water  to  these  degrees.  Dividing 
the  number  of  heat-units  employed  (10,000)  by  the  quan- 
tity of  condensed  steam  gives  the  number  536,  being  the 
grms.  of  water  which  can  be  raised  1*  C.  by  the  condensa- 
tion unaccompanied  by  cooling  of  1  grm.  of  steam. 

In  a  similar  way  the  latent  heat  of  water  is  obtained. 
Take  first  200  grms,  of  ice-cold  water  and  pour  upon  it 
200  grms.  of  boiling  water ;  of  course  there  will  be  400 
grms.  of  water  and  the  temperature  will  be  50s.  Next  take 
200  grms.  of  ice,  not  cooler  or  warmer  than  the  ice-cold 
water,  just  melting  in  fact,  and  pour  200  grms.  of  boiling 
water  upon  it,  then  the  temperature  produced  is  not  50%  but 
something  less,  because  a  considerable  number  of  the 
heat  of  the  water  will  be  used  in  melting  the  ice  and  not  in 


warming  it.  In  this  way  by  pouring  200  grms.  of  boiling 
water  upon  200  grms.  of  ice  a  temperature  of,  say  u'Cwill 
be  obtained  when  the  ice  is  melted.  Thus  200  grms.  of 
boiling  water  in  falling  to  12*  have  given  up  88  times  200, 
or  17,600  heat-units.  These  heat  units  have  melted  200 
grms.  of  ice,  and  raised  the  molten  ice  to  120.  In  the 
latter  operation  12  times  200,  or  2400,  heat  units  have 
been  employed  ;  there  remains,  therefore,  17,600-2400, 
or  15,20a  heat-units  which  have  been  expended  in  merely 
melting  200  grms.  of  ice.  Therefore,  to  melt  1  grm.  of 
ice,  76  units  of  heat  arc  necessary.  Accurately  measured 
the  latent  heat  of  water  is  79  25.  The  latent  heats  of 
different  vapours  and  liquids  are  determined  by  modifica- 
tions of  these  experiments  not  convenient  to  enter  into 
now. 

Closely  connected  with  the  determination  of  the  latent 
heat  of  bodies,  i.e.  of  liquids  and  gases,  is  the  relation 
between  the  three  forms  of  matter — solid,  liquid,  and 
gaseous— and  the  heat  which  either  determines  the 
change  from  the  one  state  to  the  other,  or  which  accom- 
panies the  change.  The  relation  between  heat,  and  the 
solid,  liquid,  and  gaseous  states  of  matter  may  be  ex- 
pressed by  the  following  scheme  :— 

Heat  absorbed. 
+-  +- 

L!quid.  Gaj. 
-+  -+ 
Heat  liberated. 


Which  represents  the  following  facts.  (1)  By  giving 
heat  to  a  Bolid  you  may  fuse  or  melt  it,  thus  converting 
it  into  a  liquid — as  when  lead  is  put  in  the  fire,  it  melts. 

(2)  By  giving  heat  to  a  liquid  you  may  vaporise  it,  as  by 
putting  a  kettle  of  water  on  the  fire,  the  water  evoporates. 

(3)  By  taking  heat  from  a  vapour  or  gas  you  may  liquefy 
it,  as  a  cold  plate  gets  hot  and  wet  when  placed  in  the 
steam  from  the  kettle.  (4)  By  taking  heat  from  a  liquid 
you  may  solidify  or  freeze  it,  as  water  exposed  to  cold  air 
freezes.    Again,  the  above  scheme  expresses  the  four 
analogous  facts.     (5)  When  a  solid  liquefies,  it  absorbs 
heat,  as  when  salt  or  saltpetre  is  put  into  water,  the 
mixture  is  cold  or  in  the  act  of  absorbing  heat.  (6) 
When  a  liquid  vaporises  it  absorbs  heat,  as  water  or  ether 
on  the  hand  makes  it  feel  cold  ;  it  evaporates  and  absorbs 
heat.    (7)  When  a  vapour  or  gas  condenses  or  liquefies, 
it  evolves  heat,  as  when  a  gas  very  soluble  in  water  is 
passed  into  water,  the  water  becomes  hot.   (8)  When  a 
liquid  freezes  or  solidifies,  it  evolves  heat,  as  a  super-satu- 
rated solution  of  a  salt  on  solidifying  gives  out  heat. 
Various  illustrative  experiments  were  given  here:  one  may 
suffice.   A  most  striking  example  of  the  absorption  of 
heat  when  a  liquid  passes  into  the  gaseous  state  is  pre- 
sented by  the  liquid  carbonic  acid.    The  cold  thus  pro- 
duced (the  heat  thus  absorbed)  by  the  vapour  of  the 
liquid  is  so  great  as. to  deprive  the  remainder  of  the  liquid 
of  so  much  heat  that  it  become  solid.   A  frozen  residue 
can  thus  be  obtained  which  is  solid  carbonic  acid.  By 
putting  this  in  any  gealable  liquid  such  as  ether,  it  will  be 
cooled,  not  frozen,  and  any  substance  in  contact  with  the 
pasty  mass — mixture  of  ether  and  carbonic  acid — is  frozen. 
Hg  was  frozen  by  this  means,  and  the  frozen  Hg,  plunged 
into  ice-cold  water,  froze  tbe  water,  while  the  Hg  itself 
melted. 

By  converting  solids  into  liquids  also,  we  get  a  con- 
siderable amount  of  cold,  i.e.,  they  absorb  a  great 
quantity  of  heat.  Supposing  we  take  a  mass  of  salt  and 
bring  it  in  contact  with  the  ice  ;  there  is  a  tendency  for  the 
salt  to  dissolve  in  water,  and  water  will  be  formed  by  dint 
of  the  tendency  of  the  salt  to  dissolve  in  water,  tbe  ice 
will  melt  to  dissolve  in  the  salt,  and  tbe  salt  will  melt  in 
the  dissolving  ice ;  therefore,  heat  is  absorbed.  When 
you  scatter  silt  upon  ice  or  snow,  it  melts,  though  it  is 
not  warmed,  but,  on  the  contrary,  cooler  to  the  hand  than 
the  snow  itself.  You  force  these  two  solids  to  take  the 
liquid  form,  and  heat  is  absorbed  from  any  substance  in 
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Limits  of  Accuracy  Attainable  in  Ordinary  Weighing.    { c"0M0lactAyt9.%**' 

A  large  platinum  dish  for  water  analysis  weighs  75  grms* 

The  weights  are  of  brass. 
The  specific  gravity  of  platinum  is  21*5. 

„  „         brass  is  7-0  (average). 

Consequently  the  bulk  of  air  displaced  by  the  brass  is 
three  times  that  displaced  by  the  platinum ;  but  as  this 
air  is  displaced  when  the  dish  is  weighed  with  its  water 
residue,  as  well  as  when  empty,  it  is  manifest  that  it 
would  not  aficft  the  results  provided  its  weight,  and  con- 
sequently its  temperature  and  pressure,  remained  the 


contact  with  these.     That  is  the  theory  of  freezing 
mixtures. 

Again,  all  liquids  endeavonr  to  vaporise.  When  a 
liquor  rises  in  vapour,  it  has  to  displace  the  air  which 
presses  on  it.  If  the  air  be  removed,  the  vapour  rises 
more  freely,  and  consequently  the  liquid  and  bodies 
touching  it  lose  heat  more  quickly.  Accordingly  water 
can  be  fro2en  by  quickly  removing  the  vapour  which 
arises  from  it,  and  this  may  be  done  by  the  air-pump,  or 
by  freezing  the  vapour.  Take  a  sealed  tube  containing 
nothing  but  water,  and  the  vapour  of  water,  obtained  by 
sealing,  when  boiling,  and  remove  the  vapour  of  water  by 
cooling  the  lube.  You  can  withdraw  the  heat  from 
the  vapour  of  water  by  a  freezing  mixture,  and  then 
as  ice  it  will  not  occupy  the  same  space  as  vapour 
of  water,  and  no  longer  press  with  the  same  force. 
More  vapour  will  rise  from  the  water,  but  only  to 
be  condensed  in  the  bulb  by  giving  up  its  heat  to 
the  mixture  of  ice  and  salt,  It  will,  therefore,  con- 
tinuously evaporate,  and  the  result  is  it  passes  from  the 
liquid  to  the  gaseouB  state.  That  vapour  of  water  as  it 
rises  carries  the  heat  with  it  as  vapour,  to  give  it  up  to 
the  freezing  mixture,  to  melt  that  freezing  mixture,  and 
the  water  which  gives  up  the  heat  ultimately  freezes. 
This  is  the  principle  of  the  cryophorus  or  frost-bearer, 
but  it  might  justly  be  called  pyrophorus  or  heat-bearer, 
because  really  it  is  heat  which  travels. 

When  liquids  are  exposed  to  the  air,  three  main  forces 
aft  upon  them.  (1)  The  liquid  strives  to  become  a 
vapour,  and  to  penetrate  the  air.  (2)  The  pressure  of  the 
air  restrains  such  a  rise.  (3)  The  force  which  assists  the 
pressure  of  the  air,  or  which  afts  against  the  diffusive 
tendency,  viz.,  cohesion.  If  we  diminish  the  latter  force 
by  so  applying  heat  that  the  water  swells,  and  its  particles 
get  further  apart,  we  assist  the  evaporation.  If  we  keep 
pouring  heat  into  the  liquid,  so  that  the  cohesion  is  kept 
continually  below  a  certain  amount,  the  liquid  is  rapidly 
converted  into  a  vapour,  the  water  boils.  Or  if  we  keep 
the  temperature  constant,  and  diminish  the  pressure,  some 
liquids  may  be  made  to  boil.  At  a  given  pressure  different 
liquids  boil  at  different  temperatures,  or  have  different 
"boiling-points." 

The  tendency  which  liquids  have  to  pass  into  the  va- 
porous state  is  called  vapour  tension,  and  it  is  measured 
by  the  effeft  which  the  liquids  have  in  depressing  the  H 
in  the  barometer.  Three  liquids,  viz.,  water,  alcohol,  an 
ether,  are  introduced  into  three  similar  tubes  full  of  Hgto 
about  30  ins.,  and  it  is  seen  from  the  amount  of  depression 
that  the  vapour  tension  of  ether  at  the  same  temperature  is 
greater  than  that  of  alcohol,  and  that  of  alcohol  greater 
than  that  of  water  and  the  tension  of  water  greater  than 
0  (nothing)  or  ordinary  barometer. 


same.  Now  the  evaporation  of  a  litre  of  water  on  the 
water-bath  takes  a  day  or  a  day  and  a  half,  and  it  will  be 
granted  that  the  pressure  may  fall  i  an  inch  in  that  period 
and  the  temperature  rise  hay  11°  C. 

Now  1  c.c.  of  water  weighs  1  grm. ;  therefore  1  c.c.  of 
brass  weighs  7  grms.  (sn.  gr.  -  7-0) ;  therefore  the 
75  grms.  of  brass  have  a  bulk  of  10*7  c.c. 
So  the  bulk  of  air  displaced  by  the  weights  is  10*7  c.c, 
one-third  of  this  being  compensated  for  by  the  volume 
displaced  by  the  platinum;  consequently  the  remaining 
two-thirds  only  are  to  be  considered  10-7  x  |  =  y»3  c.c. 
Now  1  litre  of  air  weighs  1 '293187  grms. ;    I  at  o*  C.  & 
consequently  7' 13  c.c.  weigh  0  00922  grm ;  j  760  m.m. 
If  the  barometric  pressure  fall  J  inch  =  12-5  m.m.,  this  is 

J  of  the  whole  pressure  ~  t\.  Now  the  7*13  c.c.  of 
760 

air  weigh  0*00922  grm.,  and  by  this  diminution  of  pressure 
will  weigh  0-00922  x  ,S  =  o*oooi5  grm.  less.  Therefore  the 
weig'hts  being  buoyed  up  by  0-00015  grm.  less,  the  dish 
will  apparently  weigh  ij-tenths  of  a  milligramme  more 
than  before. 

Also,  if  the  temperature  rise  from  o"  C.  to  n9  C.  (which 
would  often  happen  in  winter),  the  7*13  c.c.  will  expand 
of  its  bulk,  and  its  weight  will  be  decreased 
26  :  25  =  ,'g  part. 

Now  0*00922  X  ,*»  =  0*00035  f?m-'  and  the  dish  will  ap- 
parently weigh  more  by  this  amount. 

So  by  these  unprovided  for  circumstances  the  weighing 
varies  two  or  three  tenths  of  a  milligramme  ;  therefore, 
I  ask,  what  is  the  use  of  getting  within  }  a  milligramme  ? 
It  is  needless  to  remark  that  no  chemist  would  think  it 
necessary  to  apply  these  correftions  in  ordinary  analyses. 
The  aqueous  vapour,  and  consequently  the  amount  of 
hygroscopic  moisture,  would  probably  also  exert  an  appre- 
ciable influi 
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It  seems  to  me  that  the  remarks  made  by  Fresenius,  in 
his  "Manual  of  Quantitative  Analysis"  (sixth  English 
edition),  relative  to  weighing,  arc  liable  to  mislead.  In 
page  1S  he  says—"  Where  absolutely  accurate  results  are 
requited.  .  .  the  weight  of  the  corresponding  volume  of  air 
mut,t  be  added  respectively  to  that  of  the  substance  and  of 
the  weights,  making  thus  the  process  equivalent  to  weighing 
in  vaftio."  Again,  in  page  17,—"  A  few  minutes  will 
generally  suffice  to  ascertain  the  weight  of  a  substance  to 
within  of  a  milligramme."  He  thus  makes  weighing 
to  this  degree  a  general  rule,  whereas  the  correction  for 

■  his  requited  only  in  absolutely  accurate  results. 
Now  it  occurred  to  me  that  bona  fide  weighings  to  j^th 
a  milligramme  would  probably  necessitate  this  correc- 

ficn.  and  I  therefore  made  the  following  calculation, 

which  seems  to  apply  to  many  cases  of  quantitative 

analysis :— 


PROCEEDINGS  OF  SOCIETIES. 

NEWCASTLE-UPON-TYNE  CHEMICAL  SOCIETY. 
General  Meethtg,  October  30th,  1873. 

Dr.  LCNGr,  President,  in  the  Chair. 

The  Secretary  read  the  Committee's  repott  and  Trea- 
surer's statement : — 

The  President  then  delivered  )his  address,  in  the  course 
of  which  he  made  the  following  remarks  :— 

Gentlemen, — My  first  duty,  on  welcoming  you  at  the 
commencement  of  a  new  session,  is  to  thank  you  for 
again  conferring  upon  me  the  distinguished  honour  of  pre- 
siding over  your  meetings  during  the  ensuing  winter. 

Some  of  you  no  doubt  have,  like  myself,  paid  a  visit  to 
the  great  International  Exhibition  at  Vienna,  the  largest 
the  world  has  as  yet  seen  ;  but  as,  most  likely,  the  ma- 
jority of  our  members  have  not  done  60,  it  may  not  be 
uninteresting  to  them  if  I  make  a  few  remarks  upon 
chemistry  as  represented  at  the  Vienna  Exhibition.  That 
remark  which  first  obtrudes  itself  upon  me,  must  needs  be 
uppermost  in  the  mind  of  every  English  visitor  to  that 
part  of  the  Exhibition,  viz.,  that  this  country,  still  un- 
doubtedly the  largest  centre  of  manufacturing  chemistry 
in  the  world,  would  seem  to  be  on  a  level,  or  scarcely  on 
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a  level,  even  with  Italy  or  Holland,  as  represented  at  the 
Exhibition.  Only  one  alkali  works  on  the  Tyne  and  two 
in  Lancashire  appear  as  exhibitors,  and  there  are  only 
half-a-dozen  cases  or  so  besides  representing  the  chemical 
industry  of  this  country.  It  is  not  my  place  here  to  dis- 
course upon  the  reasons  which  may  have  influenced  the 
bulk  of  British  chemical  manufaaurers  in  holding  aloof 
from  the  Vienna  Exhibition,  reasons  which  anyhow  have 
not  prevailed  with  the  chemical  manufacturers  of  any 
other  country,  nor,  indeed,  with  most  of  the  other  branches 
of  British  industry  ;  but  the  result  is  anyhow  an  impres- 
sion in  the  mind  of  foreign  critics  that  there  is  not  very 
much  progress  to  report  tn  the  British  chemical  industry, 
at  any  rate  since  1867,  the  year  of  the  Paris  Exhibition. 
Such  an  impression,  whether  justified  or  not,  is  un- 
doubtedly heightened  by  the  great  public  spirit  with  which 
Germany  and  France  have  exhibited  in  this  branch,  not 
to  speak  of  the  really  surprisingly  varied  and  good  chemi- 
cal exhibition  of  Austria,  since  Austrian  manufacturers 
might  be  expefted  to  be  on  their  mettle  and  do  the  best 
they  could  for  an  Exhibition  in  their  own  capital.  Be  that 
as  it  may,  they  have  proved  that  even  in  that  remote 
corner  of  Europe,  with  dear  coals  and  comparatively  very 
bad  communications,  a  chemical  industry  has  sprung  up 
of  the  extent  and  variety  of  which  perhaps  few  people  in 
this  country  previously  had  a  full  idea.  In  stearin, 
paraffin  oils,  and  soaps,  Austria  seems  abreast  with  the 
best  works  abroad ;  a  finer  alkali  works  than  that  at 
Aussig,  conducted  by  Dr.  Schaffner,  might  be  sought  for 
in  vain  in  this  country ; .  but  even  the  more  delicate 
chemicals  are  made  largely  in  Austria,  and  of  very  good 
quality.  Still,  Austria  is  only  in  the  second  rank  of 
chemical  industry,  even  in  the  Exhibition,  where  the  first 
rank  can  be  only  disputed  between  France  and  Germany, 
The  exhibitions  of  both  these  countries  are  extremely  fine 
and  prove  a  most  important  advance  since  1867.  This 
particularly  refers  to  the  manufacture  of  coal-tar  dyes, 
especially  in  the  totally  new  branch  of  anthracen  dyes. 
A  good  number  of  factories  exhibit  artificial  alizarin,  for 
which  one  single  works  in  Germany  is  preparing  plant  for  1 
turning  out  the  stupendous  quantity  of  too  tons  per  week.  )  cold  of  winter 
But  also  in  many  other  branches,  the  most  delicate 
chemicals  which  have  only  been  produced  in  quantities 
of  grains  in  the  laboratory  of  some  professor  a  few  years 
ago,  appear  at  the  Exhibition  in  pounds,  and  at  the  fac- 
tories in  tons.  It  is  somewhat  humiliating  to  this  country 
that  the  raw  material  for  these  beautiful  preparations  is, 
to  a  great  extent,  imported  into  Germany  and  France 
from  England,  and  the  manufactured  articles  are  exported 
by  them  again  to  this  country.  The  number  of  exhibitors 
and  of  articles  exhibited  in  this  special  field  alone  is  so 
large  that  I  cannot  attempt  to  go  into  any  details,  much 
as  the  subject  would  tempt  me  to  do  so,  but  I  cannot 
refrain  from  contrasting  the  splendid  array  of  glass  cases 
filled  with  fine  chemicals  and  dyes  from  France,  and  more 
particularly  from  Germany,  with  the  comparatively  small 
display  which  could  have  been  made  by  England,  even  if 
it  had  seen  fit  to  display  at  all.  Unless  this  Btate  of 
affairs  is  greatly  altered,  England  will  be  left  behind  alto- 
gether in  anything  but  what  I  might  call  the  grosser  kind 
of  chemicals.  The  reason  is  not  far  to  seek.  You  find  in 
every  chemical  works  on  the  Continent,  I  may  say, 
without  exception,  one,  sometimes  several,  chemists  of 
thoroughly  scientific  training,  who  have  acquired  their 
'  theoretical  basis  by  three  or  four  years'  studying  at  a 
University  or  a  Polylechnical  Institution.  One  works,  to 
which  I  have  already  alluded,  certainly  one  of  the  largest 
in  Germany,  keeps  something  like  half-a-dozen  such 
chemists  (not  practical  managers),  with  salaries  varying 
from  £300  to  £400,  and  it  retains  the  services  of  an  ac- 
complished chemist,  of  scientific  reputation,  at  a  salary  of 


rly  £2000  per  annum,  exclusively  for  theoretical  work 
in  the  laboratory,^without  any  trouble  or  responsibility 
connected  with  the  manufacturing  work  outside.  But 
theti,  they  do  constantly  invent  new  things  there,  and 
make  them  in  tons,  or  hundreds  of  tons,  when  the 


chemical  world  outside,  has  perhaps,  barely  heard  of 
the  discovery  of  a  new  compound,  with  a  barbarous 
name,  apparently  only  obtainable  at  the  rate  of  a  few 
grains  in  a  sealed  tube  after  many  weeks'  patient  work. 
Of  course,  I  do  not  mean  to  say  that  chemical  industry, 
even  of  this  finer  kind,  is  not  existing  in  this  country ; 
a  mention  of  the  firms  of  Perkin,  of  Roberts,  Dale  and 
Co.,  and  many  others,  would  be  an  instant  refutation  of 
such  an  absurd  assertion ;  but  what  I  maintain,  after  a 
visit  to  the  Vienna  Exhibition,  and  at  a  few  German  and 
Austrian  chemical  works,  is,  that  foreign  countries  are 
taking  the  wind  out  of  our  sails  very  fast  in  this  line,  and 
that  both  their  rate  of  progress  and  the  means  of  attain- 
ing it  are  very  much  superior  to  ours. 

For  one  country  it  is  possible  to  give  pretty  reliable  de- 
tails, viz.,  for  Germany,  as  considerable  pains  were  taken 
by  the  German  Commission  to  embody  with  their  special 
catalogue  a  digest  of  all  statistics  they  could  accumulate. 
From  the  introduction  to  the  chemical  part  of  the  German 
Exhibition,  drawn  up  by  the  most  competent  hand  of 
Dr.  Hofmann,  it  appears  that,  to  give  just  a  few  items, 
within  the  six  years  from  1867  to  1872  the  German  pro- 
duction of  sulphuric  acid  has  increased  from  57,825  tons 
to  84,264  tons ;  sulphate  of  soda  from  35.767  to  51,618 
tons;  soda-ash  (calcined)  from  26,250  to  36,227  tons; 
saltpetre  from  3024  tons  to  5311  tons;  superphosphates 
from  1000  to  6850  tons  per  annum,  as  far  as  the  returns 
go,  which  are  very  incomplete.  A  specifically  Ger- 
man industry  is  that  of  Stassfurt  potash  salts,  made 
from  the  "  Abraumsalz  "  (waste  salt  j  of  the  salt  mines. 
It  commenced  in  1861  with  2360  tor.; ;  in  1S63  already 
64,400  tons  ;  in  1867,  167,500;  and  in  1872  as  much  as 
506,420  tons  of  this  material  were  worked  up  in  thirty- 
three  factories.  The  articles  manufactured  from  it  amounted 
(in  1872)  to  50,000  tons  potassium  chloride,  (commonly 
called  "muriate  of  potash");  62,500  tons  potash  salts 
for  manure ;  2500  tons  sulphate  and  carbonate  of  potash  ; 
sulphate  of  magnesia  (both  crystallised  and  anhydrous) : 
12,500  tons ;  magnesium  chloride,  6500  tons ;  sulphate 
of  soda  (crystallised  from  the  mother-liquor  during  the 
7500  tons  ;  boric  acid,  20  tons;  bromine, 
35  tons.  Another  cluster  of  factories  exists  in  Prussian 
Saxony  for  the  manufacture  of  mineral  oils  and  paraffin 
from  brown  coal  (lignite),  which  turned  out  in  1S7 1 
5000  tons  paraffin,  15,000  tons  lamp  oil,  and  4500  tons 
heavy  oils,  and  it  is  a  good  testimony  for  the  technical 
progress  made  in  this  branch  that  the  value  of  those 
articles  only  amounted  to  ,£600,000,  whilst  the  prices  of 
1861  would  have  made  it  equal  to  £1,000,000,  and  yet  the 
profit  to  the  manufacturer  was  larger  in  1S71  than  in 
1861.  To  pick  out  a  few  other  items  :  Germany  pro- 
duces 4000  tons  white  lead  ;  12,500  tons  zinc  white;  500 
tons  chrome  green ;  7500  tons  ultramarine  (worth 
.£600,000),  in  which  article  it  has  almost  the  same  pre- 
eminence as  in  most  other  colouring  materials  artifically 
produced.  But  most  remarkable  is  this  pre-eminence 
in  coal-tar  dyes.  Of  aniline  colours  Germany  produces 
already  now  quite  as  much  as  all  the  remainder  of 
Europe  taken  together  (inclusive  of  England),  amounting 
in  1872  to  a  value  of  a  million  and  a-half  sterling,  and  I 
can  testify  from  personal  knowledge  that  this  pro- 
duction is  expanding  immensely  at  this  moment,  but  it 
certainly  is  almost  put  in  the  shade  by  the  gigantic 
development  of  the  trade  in  artificial  alizarin.  This 
latter  product,  which  was  only  discovered  in  1868  by  two 
purely  theoretical  chemists,  Graebe  and  Licbermann,  in 
that  most  theoretical  way  which  used  to  be  sneered  at 
not  many  years  ago  by  so  many  "  practical "  people  in 
this  country,  has  already  led,  in  1873,  to  a  production  of 
1 100  tons,  value  £600,000,  but  one  single  works  in  Ger- 
many (there  are  ten  or  twelve  in  Germany,  and  one  each 
in  England  and  France)  is  now  preparing  for  a  production 
of  5000  tons  of  alizarin  paste  per  annum.  Some  of  my 
hearers  may  possibly  compare  this  with  the  turn  out  of 
our  alkali  works,  and  think  it  not  so  very  grand  after  all ; 
but  artificial  alizarin  is  the  outcome  of  intricate  con- 
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secutive  reactions  in  organic  chemistry,  and  involves, 
quite  apart  from  the  highest  chemical  knowledge,  a  plant 
and  capital  at  least  equal  to  thirty,  if  not  to  fifty,  times  its 
weight  of  soda-ash.  I  just  mention  this  to  give  an  idea 
of  the  rate  of  progress  in  the  manufacture  of  finer  chemicals 
on  the  Continent.  The  same  progress  takes  place  in 
another  industry  which  is  altogether  unknown  in  this 
country,  viz.,  the  manufacture  of  beet-root  sugar ;  from 
1400  tons  in  1837  had  expanded  to  263,000  tons  in  1871 
in  Germany  alone,  accompanied  by  an  increase  of  150 
per  cent  in  the  amount  of  sugar  consumed  per  head 
between  these  dates. 

I  need  not  point  out  to  you  how  interesting  it  would 
have  been  if  other  countries  had  followed  the  example  of 
the  German  Commission  in  making  their  Exhibition 
Catalogue  at  the  same  time  a  most  valuable  expose  on 
the  whole  industry  of  the  nation ;  but  even  in  the  absence 
of  such  accurate  material   for  comparisons,  it  seems 
beyond  any  doubt  that  in  one  branch  of  chemical  industry 
this  country  is  still  far  ahead  of  all  others,  viz.,  in  the 
manufacture  of  alkali,  with  all  its  introductory  stages  and 
subsequent  ramifications,  and  this  refers  not  only  to  the 
magnitude  of  the  manufacturing  operations,  but  also  to 
the  number  of  improvements  and  new  inventions  relating 
to  this  subject.    Nrom  this  country  have  emanated  con- 
densing towers,  lixiviating  tanks,  revolving  soda  furnaces, 
Weldon's  manganese  recovery.  Deacon's  chlorine  process, 
to  mention  only  a  few  things  ;  but,  apart  from  such  single 
landmarks,  I  have  no  doubt  that  the  whole  style  of  alkali- 
making  in  this  country,  the  shape  of  furnaces,  the  si/e  of 
the  batches,  the  details  of  working,  arc  superior  to  those 
generally  in  use  either  in  France  or  Germany.    In  the 
latter  country  I  have  found  here  and  there  complete 
imitations  of  the  English  method,  as  it  is  always  dis- 
tinctly called  there,  and  it  has  answered  so  well  that  I 
consider  it  very  likely  it  will  be  more  generally  adopted 
there.    I  may  truly  say  that  the  English  method  seems 
to  answer  better  in  Germany  than  even  in  its  own  country, 
as  far  as  the  quality  of  the  produce  is  concerned,  and  I 
can  find  no  other  explanation  for  this  strange  fact  but  the 
close  supervision  by  trained  chemists  on  the  one  hand, 
and  the  greater  sobriety  and  docility  of  the  men  on  the 
other  hand.    But  it  is  again  an  English  process  which 
now  causes  the  greatest  stir  among  German  alkali-makers, 
and  which  is  believed  by  the  International  Jury  at  Vienna 
(whose  president  was  Dr.  A.  \V.  Hofmann),  perhaps  too 
sanguinely,  to  be  likely  to  supplant  Lcblanc's  process  in 
the  immediate  future.    As  this  process  is  only  being 
carried  out  by  one  works  in  England,  which,  I  believe,  is 
not  even  as  yet  in  operation,  it  may  perhaps  not  be  out 
of  place  to  conclude  my  remarks  with  a  few  words  on  it, 
although  my  hearers  will  probably  take  a  less  sanguine 
view  of  it  than  the  Jury  at  Vienna.    No  doubt  you  will 
all  guess  that  I  am  referring  to  the  so-called  ammonia 
process,  which  was  first  patented  in  this  country  in  1S38 
by  Dyar  and  Hemming,  but  soon  abandoned  again.  In 
1854  it  was  vigorously  taken  up  again  by  the  celebrated 
chemist,  M.  Schlcesing,  of  Pans,  and  M.  Roland,  of  the 
same  city.    They  introduced  very  considerable  improve- 
ments into  the  process,  but  were  so  much  hampered  by 
the  State  monopoly  for  salt  existing  in  France  that  they 
gave  up  the  manufacture.    Later  on  MM.  Margueritte 
and  Sourdeval,  of  Paris,  and  Mr.  James  Young,  of  paraffin 
celebrity,  patented  fresh  improvements,  and  in  1S67 
Messrs.  Solvay  and  Co.,  of  Couillct,  in  Belgium,  already- 
exhibited  soda  made  on  a  manufacturing  scale  by  the 
ammonia  process.    The  last  improvements  made  by  that 
firm,  and  further  on  by  Mr.  Honigmann,  of  Aachen,  and 
Professor  Gcrstcnhofcr,  of  Freiberg,  seem  to  have  brought 
the  process  to  such  perfection,  that  in  this  country,  as 
above-mentioned,  but  to  a  much  larger  extent  in  Germany 
and  Switzerland,  many  factories  are  in  the  course  of 
erection,  one  of  them  for  a  production  of  nearly  100  tons 
of  soda-ash  per  week.    Unfortunately,  it  is  as  yet  kept  a 
secret  which  are  those  particular  improvements  that  have 
made  the  process  a  success,  but  it  is  not  likely  that  such 


a  secret  will  be  kept  very  long.  As  everybody  knows,  the 
process  consists  in  saturating  a  strong  solution  of  common 
salt  with  ammonia  and  carbonic  acid  at  the  same  time, 
thus  producing  bicarbonate  of  soda  as  a  precipitate  and  a 
solution  of  ammonium  chloride,  from  which  the  ammonia 
is  recovered  again.  All  chlorine  is  wasted  in  the  shape 
of  calcium  chloride,  and  for  this  reason  alone  the  process, 
in  this  shape  at  any  rate,  could  not  do  away  with  the 
ordinary  process,  for  chlorine  products  surely  will  be  re- 
quired as  much  as  ever.  Possibly  that  objection  might 
be  overcome  by  substituting  magnesia  for  lime,  and  con- 
verting the  magnesium  chloride  into  magnesia  and  hydro- 
chloric acid  again,  but  that  is  rather  in  the  future.  If  the 
ammonia  process  really  should  be  the  process  of  the 
future,  it  is  quite  evident  that  those  localities  will  have 
the  best  chance  for  it  where  strong  brine  is  to  be  had  for 
next  to  nothing,  and  that  the  manufacture  of  alkali  will 
shift  to  different  localities  from  the  present.  I  do  not 
mean  to  frighten  any  of  my  hearers  with  this  hint,  but 
only  to  exhort  them  to  keep  a  sharp  look-out  for  what  is 
doing  elsewhere,  and  by  using  every  care,  and  adopting 
every  improvement  in  the  present  process,  which  has  so 
far  outlived  every  other  proposal,  to  make  it  able  to  < 
pete  with  any  other  process  in  future  as  well. 

NOTES  AND_  QUERIES. 

Bcnxole.— 500  gallons  of  Scotch  crude  naphtha  yield  23  per  c 
distillate  at  1  to  C.  I  should  be  glad  u>  know  how  much  rchncd  be 
yielding  90  per  cent  of  distillate  at  HO  C.  it  should  have  rro< 
Theory  and  practice  appear  to  disagree. — Scotia. 

Zinc  and  Chromium  Greens.— Could  you  obtain  for  me 
reliable  information  concerning  the  manufacture  of  zinc  green  and 


any 


chromium  green  for  paint.  Large  quantities  are  yearly  imported  from 
Germany,  and  but  little  is  known  on  the  subject  in  this  country.  A 
reference  to  any  articles  which  may  have  appeared  in  your  paper  or 
any  other  would  kindly  oblige.— E.  D. 


MEETINGS  FOR  THE  WEEK. 


Monday.  Jan.  12.— Medical,  8. 

  Geographical,  8.30. 

Tuesday,  13.— Royal  Institution,  3. 

Respiration." 

  Civil  Engineers,  8. 

1  Anthropological  8. 

  Photographic,  8. 

Wednesday,  14.— Socictv  of  Arts,  8. 
Thursday,  15—  Royal  Institution,  3- 


Prof.  Rutherford,  M.D.,  "On 


Prof.  P.  M.  Duncan,  F.R.S., 
"On  Palarontology,  with  reference  to  Extinct 
Animals  and  the  Physical  Geography  of  their 
Time" 
Royal,  8.30. 
Royal  Society  Club,  6. 

Chemical,  8.  Dr.  Gladstone  and  A.  Tribe,  "  Re- 
searches on  the  Action  of  the  Copper-Zinc  Couple 
on  Organic  Bodies  1  No.  V„  On  Ethyl  llromide)." 
Dr.  M.  D.  Tommasi  and  R.  Meldola,  'On  the 
Action  of  Trichloracctyl  Chloride  upon  Amines 


(No.  I.,  Action  upon  Aniline).' 

Weekly  Evening 
Royal  Institution,  9.    Prof.  TyndaTl,  D.C.L.7.  LL.D. 


Friday,  16.— Royal  Institution,  8.   Weekly  E  vening  Meeting. 


l'.K.S.,  "On  the  Acoustic  Transparency  and 
Opacity  of  the  Atmosphere." 
Saturday,  t7.-r.0yal  Institution,  3.   Prof.G.Croom  Robertson, " On 
Kant." 


TO  CORRESPONDENTS. 

Erratim.— Vol.  xxviii.,  p.  z8i,  line  4  from  top. /or  "  Traverella" 
"  1 ravcrsella." 

R.  S.—"  Select  Methods  in  Chemical  Analysis."  Apply  to  our  pub- 
lisher.   The  price  is  izs.  6d. 

H.  L.  Gouthorfr. — "Chtlt"  will  probably  see  your  advertisement; 
we  cannot  insert  y  our  reply  to  his  query. 

BOOKS  RECEIVED. 
Substance  of  the  Work  entitled  Fruits  and  Fatinacea  the  proper  Food 
of  Man.    Edited  by  Emeritus  Prof.  P.  W.  Newman,  for  the 
Vegetarian  Society.    Manchester:  John  Heywood.  London: 
P.  Pitman. 

(Questions  in  Chemistry  and  Natural  Philosophy.  Given  at  the 
Matriculation  Examination  of  the  University  of  London  from 
ib&4  to  June.  1873.  By  C.  J.  Woodward,  B.Sc. 
Marshall,  and  Co. 

The  Ocean :  iti  Tides  and  Currents  and  their 
Jordan.  Longmans,  Green,  and  Co. 


By  W.  L. 
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NOTICES  OF  BOOKS. 

Milk-Analysis:  a  Practical  Treatise  on  the  Examination  of 
Milk  and  its  Derivatives,  Cream,  Butter,  and  Cheese, 
liy  J.  Alfred  Wanklvn.  London  :  Triibncr  and  Co., 
57  and  59,  Ludg.ite  Hill.  1874. 

Until  recently  the  analysis  of  milk  had  been  in  anything 
but  a  satisfactory  condition,  as  may  be  judged  of  by  re- 
ference to  Goppelsroder's  elaborate  paper,  published  in 
Switzerland  in  the  year  1866,  and  as,  indeed,  is  quite 
notorious. 

In  the  little  work  before  us  Mr.  Wanklyn  endeavours 
to  do  for  milk-analysis  that  which  he.  in  conjunction  with 
Chapman  and  Smith,  has  already  done  for  water-analysis. 
The  book  in  question  is  designed  specially  for  the  tit'e  of 
the  public  analysis  and  medical  officers  of  health  ;  but 
we  think  it  will  have  interest  even  for  chenmts  who  are 
not  public  analysts,  and  who  are  not  called  upon  to  make 
analyses  of  milk,  inasmuch  as  the  same  methods  which 
are  applicable  to  milk  are  also  applicable  to  other  things. 

The  first  problem  which  the  author  appears  to  have  set 
himself  in  connection  with  the  subject  in  hand  was  to  get 
hold  of  a  first-rate  quantitative  datum,  which  is  easily 
attainable,  and,  at  the  same  time,  available  for  the  pur- 
pose in  view. 

Such  a  datum,  possessing  these  requisites  in  an  eminent 
degree,  was  found  in  the  total  solids  of  milk.  With  the 
modifications  made  by  Mr.  Wanklyn  this  datum  is  rendered 
first  rate  in  a  quantitative  sense,  inasmuch  as  the  taking 
of  milk-solids  is  made  to  rival  the  estimation  of  sulphuric 
acid  or -chlorine  in  accuracy.  It  is  easily  attainable,  fcr 
the  ordinary  medical  practitioner  may  be  readily  taught  to 
make  these  estimations  of  milk-solids.  And  when  ob- 
tained it  is  available  for  the  purpose  in  view,  since  a  know- 
ledge of  the  yield  of  milk-solids  alone — not  supplemented 
with  anything  else — was  enough  to  convict  half  of  the 
milk-supply  to  London  of  being  watered. 

The  determination  of  milk-solids  with  accuracy  and 
ease  forms  the  basis  of  Mr.  Wanklyn's  method  of  analysing 
milk.  Having  done  this,  the  next  operation  is  the  ex- 
traction of  the  fat,  which  is  effected  by  means  of  ether. 
Our  readers  will  recollect  a  little  note  on  this  operation 
in  the  last  No.  of  the  Chemical  News  (Vol.  xxix.,  p.  3). 

Having  ascertained  these  two  facts,  viz.,  how  much 
total  solids  and  how  much  fat,  the  task  of  the  milk  j 
Analyst  is  usually  accomplished,  for  by  help  of  these  two 
data  he  is  in  a  position  to  pronounce  upon  skimming  and 
wateriiig,  and  these  are  the  usual  forms  of  malpractice 
in  the  milk  trade.  Persons  who  have  not  looked  into 
the  question  will  be  surprised  to  find  how  very  constant 
is  the  composition  of  milk;  and,  from  this  treatise,  it 
appears  that  there  is  an  exceedingly  constant  factor  in 
milk.  This  factor  is  the  "solids  not  fat."  It  further  ap- 
pears that  the  ratio  of  "solids  not  fat"  to  the  water 
naturally  present  is  the  same  in  whole  milk,  cream,  and 
skimmed  milk.  The  book  ends  with  Chapter  xv.,  en- 
titled, "Poisonous  Milk  and  Milk  Panics."  In  this 
chapter  it  is  set  forth  that  the  recent  "  frightful  outbreak 
of  typhoid  fever  in  Marylebone,"  as  it  was  called  by  the 
newspapers,  was  not  in  reality  an  outhrcak  of  typhoid 
fever  at  all,  but  an  outburst  of  panic,  and,  in  point  of 
fact,  a  doctor's  panic. 


Oscillation's  Regulator.    Von  Robert  Rungvist,  Inge- 

nieur  in  Stockholm. 
This  pamphlet  gives  a  description  of  the  principles,  con- 


struction, and  uses  of  a  patent  machine  for  regulating 
oscillation.  It  is  particularly  recommended  for  marine 
engines,  for  regulating  water-wheels,  and  for  turning-  and 
sewing-machines  which  are  driven  by  steam,  as  also  for 
telegraphic  apparatus.  This  invention  appears  to  have 
gained  very  favourable  notice  at  the  Vienna  Exhibition. 


CORRESPONDENCE. 


ATOMS. 

To  the  Editor  of  the  Chemical  News. 

Sir,— In  reference  to  "  Atom's"  last  letter,  I  may  remark 
that  my  reason  for  applying  the  term  Greatest  Common  Divi- 
sor System  toone  of  the  modern  views  of  chemistry  which  co- 
ordinates the  known  facts  and  expresses  them  symbolically 
without  assuming  anything  whatever  as  to  the  nature  of 
matter,  is  that  this  system  is  founded  on  the  ascription  to 
each  element  of  a  numerical  value  which  is  the  greatest 
common  measure  of  the  different  weights  of  that  element 
obtainable  from  a  constant  volume  (under  constant  cir- 
cumstances) of  all  its  gaseous  compound*  severally  :  for  a 
development  of  this,  vide  Chemical  News,  vol.  xxviii., 
p.  25.  Probably  "  Atom  "  would  call  this  number  an 
Atomic  number,  as  it  represents  a  certain  weight  and  a  cer- 
tain volume  entering  into  combination  in  every  instance ; 
but  the  ideas  connoted  by  this  use  of  the  term  atom  are 
not  the  same  as  those  referred  toby  Leucippus,  Dalton, 
and  the  modern  physicists ;  and  hence  this  use  is  apt  to 
lead  to  confusion  of  ideas, 

The  President  of  the  Chemical  Society  may  safely  be 
trusted  todefend  hisown  phraseology  in  case  of  need  :  I  un- 
derstand the  paragraph  referred  to,  quoted  from  his  article 
on  '-  Atomic  Weights,"  as  indicating  a  two-fold  and  partly 
contradictory  use  of  the  term  atom  ;  the  one  "  materialistic" 
sense  explaining  the  occurrence  of  proportional  numbers 
by  meansofa  special  hypothesis,  viz.,  that  ultimate  mate- 
rial particles  of  various  kinds  exist  having  such  and  such 
relative  weights ;  the  other,  or  "  abstract  "  sense  having 
no  necessary  reference  either  to  this  hypothesis  or  any 
other,  but  simply  indicating  the  bare  fact  that  proportional 
numbers  exist  without  offering  any  raison  d'etre  for  their 
occurrence. 

As  a  matter  of  fact,  I  have  no  doubt  whatever  that  the 
use  of  the  term  atom  in  senses  connoting  entirely  different 
ideas  is  productive  of  great  perplexity  and  confusion  of 
thought  not  only  in  chemical  tyros,  but  in  students  of  a 
far  older  growth ;  but  even  if  this  difficulty  did  not  exist, 
or  were  ameliorated  by  careful  explanation,  it  does  not 
seem  either  philosophical  or  desirable  to  employ  words  in 
senses  which  lead  to  contradictory  and  diametrically  op- 
posed statements  in  the  various  manuals  of  chemistry 
and  scientific  papers.— I  am,  Ac, 

C.  R.  A.  Wright,  D.Sc. 

St.  M.r>'.  Hwpit.l.P.ddiBgtcw.  W., 
Dec.  30,  1873. 


ON  THE  ADJUSTMENT  OF  VOLUMETRIC 
SOLUTIONS. 

To  the  Editor  of  the  Chemical  Netes. 
Sir, —  In  a  former  communication  I  indicated  a  simple 
means  of  adjusting  volumetric  solutions  without  the 
trouble  of  measuring  the  liquid  litre  by  litre,  and  I  am 
glad  to  find  that  the  method,  which  affords  much  facility 
where  large  quantities  have  to  be  made  at  a  time,  has 
been  appreciated  by  many  of  my  friends  among  your 
readers.  I  therefore  think  it  worth  while  to  correct  a 
slight  cause  of  inexactitude  which  occurs  in  my  former 
communication. 

I  ought  to  have  added  a  method  of  compensation  for 
the  very  slight  error  caused  by  the  withdrawal  of  the 
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second  trial  test.  To  be  quite  correct  one  must  proceed 
as  follows  :— 

Suppose  it  is  required  to  make  a  test-solution  of 
chloride  of  sodium  capable  of  precipitating  exactly  i  grin, 
of  pure  silver  fur  each  100  c.c.  of  solution,  and  that  it  be 
requisite,  as  often  happens  in  an  assay  office,  to  make  a 
considerable  volume  of  solution  at  once.  The  containing 
reservoir— be  it  a  copper  vessel,  carboy,  or  what  not — is 
well  cleaned  out  and  drained  dry.  I  now  take  a  clear 
filtered  and  saturated  solution  of  common  salt,  and  add 
it  to  some  water  placed  in  the  reservoir ;  and  let  us  sup- 
pose that,  on  taking  a  trial  sample,  1  find  the  salt  solution 
so  produced  to  be  too  strong.  Suppose  that  wc  find,  on 
experiment,  that  8o  c.c.  of  the  solution  precipitate  exactly 
1  grm.  of  silver.  It  is  obvious  that,  to  bring  this  solution 
to  the  correct  strength,  it  wants  a  further  addition  of 
25  per  cent  of  its  volume — 250  c.c.  per  litre.  I  now 
proceed  to  add  a  l.nown  volume  of  water,  say  1  litre, 
having  previously  withdrawn  a  small  sample,  say  200  or 
300  c.c,  from  the  liquid  in  the  reservoir.  This  sample  I 
set  aside  for  my  future  correction  to  be  made.  Suppose  1 
find  that  now  81-25  c.c.  of  solution  precipitate  exactly 
1  grm.  of  pure  silver.  The  addition  of  the  water  has 
then  made  a  difference  of  125  percent,  or  12  5  c.c.  per 
litre  ;  if  then  we  divide  the  quantity  added  (in  the  present 
case  1  litre  -  1000  c.c.  of  water)  by  125,  we  obtain  the 
number  of  litres  the  vessel  contained  before  the  second 
example  was  taken,  viz.,  in  this  case,  80  litres.  Now,  by 
the  fust  experiment  it  was  found  that  250  c.c.  per  litre, 
=  25  per  cent,  were  required  to  adjust  the  strength  of  the 
solution,  and  we  have  just  added  1  litre.  There  then 
remains  to  be  added  (80x0-25)-  1  litre,  i.e.,  19  litres. 

I  now  count  how  many  cubic  centimetres  of  liquid  I 
withdraw  for  the  second  test-trial.  Suppose  it  in  this 
case  to  have  been  200  c.c.  I  then  take  the  portion  of  the 
first  solution  which  I  set  aside,  and  add  to  it  water  in  the 
proportion  of  12-5  c.c.  to  a  litre.  Supposing  I  had  set 
aside  300  c.c,  the  quantity  to  be  added  would  be  3-75  c.c. 
I  measure  off  200  c.c,  =  the  portion  withdrawn  for  the 
second  test-trial,  and  add  this  to  the  liquid  in  the  reser- 
voir, when,  providing  the  measurements  and  titrations 
have  been  exactly  performed,  the  solution  is  brought  to 
mathematical  exactitude.  Besides  this,  I  become  further 
aware  that  I  have  too  litres  of  solution  in  my  reservoir. 

Had  the  solution  been  too  weak  instead  of  too  strong 
I  could  have  calculated,  in  a  similar  manner,  the  quantity 
of  salt  water  that  would  have  had  to  be  added  to  increase 
the  strength  to  the  right  point.  The  same  method  serves 
for  every'  kind  01  volumetric  liquid  that  can  be  made. 

While  on  the  subject  of  volumetric  testing,  I  may  men- 
tion a  method  used  in  our  new  process  for  refining  sugar 
with  tribasic  phosphate  of  ammonia  and  hydrate  of 
baryta.  In  this  process  it  becomes  necessary  to  ascertain 
with  accuracy  the  respective  quantities  of  sulphuric  acid 
and  lime  which  a  given  syrup  contains. 

A  solution  of  soap  test-liquor  is  prepared  with  oleatc  of 
potassium,  and  its  strength  is  adjusted  on  a  solution  of 
barium  nitrate  containing  13-05  grms.  of  that  salt  per 
litre :  1  c.c.  of  such  a  soap  test-solution  is  equivalent  to 
0-0028  grm.  of  calcium  oxide.  Wc  prefer  the  barium 
nitrate  for  adjusting  the  soap  test-liquor,  on  account  of 
its  being  so  easily  obtainable  in  a  state  of  purity  and 
anhydrous,  and  also  on  account  of  the  high  equivalent 
barium  Salts  possess  as  compared  with  calcium  salts. 

First  of  all  we  estimate  the  amount  of  calcium  oxide 
in  a  sample  of  the  syrup  with  our  soap  test-solution  in 
the  usual  manner,  and  note  the  amount,  and  then,  having 
added  to  another  sample  of  the  same  syrup  a  measured 
volume  of  barium  nitrate,  more  than  sufficient  to  precipi- 
tate all  the  sulphuric  acid,  we  again  test  the  mixture 
with  our  soap  solution,  and  were  there  no  sulphuric  acid 
present  wc  should  this  time  be  obliged  to  add  as  much 
soap-liquor  as  wc  added  of  barium  solution,  together  with 
the  quantity  of  soap  solution  corresponding  to  the  cal- 
cium oxide  originally  in  the  syrup:  as,  however,  there 
always  is  some  sulphuric  acid  in  all  raw  sugar,  this 


throws  down  and  renders  inert  its  equivalent  of  barium, 
reducing  proportionately  the  quantity  of  soap  solution  we 
have  to  employ.  By  estimating  the  amount  of  this  dimi- 
nution of  the  soap  solution  required,  and  counting  for 
each  centimetre  cube  0*004  Krm-  °f  anhydrous  sulphuric 
acid,  we  obtain  the  propoition  of  this  latter  which  the 
syrup  contains,  as  well  as  the  quantity  of  calcium  oxide 
already  estimated. 

Example.— Suppose  that  a  sample,  300  c.c,  of  a  syrup 
require  7  c.c.  of  soap  solution  to  produce  frothing 
=  0  0196  grm.  oxide  of  calcium,  o-og-S  grin,  per  litre. 
Wc  now  add  10  c.c.  of  barium  solution,  this  being  found 
to  be  more  than  what  is  requisite  to  precipitate  all  the 
sulphuric  acid  and  leave  a  little  barium  in  excess.  Were 
there  no  sulphuric  acid  present  we  should  be  obliged  to 
add  17  c.c.  of  soap  solution,  in  order  to  produce  frothing. 
As  it  is,  however,  suppose  we  find  that  only  9-5  c.c.  is 
required,  then  6  5  c.c.  is  the  quantity  of  barium  nitrate 
solution  which  has  become  sulphate,  and— 
65  X  0-004  -o  oiO. 

By  the  first  experiment  on  the  syrup  with  the  soap  test- 
solution  wc  found  0-09H  grm.  oxide  of  calcium  per  litre, 
and,  on  the  other  hand,  we  find  0-0260  of  sulphuric  acid 
capable  of  combining  with  o-oiH2  of  oxide  of  calcium. 

The  syrup  then  contains  0  0442  grm.  sulphate  of  cal- 
cium per  200  c.c,  =  0-2210  grm.  sulphate  of  calcium  per 
litre,  and  0  0798  ^rm.  oxide  of  calcium  per  litre. 

This  mode  of  estimating  both  calcium  oxide  and  sul- 
phuric acid,  when  in  solution  together,  is  applicable  in 
many  cases;  and  not  necessitating  filtrations  and  boiling, 
it  forms,  in  many  instances,  a  most  convenient  mode  of 
estimating  sulphuric  acid  in  combination.—!  am,  &c, 

F.  Maxwell  Lyte. 

Labcratotre.  6.  Cite  de  Kctiro,  Paris, 
Dccrmber  z\.  1S73. 
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Note.  All  decree!  ol  temperature  are  Centigrade,  unte**  othervice 
expreaied. 

Comptes  Rendu*  Hebdomad  Aires  da  Stances  de  I' Academic 
des  Sciences,  November  24, 1873. 

On  some  Phenomena  of  Illumination.— M.  Lalle- 
mand.— All  the  effects  of  illumination  in  transparent  bodies' 
traversed  by  natural  or  polarised  light  may  be  explained  by 
supposing  that  the  vibratory  movement  of  the  ether,  pene- 
trating the  medium,  experiences  a  resistance  in  virtue  of 
which  the  vibrations  arc  propagated  laterally  in  such  away 
that,  in  a  direction  somewhat  oblique  to  the  incident  ray, 
the  movement  of  the  ether  particle  represents  the  projec- 
tion of  that  animating  the  ether  in  the  passage  of  the 
luminous  bundle  ;  and,  on  the  other  hand,  that  the  mole- 
cules of  the  medium,  absorbing  a  part  of  the  vis  viva  of 
the  ether,  vibrate  in  their  turn,  and  propagate,  in  the 
etherised  fluid,  the  complex  vibrations  forming  natural 
light.  Illumination,  then,  is  the  result  of  two  superposed 
effects,  and  the  emanating  light  is  formed  of  two  kinds  of 
rays  -some,  which  are  always  of  the  same  colour  as  the 
incident  rays,  are  partly  or  completely  polarised,  according 
as  the  incident  bundle  is  natural  or  polarised  ;  others, 
whose  refrangibility  is  often  inferior  to  that  of  the  exciting 
rays,  have  the  properties  of  natural  light,  and  produce 
fluorescence.  This  fluorescence  is  a  general  property  of 
transparent  bodies.  Using  the  purest  liquids  (as  those 
from  condensation  of  sulphurous  acid  gas,  cyanogen,  &c), 
the  illumination  is  not  extinguished  when  one  looks  in  a 
direction  normal  to  the  bundle  and  to  the  plane  of  polarisa- 
tion of  the  incident  light,  or,  if  natural  light  is  used,  and 
it  is  observed  through  a  bi-prism,  one  of  the  two  images 
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never  quite  disappears.  Among  crystallised  substance?,  I 
quartz  and  rock-salt  do  not  show  the  least  trace  of  [ 
fluorescence,  and  they  arc  distinctly  illuminated.  The 
author  polarises  a  bundle  of  solar  rays  with  a  Fcucault 
prism,  and  concentrates  it  with  a  lens  of  quartz  cut 
parallel  to  the  axis.  The  principal  sections  of  the  polariser 
and  lens  are  made  to  coincide.  If  the  bundle  thus  con- 
centrated traverses  the  quartz,  cither  in  the  stale  of  the 
ordinary  ray  or  of  the  extraordinary,  one  observes  in  the 
plane  of  polarisation  a  distinct  white  trace,  which  is  quite 
extinguished  with  a  Nicol.  Looking  in  a  direction  normal 
to  the  plane  of  polarisation,  the  illumination  is  nil ;  and 
there  is  not  the  least  trace  of  fluorescence.  When  the 
ray  traverses  the  quartz  in  the  direction  of  the  optic  axis, 
the  dispersion  of  the  plane  of  polarisation  has  for  result 
an  equal  illumination  about  the  ray,  and  the  polarisation 
is  complete  only  in  a  direction  normal  to  the  bundle. 
There  is  no  chromatic  illumination,  only  a  uniform  grey 
tint.  Pure  rock-salt,  as  well  as  quartz,  may  be  thus 
illuminated,  and  is  not  fluorescent.  It  is  different  with 
Iceland  spar;  all  the  specimens  examined  were  illumi- 
nated orange-red,  but  the  illumination  is  the  same  in  the 
plane  of  polarisation  and  at  right  angles  to  this  plane.  It 
is  not  extinguished  by  a  Nicol,  when  the  emergent  rays 
are  superposed.  The  orange-red  is  due  to  fluorescence, 
and  the  polarised  illumination  is  not  appreciable.  The 
fluorescence  due  to  the  ordinary  ray  appears  of  a  deeper 
red  than  that  of  the  extraordinary.  Colourless  fluor-spar 
unites  the  two  distinct  properties  of  quartz  and  (Iceland) 
spar  in  greater  intensity ;  it  gives  a  white  illumination, 
very  vivid  in  the  plane  of  polarisation,  and  a  violet-indigo 
fluorescence  in  the  perpendicular  direction.  These  three 
crystallised  substances — quartz,  spar,  and  fluorine— re- 
present, from  the  illumination-point  of  view,  three  types, 
to  which  all  transparent  bodies  may  be  referred.  To  cite 
an  example  not  previously  remarked,  pure  naphthalin, 
dissolved  in  alcohol  or  rectified  essence  of  petroleum,  has 
a  quinic  fluorescence  of  bright  indigo-blue.  Curious  effects 
are  obtained  with  prisms  of  hardened  glass;  the  thread  of 
polarised  light  traversing  them  gives  a  luminous  trace, 
which  is  white  and  partly  polarised  at  certain  points, 
while  at  other  points  it  is  natural  and  coloured  yellowish- 
green  or  bluish-green  according  to  the  fluorescence  of  the 
colours  used,  these  effects  depending  on  the  double  re- 
fraction of  the  luminous  ray  and  the  direction  of  the  plane 
of  polarisation  of  the  illuminating  bundle.  The  author 
adds  some  remarks  on  the  photosphcric  experiments  by 
means  of  which  he  measured  the  proportion  of  polarised 
light  in  rays  emitted  by  a  liquid  illuminated  by  a  bundle 
of  rays  of  natural  light. 

Observations  on  the  Increase  of  Volume  of  Water 
under  4'.—  {Apropos  of  M.  Mondesir's  note). — M .  Hement. 
—  Dilatation  is,  in  general,  a  phenomenon  in  which  the 
molecules  of  a  body  remove  from  each  other  without 
altering  its  form,  these  molecules  still  having  the  same 
relative  positions.  The  expansion  of  water  under  4  presents 
nothing  analogous.  The  molecules  continue  to  approach 
under  the  influence  of  teduced  temperature  (this  must  be  a 
general  effect) ;  the  pores  constantly  diminish,  but  intervals 
of  another  nature  are  produced  in  the  water  from  4'  to 
zero.  Suppose  a  vessel  in  which  pins  are  arranged  in 
layers,  w  that  there  is  the  least  possible  empty  space.  If 
the  vessel  is  inverted,  and  the  pins  are  spread  out,  they 
are  entangled  with  each  other  in  all  directions,  and  may 
occupy  a  greater  volume  than  that  of  the  vessel.  We 
may  compare  the  crystalline  needles  of  ice  to  these  mixed 
pins;  eat.lt  needle  is,  so  to  speak,  a  brochetteof  molecules, 
in  which  the  molecules  are  nearer  to  each  other  than  they 
were  before  crystallisation.  It  may  be  said  that,  crystal- 
lisation taking  place  only  at  zero,  it  is  only  then  that  this 
state  of  things  can  occur,  whereas  the  augmentation  com- 
mences from  zero.  But  it  is  at  4'  the  molecules  commence 
to  arrange  themselves  in  suitable  order ;  the  change  of 
state  is  rot  an  instantaneous  phenomenon,  but  prepared 
in  advance. 


Letter  from  M.  Poey  (to  M.  Elie  de  Beaumont)  on 
the  Relation  between  Solar  Spots  and  Hurricanes  of 
the  Antilles,  the  North  Atlantic,  and  the  Southern 
Indian  Ocean. — The  writer  furnishes  a  table  of  357  huni- 
canes  (between  1750  end  1873)  originating  in  the  northern 
intertropical  legion,  in  the  neighburhood  of  Bermudas 
and  the  Cape  Verde  Islands,  and  extending  to  Europe. 
£11  cwmi1,  in  the  last  century  and  a  quarter  we  have 
twelve  maximum  periods  of  hurricanes,  of  which  ten 
correspond  to  maximum  periods  of  solar  spots;  and  eleven 
periods  of  minima,  of  which  five  correspond,  similarly,  to 
minima  of  spots.  As  to  absolute  intensity  of  hurricane, 
one  also  finds  an  agreement  with  the  solar  spots.  It  is 
worthy  of  remark  that  the  hurricanes  traversing  the  island 
of  Cuba  in  October  are  generally  the  most  intense,  and 
reach  Western  Europe  most  directly  ;  the  others  ate 
dissipated  towards  the  polar  regions.  The  memorable 
hurricanes  of  1751, 17S0,  and  1S37  all  occurred  in  October. 
Now  the  mensual  distribution  of  solar  spots,  according  to 
M.  Wolf,  presents  its  first  maximum  precisely  in  this 
month,  and  a  second  maximum  in  December  and  January, 
corresponding  to  the  maximum  of  winter  tempests  in  high 
latitudes.  The  writer  further  finds  the  same  agreement 
as  regards  the  periods  of  55  or  56  years  pointed  out  by 
MM.  Fritz  and  Wolf,  the  last  maxima  having  been  in 
1837  and  1779.  1837  shows  thirteen  cafes  of  hurricanes 
(the  maximum  maxittiurum  for  a  single  year),  anl 
twenty-nine  cases  in  1837  to  1839.  17S0  shows  seven 
cases,  and  there  were  twelve  in  1779  to  17S1.  The  year* 
1780  and  1837  are  a'90  maxima  in  terrestrial  magnetism 
and  polar  auroras.  The  writer  next  examines  the  unex- 
pected exception  of  the  sun-spot  maximum  of  1S60,  where 
the  table  docs  not  present  any  case  of  hurricane.  lie  has 
recourse  to  a  recent  discovery,  by  MM.  De  la  Ru«', 
Stewart,  and  Locwy,  viz.,  that  when  the  photosphere  is 
subject  to  great  perturbations,  the  spots  change  alternately 
from  the  northern  to  the  southern  hemisphere,  and  vice 
versa,  in  the  mean  period  of  25  2  days.  May  we  conclude, 
he  asks,  from  the  fact  that  the  solar  perturbation  of  1S60 
was  principally  limited  to  the  austral  hemisphere,  that  tht» 
circumstance  may  have  had  some  influence  on  the  rarity, 
or  even  absence,  of  hurricanes  in  the  intertropical  region 
of  our  hemisphere,  while,  in  the  same  region  of  the  austra 
hemisphere  and  of  our  antipodes,  Si.  Meldrum  has 
ascertained  thirteen  cases  of  storms  in  that  year,  and  for 
the  preceding  year  the  high  maximum  of  fifteen  cases  ?  It 
remains  for  enquiry  whether  other  solar  perturbations,  as 
those  in  iS6g  and  1872,  in  which  years  there  were  no 
hurricanes,  were  not  also  in  tl-e  austral  hemisphere.  If 
this  hypothesis  should  be  confiimetl,  the  rarity  of  htini- 
canes  in  our  intertropical  region  might  reveal  the  existence 
of  solar  perturbations,  the  transport  of  spots  to  the  austr.l 
hemisphere,  and  the  abundance  of  hurricanes  in  the 
southern  Indian  ocean.  P.  S^cchi  has  found  meridians 
which  distinctly  give  maxima,  and  others  minima,  of 
protuberances. 

Observations  Apropos  of  M.  Reyc's  Note  on  the 
Analogies  between  Solar  Spots  and  the  Whirlwinds 
of  our  Atmosphere. — M.  Marie  Davy.— The  author 
somewhat  defines  his  opinions  on  the  cyclonic  movenunts 
in  the  sun,  and  considers  that  M.  Keyc's  objections  at- 
not  sufficient  to  invalidate  M.  l'aye's  tlicoty  of  the  spots. 

Note  on  Terrestrial  Cyclones  and  Solar  Cyclones. 
— M.  de  Parville.— The  two  contrary  opinions  of  M.  F-t\c 
and  M.  Rcye  appear  to  the  author  too  absolute.  Each 
cyclone  shows  separately,  by  its  direction  of  rotation, 
whether  it  is  ascending  or  descending.  If  its  direction  is 
opposite  (inverse)  to  the  hands  of  a  watch  (which  occurs 
in  the  northern  hemisphere),  it  is  ascending;  if  the  same, 
it  is  descending.  The  direction  of  rotation  is  determined 
by  the  ascent  or  descent.  Bandrols  do  not  give  a  sure 
index,  whether  the  vertical  component  of  the  wind  is 
ascending ;  but  the  barometer  does,  presenting  a  fall  in 
the  ascending  current  and  a  rise  in  the  descending.  Thus, 
the  direction  of  rotation  of  cyclones,  and  the  fall  of  the 
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barometer  before  complete  generation  of  the  meteor,  seem 
to  furnish  two  decisive  arguments  against  the  theory  of 
descending  movements  of  equatorial  cyclones  with  inverse 
movement  maintained  by  M.  Faye.  As  to  waterspouts, 
M.  Faye  argued  that,  if  the  alimentation  were  from  below, 
the  meteor  would  lose  its  force  as  its  lower  end  neared  the 
earth,  which  is  contrary  to  fact ;  but  M.  de  Parville  con- 
siders that  the  very  narrowing  of  the  orifice  of  supply 
must  increase  the  velocity  of  flow.  M.  Faye  attributes 
whirlwinds  to  differences  of  velocity  in  two  neighbouring 
parallels ;  M.  de  Parville  thinks  they  arise  from  the 
rupture  of  equilibrium  in  the  vertical,  determining  affluxes 
with  inverse  velocities.  Similarly  in  the  sun,  especially 
where  there  might  be  an  attraction  of  gas  from  periphery 
to  centre  to  fill  a  vacuum  produced  by  an  ascending 
current,  a  whirlwind  with  inverse  rotation  would  be 
generated.  A  divergent  gaseous  mass  would  generate  a 
whirlwind  with  direct  rotation.  M.  Faye  objects  that,  if 
the  spots  were  produced  by  convergent  affluxes,  there 
would  be  attraction  of  the  gas  of  the  solar  equator  to  the 
middle  parallels,  and  deviation  in  the  direction  of  rotation  ; 
now  the  angular  velocity  of  rotation  is  maximum  at  the 
equator.  It  is  replied  that  the  rotation  is  only  measured 
by  the  movement  of  the  spots ;  the  variation  of  real 
velocities  in  the  different  parallels  escapes  observation, 
but  the  angular  velocities  ought  to  diminish  for  the  spots, 
according  to  the  law  of  rotation  formulated  by  Carrington 
and  others.  It  has  not  been  sufficiently  considered  that, 
whatever  the  velocity  of  gases  at  the  equator,  every  afflux 
rising  towards  the  middle  parallels  diverges  in  the  direction 
of  rotation;  every  descending  afflux,  on  the  other  hand, 
diverges  in  the  opposite  direction.  The  vis  viva  of  these 
affluxes  is  employed  almost  wholly  in  turning  the  mass  of 
intermediate  gas,  which  continues  to  follow  its  course 
with  a  velocity  nearly  equal  to  that  of  the  parallel  in  which 
it  is.  The  analogy  of  trade-wind  circulations  is  thus  not 
inapplicable  to  the  sun.  The  temperature  of  the  air  being 
high  over  continents,  the  rupture  of  equilibrium  and  the 
descending  flow  will  take  place  principally  on  the  sea. 
About  this  axis  in  the  middle  of  the  ocean,  there  will  be  a 
general  circulation  in  our  atmosphere  from  left  to  right, 
and  this  agrees  with  observation.  Again,  the  air  is  forced 
from  its  maximum  of  pressure  towards  the  poles,  and 
generates  in  its  ascending  movement  a  south-west  wind 
with  vertical  component.  The  south-west  wind  in  our 
latitudes  is  rising,  instead  of  descending,  as  meteorologists 
maintain  ;  otherwise  the  barometer  would  rise  instead  of 
falling.  This  ascending  afflux  produces  a  new  gyratory 
movement  with  inverre  rotation,  but  not  so  well  deter- 
mined as  the  preceding,  because  the  axis  is  incessantly 
displaced.  This  represents  the  south-west  wind  of  our 
countries,  and  the  north-west  of  the  American  coast.  The 
afflux  of  ascending  air  from  high  regions  may  produce 
whirlwinds  at  the  limits  of  the  attm sphere,  but  with  a 
direction  of  rotation  opposite  to  that  of  the  whiilwinds  of 
maximum  pressure. 

Apparent  Orbit  and  Period  of  Rotation  of  the 
Double  Star  £  of  the  Great  Bear. — M.  Flammation. 

Discharge  of  Electrified  Conductors. — M.  Montier- 
—The  author  offers  some  mathematical  considerations, 
from  which  may  be  demonstrated  a  theorem  established 
by  Gauss  and  Lionville. — When  conductors  contain  re- 
spectively equal  quantities  of  the  two  fluids,  all  these 
conductor*  are  in  the  natural  state.  The  potential  is  nil ; 
consequently  the  exterior  discharge  of  the  system  cannot 
produce  any  work. 

Variable  State  of  Voltaic  Currents.— (Reply  to  M. 
Cazin).— M.  Blaserm>. 

Application  of  Phosphate  of  Ammonia  and  Baryta 
in  the  Purification  of  Saccharine  Products.— M.  P. 
Lagrange. — The  modes  of  puriiitat.on  at  pit  sent  em- 
ployed in  sugar-works  are  almost  all  based  upon  the 
action  of  lime  and  its  subsequent  elimination  by  means  of 
carbonic  acid.  They  all  leave  in  the  saccharine  products 
a  certain  proportion  of  organic  matters  and  of  mineral 


salts  which,  to  a  certain  extent,  prevent  the  crystallisa- 
tion of  the  sugar.  These  bodies  are  the  cause  of  the 
formation  of  treacle  and  of  the  loss  of  sugar  in  residues. 
The  author  proposes  to  eliminate  the  organic  ^alts  of 
lime,  the  potassa  and  soda  salts  of  certain  vegetable  acids, 
and  the  alkaline  sulphates  by  combining  the  action  of 
baryta  and  of  phosphate  of  ammonia.  In  operating 
upon  syrups  it  is  necessary  to  keep  them  alkaline  or  the 
crystalline  sugar  becomes  transformed  into  glucose.  At 
present  sugars  and  syrups  arc  kept  alkaline  by  lime, 
which  not  only  exists  in  a  soluble  state  in  these  products, 
but  combines  with  vegetable  acids  to  form  very  stable 
lime  salts.  These  salts  arc  not  decomposed  by  carbonic 
acid,  which,  however,  removes  lime  dissolved  in  the 
sugar.  These  organic  lime-salts  occasion  much  trouble 
in  every  stage  of  the  sugar  manufacture.  Animal  charcoal, 
in  the  proportion  in  which  it  is  employed,  does  not  effect 
their  absorption.  The  author  uses  for  their  decomposi- 
tion basic  phosphate  of  ammonia.  Phosphate  of  lime  is 
formed  and  ammonia  set  free.  The  juices  and  syrups 
thus  freed  from  lime  would  quickly  become  neutral  and 
acid.  Baryta  or  sucrate  of  baryta  is  therefore  used  to 
complete  their  purification.  The  baryta  has  a  twofold 
action.  It  decomposes  the  alkaline  sulphates,  forming 
sulphate  of  baryta,  and  also  several  organic  salts  of 
potassa  and  soda,  giving  rise  to  compounds  insoluble  in 
an  alkaline  medium.  This  liberation  of  potassa  and 
soda  not  only  favours  the  insolubility  of  the  organic  salts 
of  baryta,  but  serves  to  maintain  the  alkalinity  of  the 
syrups  freed  from  lime.  In  the  extraction  of  sugar, 
syrups  are  generally  treated  at  20*  Baume,  having 
generally  undergone  the  carbonic-calcic  treatment.  The 
product  is  placed  in  a  steam-jacketted  boiler  and  phos- 
phaie  of  ammonia  is  introduced  equivalent  to  the  lime, 
the  quantity  of  which  must  be  previously  determined,  so 
that  not  more  than  i-ioth  per  cent  may  be  left  in  the 
syrup,  an  amount  which  the  animal  charcoal  is  able  to 
absorb.  Baryta  is  then  added  in  proportion  to  the 
alkaline  sulphates  and  the  organic  matters,  of  which  not 
more  than  1  per  cent  should  be  allowed  to  remain.  The 
whole  is  raised  to  a  boil  and  thrown  upon  Tayler's 
filters.  The  purified  syrup  as  it  drains  from  these  falls 
upon  granulated  bone-black,  leaving  in  the  filters  a  preci- 
pitate valuable  as  manure.  In  refining,  the  purification 
is  made  in  the  boiler  in  which  the  raw  sugar  is  melted. 
The  finely-ground  bone-black  and  the  blood  are  sup- 
pressd  and  phosphate  of  ammonia,  previously  dissolved, 
and  equivalent  to  the  lime,  takes  their  place.  Then  a 
solution  of  baryta  is  added  in  proportion  to  the  alkaline 
sulphates  and  organic  matters  in  the  sugar,  leaving  the 
syrups  faintly  alkaline. 


Krilichri/l  fur    Atmlylisclte   Chemic,   von   Dr.  C.  R. 
Presenilis,  Zwolftcr  Jahrgang,  Zweiter  Heft,  1873. 

Presence  of  Quercttin  and  Quercitrin  in  Catechu 
and  Sumac— Julius  Lowe.— Both  these  bodies  appear, 
according  to  the  author's  experiments,  to  be  present  in 
various  kinds  of  catechu  and  sumac,  though  in  very  small 
quantities. 

Tannin  of  Sumac. — Julius  Lowe.— The  author  pre- 
viously expressed  the  opinion  that  (Ztitschrift  fiir 
Annlytische  Chemic,  vol.  xi.,  p.  365)  the  tannin  of  sumac  is 
distinct  from  that  of  nut-galls.  Alter  a  cartful  examination 
he  now  pronounces  them  identical. 

Determination  of  Potassa.  -Or.  F.  Mohr.— The 
platinochloriJe  of  potassium  can  only  be  weighed  as  such 
upon  the  filler,  an  equal  digit c  of  exsiccation  beinp.  of 
Ci)Ui«e,  necessary.  Such  weighings  upon  n  counterpoised 
filler  are  always  uns:uisf:ictoiy,  whence  it  is  pit  ler.itle, 
whenever  possible,  to  hum  the  filter.  The  smaller  li  e 
amount  of  the  platinum  salt,  the  greater  the  errors  aic 
possible.  The  author  therefore  endeavours  to  determine 
the  amount  of  potassa  by  titrating  some  substance  con- 
tained in  the  salt ;  as  such,  he  naturally  n-lt  cts  the 
chlorine.    The  j  1  ninod  loiMt  i-,  only  |-:mi..l'y  tlttoni- 
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posed  by  heat,  a  part  of  the  chloride  of  platinum  being 
apt  to  remain  untouched  ;  on  the  other  hand,  the  salt  is 
readily  decomposed  if  heated  to  fusion  in  a  platinum 
crucible  with  twice  its  weight  of  oxalate  of  soda.  After 
lixiviation,  the  chlorine  can  easily  be  determined  byadeci- 
normal  silver  solution. 

Volumetric  Analysis  of  Free  Oxygen. — Dr.  F.  Mohr. 
— An  examination  of  Schiitzenberger's  method  with  the 
hydrosulphite  of  soda.  The  author  recommends  a  solution 
of  ferric  chloride,  or  of  iron-ammonia  alum,  with  sulpho- 
cyanide  of  potassium  as  indicator,  for  standardising  the 
hydrosulphite  solution.  He  covers  the  reducing  liquid  in 
the  burette  with  a  layer  of  benzol  of  from  5  to  10  m.m. 
in  depth,  and  reads  off  at  the  line  of  separation  of  the  two 
liquids,  which  is  almost  horizontal,  and  can  be  read  very 
distinctly.  Dr.  Mohr  remarks  that  the  entire  process 
involves  a  certain  petitio  principii — the  assumption  that 
the  reducing  liquid  ads  in  the  same  manner  upon  the 
oxygen  of  ferric  oxide  as  it  does  upon  free  oxygen.  The 
oxidisability  of  hydrosulphurous  acid  is  so  great  that  even 
the  height  from  which  the  drops  fall,  and  the  siae  of  the 
surface,  have  a  perceptible  influence. 

Analysis  of  Galena. — Dr.  F.  Mohr. — Storer's  process 
consists  in  decomposing  the  galena  in  contact  with  zinc, 
sulphuretted  hydrogen  being  given  off,  and  metallic  lead 
set  at  liberty.  Hence  it  might  seem  that  contact  with  zinc 
was  necessary,  and  that  the  disengagement  of  sulphuretted 
hydrogen  was  a  consequence  of  its  presence.  This  is  not 
the  case.  Pure  finely-ground  galena  is  completely  decom- 
posed by  common  hydrochloric  acid,  with  development  of 
sulphuretted  hydrogen  and  formation  of  chloride  of  lead. 
The  action,  however,  is  soon  stopped  by  the  precipitation 
of  chloride  of  lead  upon  the  galena,  and  by  the  saturation 
of  the  acid  with  chloride  of  lead.  The  action  of  the  zinc 
removes  these  inconveniences.  It  is  generally  supposed 
that  the  sulphide  of  lead,  as  precipitated  by  sulphuretted 
hydrogen,  is  insoluble  in  acid  liquids ;  this  is  incorrect. 
Recently  precipitated  and  washed  sulphide  of  lead  is 
instantly  attacked  by  hydrochloric  acid,  even  in  the  cold, 
and  converted  into  chloride  of  lead,  with  evolution  of  sul- 
phuretted hydrogen.  It  is  also  known  that  in  very  acid 
liquids — in  sulphuric  and  hydrochloric  acids — lead  cannot 
be  detected  by  means  of  sulphuretted  hydrogen.  Galena 
can  be  completely  extracted  from  mixed  ores  by  hydro- 
chloric acid,  and  the  lead  can  be  deposited  from  the 
solution.  Copper  pyrites  yields  to  boiling  hydrochloric 
acid  not  a  trace  of  copper,  but  only  a  small  quantity  of 
iron.  Zinc,  iron,  and  manganese,  if  present,  are  not 
thrown  down  by  zinc  from  acid  solutions.  It  is  possible 
to  dissolve  galena  alone,  and  to  throw  down  its  lead ;  and 
Storer's  condition,  that  the  galena  must  contain  no  other 
heavy  metal,  is  not  essential,  with  the  exception,  perhaps, 
of  antimony.  The  weighing  of  the  lead  as  metal  is  prac- 
ticable, but  does  not  give  comparable  results.  It  is  most 
accurately  determined  as  sulphate.  With  whatever  foreign 
metals  (except  antimony)  galena  is  mixed  in  the  gangue, 
the  separation  of  the  lead  in  the  state  of  sulphate  can 
always  be  effected  in  the  following  manner  : — a  grms.  of 
finely  powdered  galena  are  weighed  off,  and  placed  in  a 
■mall  porcelain  pan  furnished  with  a  handle.  It  is  covered 
with  ordinary  pure  hydrochloric  acid,  covered  with  a 
convex  glass,  heated  to  set  free  sulphuretted  hydrogen, 
and  finally  boiled.  A  large  quantity  of  chloride  of  lead 
separates  out.  When  the  acid  is  saturated  with  chloride 
of  lead,  zinc  is  added  in  the  form  of  - a  small  ball. 
Brisk  evolution  of  hydrogen  gas  commences,  and  lead  is 
thrown  down  upon  the  zinc,  fly  the  aid  of  a  gentle  heat, 
fre*h  quantities  of  chloride  of  lead  are  dissolved  and 
decomposed,  until  the  liquid  appear*  clear  and  colourless, 
and  the  evolution  of  sulphuretted  hydrogen  ceases.  The 
liquid  is  poured  off,  and  the  lead  thoroughly  washed  with 
pure  water  in  the  capsule.  The  decantation  is  safe  and 
easy,  on  account  of  the  high  specific  gravity  of  the  lead. 
Dilute  nitric  acid  is  poured  upon  the  lead  while  still  moist, 
and  heat  is  applied  till  the  metal  is  dissolved,  when  nitrate 


of  lead  is  separated  if  the  amount  of  water  present  is 
insufficient.  The  nitrate  of  lead  is  dissolved  by  water  and 
the  application  of  heat,  the  liquid  is  filtered,  and  the  filter 
washed  with  hot  water.  In  the  filtrate,  the  lead  is  thrown 
down  by  the  addition  of  distilled  sulphuric  acid  in  large 
excess,  and  heated  for  a  time,  when  the  sulphate  of  lead 
is  deposited  in  a  dense  form.  When  cold,  the  whole  is 
filtered,  the  precipitate  washed  with  dilute  sulphuric  acid 
and  finally  with  a  little  alcohol,  dried,  and  the  weight  of 
the  sulphate  of  lead  determined  after  incineration  of  the 
filter.  The  filtrate  when  saturated  with  ammonia  shows 
scarcely  a  trace  of  brown  colouration  with  sulphuretted 
hydrogen. 

Swedish  Filter-Paper.— Dr.  F.  Mohr.— The  author 
shows  that  Swedish  filter-paper  is  now  undeserving  of  its 
high  traditional  reputation,  and  that  it  contains  soluble 
alumina. 

Arrangement  for  Preventing  the  Escape  of  Offensive 
Gases  in  Laboratories.— Dr.  F.  Mohr. — The  author 
passes  the  gases  through  a  two-necked  Wolffs  bottle  con- 
taining milk-of-lime,  and  allows  the  residue  to  escape 
through  a  funnel  filled  with  fragments  of  lightly-burnt 
wood-charcoal  the  size  of  a  nut. 

Correction  of  the  Weight  of  Platinum  Crucibles.— 
Dr.  F.  Mohr.  Instructions  for  the  use  of  a  counter- 
poise, instead  of  weighing  the  empty  crucible  after  use. 

Experiences  in  Chemical  Jurisprudence. — H.  Struve. 
— The  author  discusses  minutely  the  methods  for  detecting 
nicotin  and  colchicin  in  cases  of  poisoning,  also  the  re- 
actions of  morphia,  piperin,  brucin,  strychnin,  and  daturin. 

Behaviour  of  Chloride  of  Silver  with  Concentrated 
Sulphuric  Acid  and  with  Solution  of  Perchloride  of 
Iron. — A.  Sauer. — It  is  commonly  stated  that  chloride  of 
silver  is  not  attacked  at  all,  or  but  very  slightly,  by  con- 
centrated sulphuric  acid.  This  is  incorrect.  If  chloride 
of  silver,  either  recently  precipitated  and  washed,  or 
crystallised,  or  fused,  is  healed  for  some  time  with  con- 
centrated sulphuric  acid  in  a  covered  porcelain  capsule, 
the  chloride  of  silver  is  decomposed  and  dissolved,  with 
escape  of  hydrochloric  acid.  Chloride  of  silver  is  also 
soluble  in  solutions  of  perchloride  of  iron,  a  circumstance 
which  should  not  be  lost  sight  of  in  determinations  of 
silver. 

A  New  Application  of  Kempf  s  Washing-Bottle. — 

A.  Sauer. — The  author  applies  this  bottle  in  preserving 
solutions  of  protochloride  of  tin  from  contact  with  the  air. 

Appendix  to  the  Paper  "  On  a  Method  of  Deter- 
mining Sulphur  of  General  Applicability." — A.  Sauer. 
—The  author  furnishes  the  results  of  analysis  in  proof  of 
the  value  of  his  method.  He  adds  the  caution  that  the 
sulphur  in  crude  iron  cannot  be  determined  on  this  prin- 
ciple. In  determining  the  sulphur  in  coal,  lignite,  &c, 
be  employs  not  carbonic  acid,  but  common  air;  incase 
of  bisulphide  of  carbon  and  coal-gas  it  is  necessary  to  use 
carbonic  acid.  In  order  to  absorb  the  vapours  of  bromine 
that  pass  over,  and  for  the  certain  absorption  of  the  sul- 
phurous acid,  the  author  employs  a  second  ball,  U-tube, 
containing  very  dilute  hydrochloric  acid.  This  readily 
dissolves  the  bromine  that  passes  over,  and  if  no  sulphuric 
acid  is  present  in  the  last  U-tube,  the  bromo-hydrochoric 
acid  may  be  used  again. 

Apparatus  for  the  Quantitative  Determination  of 
Fats.— E.  Simon.— This  paper  would  not  be  intelligible 
without  the  accompanying  illustration. 

Improved  Apparatus  for  Quantitative  Analysis. — 
A.  G.iwalovski. — The  author  describes  an  apparatus  for 
concini'a!  filtrate*.  &c.  without  delay  and  without 
loss,  and  a  syphon  for  drawing  off  liquids  th..t  rmii  acid 
or  aminoniacal  vapours,  &c.  The  descriptions  could  not 
be  distinctly  understood  without  the  illustrations. 

Determination  of  Chlorine  in  Presence  of  Sul- 
phurous Acid. — R.  Messcll. — In  volumetric  determina- 
tions of  the  chlorine  or  hydrochloric  acid  in  the  chimney* 
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gases  of  soda-works,  the  author  found  that  chlorine  cannot 
be  determined  when  in  presence  of  sulphurous  acid  by 
Mohr's  method,  i.e.,  in  a  neutral  solution  with  chromate 
of  potassa  for  indicator.    If  only  small  quantities  of  sul-  1 
phurous  acid  exist  in  solution,  a  red  colouration  of  1 
chromate  of  silver  appears,  which,  however,  gradually  j 
disappears  again.    The  final  reaction  does  not  appear 
until  all  the  sulphurous  acid  has  been  precipitated  as 
sulphite  of  silver. 

Determination  of  the  Granular  Density  of  Gun- 
powder.—Dr.  Ii.  Luck.— A  lengthy  paper,  rather  of  a 
physical  than  chemical  nature. 

Determination  of  Chrome  in  Chrome  Iron  — 
V.  C.  Phillips.— According  to  A.  Mitscherlich,  most 
obstinate  minerals  can  be  decomposed  and  dissolved  by 
heating  them  with  sulphuric  acid  in  closed  glass  tubes. 
In  case  of  chrome-iron  it  was  found  that  sulphuric  acid  of 
the  specific  gravity  of  1*34  at  temperatures  between  250^ 
to  300°  C,  gave  the  best  results  ;  8  c.c.  being  sufficient 
for  i  grm.  of  the  ore.  If  a  solution  of  a  salt  of  chromic 
oxide  is  mixed  with  carbonate  of  soda  in  excess,  and 
bromine-water  is  then  added  drop  by  drop,  with  constant 
Stirling,  the  chrome  dissolves  as  chromate  of  soda.  A 
number  of  experiments  proved  that  the  separation  of 
chromium  in  this  manner  from  zinc,  manganese,  iron,  and 
alumina,  is  complete.  Alumina,  however,  is  less  easily 
treated  than  the  others.  The  solution  must  be  much 
diluted,  and  must  contain  only  a  slight  excess  of  carbonate 
of  soda.  Heat  is  not  applied  until  after  the  addition  of 
bromine. 

Chemico-Technological  Gas  Analysis. — M.  Wink- 
ler.— The  author  treats  of  the  determination  of  oxygen, 
nitric  oxide  and  nitrous  acid,  chlorine,  hydrochloric  acid, 
ammonia,  sulphuretted  hydrogen,  and  carbonic  oxide. 

Pressure  Regulator,  for  Determining  Boiling  Points. 
— Lothar  Meyer. — This  paper  could  not  be  understood 
without  the  accompanying  illustration. 

New  Exsiccator.—  G.  J.  A.  Artope. — The  same  remark  1 
may  apply  here  as  in  case  of  the  Inst  paper. 

Improved  Caoutchouc  Blowpipe  Bellows.— Aimin 
Junge  and  K.  Mitzopulos. 

Determination  of  Melting  Points. — E.  Kopp. — The 
author  recommends  a  mercury  bath  in  preference  to  one 
of  sulphuric  acid  or  of  oil. 

Application  of  Sulphide  of  Sodium  as  a  Blow- 
pipe Reagent.— M.  Jean.-  The  substance  to  be  exa- 
mined is  fused  with  borax  in  the  reducing  flame,  a  poly- 
sulphide  of  sodium  is  added,  and  the  whole  re-heated  in 
the  reducing  flame,  when  according  to  the  metals  present 
cither  clear  sulpho-salts  or  opate  masses  of  various 
colours  are  obtained.  According  to  the  author,  iron, 
lead,  bismuth,  nickel,  cobalt,  palladium,  thallium,  silver, 
copper,  uranium,  give  a  brown  opaque  mass;  zinc  an 
opaque  white ;  cadmium  a  mass  yellow  when  cold, 
but  scarlet  when  heated ;  manganese  a  dirty  chesnut 
brown  ;  gold  and  platina  a  clear,  translucent,  mahogany- 
coloured  ;  tin  a  translucent  yellowish  brown ;  chromium 
a  green  arsenic,  and  antimony,  clear  and  colourless  ; 
vanadium  and  iridium  blood-red. 

Cement  for  Corks  — Otto  Facilidcs. — A  syrupy  solu- 
tron  of  shellac  in  benzol  and  one  of  caoutchouc  in  the 
s.ime  solvent  are  prepared  separately  and  mixed  together. 
The  cement  is  said  to  resist  chlorine. 

Mixter's  Process  for  the  Determination  of  Sulphur. 
H.  l'resenius.— This  paper  would  not  be  intelligible 
without  the  accompanying  illustration. 

Detection  of  Iodine. —  Henry  and  Tilden  recommend 
solution  of  permarganatc  for  the  liberation  of  iodine, 
with  a  view  to  its  subsequent  detection  !by  means  of 
starch.  The  reaction  is,  however,  less  sensitive  than  that 
of  hyponitric  acid. 

Preparation  of  Chemically  Pure  Grape  Sugar.  - 
II.  SchwarU.— Jf  cane-sugar  is  dissolved  in  akohol  of  ho 


per  cent,  to  which  a  little  hydrochloric  acid  has  been 
added,  after  some  time  grape-sugar  separates  out  in  a 
state  of  chemical  purity, 

Determination  of  Nitrogen  in  Bodies  rich  in  that 
Element. — M.  Maercker. — The  author  has  compared 
the  results  of  Will-Varrentrapp's  method  with  that  of 
Dumas  and  finds  that  the  two  agree  when  the  ammonia 
obtained  in  the  former  is  determined  by  means  of  chloride 
of  platinum.  O.  Nasse  washed  out  the  bulb-tube  into  a 
capsule,  evaporates  to  dryness,  and  titrates  the  residual 
chloride  of  ammonium  with  nitrate  of  silver.  S.  W. 
Johnson  recommends  in  place  of  soda-lime  a  mixture  of 
dry  carbonate  or  sulphate  of  soda  and  hydrate  of  lime. 

Quantitative  t etermination   of  Asparagin.  —  K. 

Sachsee.—The  author  founds  his  process  upon  Knops's 
method. 

Determination  of  Moisture  in  Bone-Black.— J. 
Wal/. — The  application  of  a  temperature  of  121"  for  four 
hours,  or  a  period  of  twenty-four  hours  in  the  exsiccator 
is  sufficient  to  drive  off  all  the  moisture. 

Test  for  Balsam  of  Peru.— G.  H.  Hager.— The  author 
recommends  that  2  to  3  c.c.  of  the  sample  should  be 
shaken  up  with  6  to  8  c.c.  petroleum  ether  and  allowed 
to  stand,  when  it  is  seperaled  into  a  dark  brown  mass,  and 
a  colourless  stratum,  which  can  be  decanted  off.  If  the 
sample  is  falsified  this  liquid  has  a  decided  yellow  or 
brownish  colour  or  opaque,  or  the  dark  residue  is  mobile, 
and  some  of  it  passes  over  with  the  clear  liquid,  or  it 
coagalates  speedily  after  removal  of  the  upper  layer,  or 
it  does  not  adhere  to  the  sides  of  the  cylinder. 

Detection  of  Patty  Oils  in  Ethereal  Oils.— F. 
Rhien. — A  flask  containing  4  litre  is  filled  to  the  half  with 
distilled  water,  and  is  connected  by  2  tubes,  bent  at  right- 
angles  and  united  with  cautchouc,  to  a  smaller  flask  of 
200  c.c.  capacity,  in  such  a  manner  that  the  longer  leg  of 
the  tube  reaches  to  the  bottom  of  the  smaller  flask.  Into 
the  latter  pour  about  100  c.c.  of  distilled  water  and  from 
1  to  10  or  15  c.c.  of  the  sample  of  oil.  The  small  flask 
is  then  connected  with  a  Leibig's  condenser.  A  cylinder 
graduated  in  tenths  of  a  c.c.  is  placed  to  receive  the  dis- 
tillate provided  with  a  bent  lateral  tube  to  pour  away  the 
water  which  passes  over  with  the  oil.  This  cylinder  is 
filled  to  overflowing  with  distilled  water.  Everything 
being  thus  arranged,  the  water  in  the  large  flask  is  brought 
to  a  boil,  which  is  kept  up  till  all  the  essential  oil  is 
carried  off  by  the  current  of  steam. 

There  are  also  a  number  of  notes  on  zoo-chemical  analy- 
ses, such  as  a  method  for  detecting  nitrites  in  the  saliva,  by 
means  ofa  mixture  of  starch-paste  andiodide  of  cadmium; 
a  process  for  determining  the  absolute  amount  of  the 
blood  ;  the  detection  of  cystin  in  urinary  calculi ;  the  de- 
dermination  of  urea,  by  means  of  Millon's  reagent;  the 
determination  ot  sugar  in  diabetic  urine  ;  and  the  analysis 
of  human  milk. 
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RESEARCHES 


ON  THE  ATOMIC  WEIGHT  OF 
THALLIUM.' 

By  WILLIAM  CROOKES.  F.R.S.,  &c. 
(Continued  from  p.  17). 

I  would  here  ask  whether  chemists  in  their  analytic 
analyses  sufficiently  allow  for  barometric  variation.  The 
temperature  at  the  time  of  weighing  is  generally  recorded : 
chemists  have  known  the  influence  of  pressure  on  the 
boiling-point,  and  its  effect  upon  gases,  yet  they  appear  to 
neglect  reference  to  the  barometer  when  weighing  solids, 
forgetting  that  they  are  weighing  in  a  gas  which  itself 
possesses  weight.  Weighings  are  repeated  after  some 
operation,  such  as  expelling  moisture,  at  intervals 
sufficiently  long  to  admit  of  considerable  variation  in 
atmospheric  pressure,  and  the  increase  or  decrease  of  a 
few  milligrammes  in  weight  is  considered  to  determine  the 
gain  or  Toss  of  certain  constituents.  It  remains  to  be 
seen  whether  a  neglect  of  variation  in  barometric  pressure 
would  not  account  for  these  minute  differences. 

An  approximation  to  the  true  weight  of  bodies,  that  is, 
their  weight  in  vacuo,  may  be  obtained  by  the  following 
formula,  when  their  specific  gravity  and  weight  in  air  of 
760  m.m.  pressure  of  mercury  at  o°  C.  is  known. 

Let  W  =  weight  in  grains;  then  the  weight  of  air  dis- 
placed is — 

W 

--^—x  000122. 
sp.  gr. 

This  weight  plus  the  value  of  the  weights  111  vacuo 
balancing  the  substance  is  its  true  weight  in  vacuo. 

Let  the  weight  of  800  grains  of  water  in  200  grains  of 
glass  be  required  from  two  assistants,  the  one  weighing 
against  brass,  the  other  against  platinum  weights, 
neglecting  (1)  the  weight  of  air  displaced  and  (2)  its  varia- 
tion in  weight  from  barometric  disturbances. 

(1).  The  true  value  of  800  grains  of  water  weighed  in 
air  (bar  760  m.m.  0°  C.)  =  800-976  grains. 

That  of  290  grains  of  glass          =  200-0976  grs. 
Weight  of  air  displaced  by  water  =    0-976  „ 
„         „        glass  =    0  0976  „ 

A  brass  weight  of  1000  grains  in  use  in  my  laboratory 
displaces  0-1462  gr.  of  air;  a  iooo-grs.  platinum  weight, 
0  05827 1  gr.  of  air. 

Tbe  weight  of  glass  and  water    =  1000*0000  grs. 
„     „   air  displaced  by  them  =      I-9736  >> 


Weight  of  glass  and  water 


1 00 1*9736 


Glass  and  water    =  1001-9736  grs. 

Less  air  displaced  by  weight 
(brass)   —      0-1462  „ 

10018274  grs.  = 
=  the  true  value  of  the  water  and  apparatus  received  from 
the  assistant  employing  brass  weights. 

Glass  and  water   =  1001-973C00  grs. 

Less  air  displaced  by  weight 
(platinum)    -      2*058271  „ 

iooi-gi53;g  grs.  = 
rrthe  true  value  of  the  water  and  glass  received  from  the 
assistant  employing  platinum  weights. 

(2).  In  a  note  to  the  translation  of  Deschantl's 


"Natural  Philosophy,"*  by  Professor  Everett,  it  is  said, 
"  In  strictness  the  weight  in  grammeB  of  a  litre  of  air 
under  -the  pressure  of  760  m.m.  of  mercury  is  different  in 
different  localities,  being  proportional  to  the  intensity  of 
gravity — not  because  the  force  of  gravity  in  the  litre  of 
air  is  different  (for  though  this  is  true,  it  does  not  affect 
the  numerical  value  of  the  weight  when  stated  in  grammes), 
but  because  the  pressure  of  760  millimetres  of  mercury 
varies  as  the  intensity  of  gravity.  So  that  more  air  is 
compressed  into  the  space  of  a  litre  as  gravity  increases. 
The  weight  in  grammes  is  another  name  for  the  mass. 
The  force  of  gravity  on  a  litre  of  air  under  the  pressure  of 
760  m.m.  is  proportional  to  the  6quare  of  the  intensity  of 
gravity.  This  is  as  excellent  example  of  the  ambiguity  of 
the  word  weight,  which  sometimes  denotes  a  mass,  some- 
times a  force ;  and  though  the  distinction  is  of  no  practical 
importance  so  long  as  we  confine  our  attention  to  one 
locality.it  cannot  be  neglected  when  different  localities 
are  compared."  In  one  locality  we  have  to  deal  with 
differences  of  air  pressure  alone.  Assumed  that  we  are 
weighing  at  Greenwich,  where  gravity  is  to  that  of  Paris 
as  3457  to  3456,  the  weight  of  a  litre  of  dry  air  at  Paris 
being  1*293167  grm.  at  o"  C.  at  a  barometric  height  of 
760  m.m.,  the  weight  of  a  litre  of  air  at  Greenwich  at 
the  same  barometric  and  thermometric  heights  will  be 
1*293561  grm.  Knowing  the  weight  of  a  litre  of  air  at 
760  m.m.  barometric  height,  at  a  lower  height  of  the 
mercurial  column  the  weight  will  be  proportionately  less, 
the  temperature  being  supposed  constant ;  so  that  tne 
weight  of  air  displaced  with  the  barometer  at  740  m.m.  by 
the  glass  apparatus  and  water  will  be  1*9216  grs.,  and  at 
715  m.m.  1  SS90  grs.  The  brass  weight  will  displace 
0*1424  gr.  of  air  at  740  m.m.  and  0*1385  gr.  at  715  m.m. ; 
the  platinum  weight  will  displace  0  56737  gr.  of  air  at 
740  m,m.,  and  0  054666  gr.  at  715  m.m.  The  assistant 
weighing  with  brass  weights  would  give  then — 

Under  760  m.m.  an  error  of  1*8276  grs. 

,,   740      ,.  i779-»  1.    on  the  1000. 

1.   7'5      »        ••      «'7505  ■• 
The  assistant  weighing  with  platinum  weights  would 
give- 
Under  760  m.m.  an  error  of  1*915329  grs.' 

„    740      „         „      1*864863  „    on  the  1000. 
7'5  ..      1834334  .. 

Proceed  on  another  supposition.  Let  the  apparatus 
be  weighed  on  two  days,  the  barometer  readings  being 
respectively  740  m.m.  and  715  m.m.  Weighed  on,  say, 
the  first  day  at  715  m.m.,  on  the  second  day  there  would 
1  be  an  apparent  increase  of  nearly  0-029  gr.;  and  if  weighed 
again  on  a  third  day  at  760  m.m.  an  increase  of  0*0771  gr., 
or  against  platinum  weights  nearly  0*081  gr. 

Had  a  specifically  lighter  fluid  than  water  been  taken, 
or  exceptional  cases  exemplified,  it  would  have  been 
possible  to  have  largely  increased  these  numbers ;  but 
they  are  a  fair  average  of  the  errors  unrecognised  in 
ordinary  manipulation. 

To  select  another  instance.  In  the  determination  of 
the  a.nount  of  carbonic  acid  yielded  by  an  organic  body 
under  combustion,  the  weight  of  the  potash  and  bulbs  is 
always  sufficiently  great  to  introduce  an  error  arising 
from  neglect  of  barometric  variation.  Thus,  taking  the 
potash  and  bulbs  to  weigh  600  grains,  there  would  be  dis- 
placed 0*336  **r.  of  air  at  760  m.tn.  pressure,  0  327  gr.  at 
740  m.m.,  and  0*316  gr.  at  715  m.m.  Between  715  and 
760  m.m.  there  is  an  increase  of  weight  of  0*02  gr.,  or, 
supposing  3-5  grs.  of  the  substance  under  analysis  had 
been  taken,  an  increase  of  nearly  0  6  per  cent.  Again,  a 
chloride  of  calcium  tube,  weighing,  with  its  contents, 
350  grs.,  displaces  0  2135  gr.  of  air  at  760  m.m.  pressure. 
'Between  715  and  760  m.m.  there  will  be  an  increase  of 
0*0127  gr.,  or  of  0*36  per  cent.  Thus,  in  tbe  estimation  of 
the  carbonic  acid  and  of  the  water  yielded  by  the  organic 
body,  the  total  error  introduced  by  barometric  variation  is 
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neatly  i  percent.  I  need  not  quote  illusi rations  of  the 
effect  of  such  an  error  upon  the  formula  deduced  ;  it  will 
perhaps  account  for  the  difference  from  theory  often 
obtained  in  the  results  of  carefully  conducted  analyses. 

The  preceding  calculations  show  that  a  simple  formula 
may  be  slated  which  shall  include  the  correftions  on  a 
certain  volume  of  air  for  pressure  and  for  temperature. 
It  is— 

W- 1-293651  grm.  V  -  — 1  _L, 
1+0-003677  760 

where  W  is  the  weight  in  grammes  of  a  volume  (V)  of  air 
at  a  pressure  P  and  temperature  T,  0*00367  being  the  co- 
efficient of  the  expansion  of  air.  For  accurate  experiments, 
it  will  be  necessary  to  substitute  the  weight  of  a  litre  of  air 
in  the  locality  of  the  laboratory  for  the  coefficient  of  V.  The 
formula,  as  it  now  stands,  is  calculated  for  the  volume  in 
litres ;  if  a  cubic  centimetre  be  taken,  the  coefficient  of  V 
becomes  0-00 1 293651 ;  if  a  cubic  decimetre,  0-01293651. 
For  laboratory  purposes,  the  ratio  of  the  pressures  might 
be  tabulated  ;  this  is  scarcely  necessary,  however,  if  the 
ratio  759  :  760  be  taken  — 0-9987  as  sufficiently  accurate, 
for  a  tabular  difference  of  0-0013  will  enable  the  operator 
to  speedily  determine  the  ratio  he  requires. 

In  particularly  describing  the  vacuum  balance,  I  have 
one  peculiarity  to  note  in  relation  to  the  effect  of  heat  in 
diminishing  the  weight  of  bodies.  That  a  hot  body  should 
appear  to  t>e  lighter  than  a  cold  one  has  been  considered 
as  arising  from  the  film  of  air  or  aqueous  vapour  con- 
densed upon  or  adhering  to  the  surface  of  the  colder  body, 
or  from  the  upward  currents  of  air  caused  by  the  expan- 
sion of  the  atmosphere  in  the  vicinity  of  the  heated  body. 
But  neither  hypothesis  can  be  held  when  the  variation  of 
the  force  of  gravitation  occurs  in  a  vacuum  as  perfect  as 
the  mercurial  gauge  will  register,  and  under  other  con- 
ditions which  I  am  now  supplying,  and  which  I  purpose 
embodying  in  a  paper  to  be  submitted  to  the  Royal  Society 
during  a  subsequent  session. 

(To  be  continued). 


THE  VALUATION   OF  SPENT    OXIDES  FROM 
GAS-PURIFYING. 
iBy  GEORGE   E.  DAVIS. 

Durino  the  last  year  I  have  made  several  complete 
analyses  of  the  spent  oxides  from  gas-works,  and  have 
seen  the  reports  of  other  chemists  mentioning  only  water 
and  6ulphur,  it  being  supposed  that  they  were  the  only 
constituents  in  which  the  manufacturer  of  oil  of  vitriol 
was  interested.    Now,  although  the  purifying  material  is 
nearly  always  sent  to  the  gas-works,  little  else  than  ferric 
hydrate  mixed  with  a  little  sawdust  it  mostly  leaves  as  a 
complicated  mixture,  some  of  its  constituents  exerting  a 
very  injurious  action  in  the  vitriol  manufacture.  The 
amounts  of  these  ingredients  should  be  estimated  so  that 
the  material  might  be  correctly  valued.    If  we  suppose 
the  sulphur  to  be  mixed  with  ferric  hydrate  only,  a  suffi- 
cient current  of  air,  together  with  the  requisite  degree  of 
heat,  would  eliminate  the  sulphur  to  under  1  per  cent, 
calculated  on  the  resulting  burned  oxide ;  but  when  bases 
arc  present  which  combine  with  the  sulphur  dioxide,  which 
further  produce  sulphates  when  exposed  to  heat  and  an 
oxidising  agency,  the  value  of  a  material  would  be  less  in 
proportion  as  the  bases  increase.   The  only  base  likely  to 
be  present  is  lime,  which  may  either  -result  from  faulty 
manufacture,  or  may  be  added  at  the  various  gas-works 
where  the  oxide-purifying  system  is  used.    The  next  im- 
purity which  acts  injuriously  towards  the  vitriol  manu- 
facturer is  the  ammonia,  existing  in  the  material  as 
ammoniacal  sail*.    The  ammonia,  by  its  action  upon 
nitrogen  trioxidc,  renders  it  imperative  to  work  with  more 
nitre  than  is  absolutely  necessary  for  the  oxidisation  of  the 
mlpbur  dioxide,  but  these  soluble  salts  can  be  easily 
washed  out,  and  valuable  ammonia  obtained,  and  it  only 
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[  wants  a  little  management  to  extract  both  acid  and  base 
in  a  separate  form.    It  i»  the  lime  then  which  requires  to 

be  carefully  estimated,  and  this  may  be  seen  by  the 
following  analyses  :— 

I.  II.  III. 

Sulphur   64376  62-358  67956 

Ferric  hydrate                          M'4al  17-112  '5*335 

Insoluble                              11-052  5099  8304 

Moisture                                 2-079  5*387  3-ooo 

Lime  (combined  with  S)      . .      2  399  —  — 

Sawdust                                  2*470  1776  1-002 

Calcium  carbonate                      —  5-135  3-006 

Ammonium  sulphocyanide  ..     2  662  1-324  noa 
chloride  \ 

ide  }   *•      *  o6°5 


11  cyani 
„  ferrocyanide 
Iron  fenicyanide     . .  . 


trace 


1-663  — 
0-366  trace 


100064  100220  100605 

The  following  is  the  analysis  of  a  sample  of  the  burned 
oxide : — 

Wet.  Dry. 

Moisture                        15  228  — 

Insoluble   2S302  33*3»6 

Ferric  oxide  44*4*o  52*309 

Calcium  sulphate      ..    11-288  I3'3|5 

Sulphur                          0  762  o  200 
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ON  HEAT.' 
By  FREDERICK  GUTHRIE,  B.A..  F.R.S.,  4c. 

The  subjed  of  this  lecture  was  "  Ebullition  and  Radiant 
Heat." 

The  phenomenon  of  boiling  was  first  considered. 
When  a  liquid  receives  such  a  quantity  of  heat,  and  so 
rapidly,  that  its  cohesion  is  so  diminished  that  its  tendency 
to  form  vapour  overcomes  the  pressure  of  the  air,  the 
liquid  forms  bubbles  of  its  own  vapour,  and  is  said  to  be 
boiling.  The  singing  of  the  kettle,  when  beginning  to 
boil,  is  due  to  the  rapid  ascent  of  small  bubbles  formed 
at  the  lower  portion  of  the  liquid,  which  collapse,  and  the 
shocks  which  such  collapses  give  to  the  air  produce  mu- 
sical sounds.  Thus  a  regular  succession  of  bubbles  may 
rise  from  some  rough  surface,  in  rhythmic  sequence,  more 
frequently  than  sixteen  times  in  a  second,  and  produce  a 
musical  note.  To  measure  the  relation  between  the 
pressure  of  the  air  and  the  temperature  at  which  a  liquid 
boils,  an  instrument  called  Marcet's  boiler  is  exceedingly 
useful.  It  11  a  strong  copper  sphere,  air-tight  throughout, 
and  containing  Hg  at  the  bottom  and  water  above.  When 
heat  is  applied  the  steam  cannot  escape,  but  forces  the 
Hg  up  a  tube— a  pressure-gauge — which  dips  into  the  Hg, 
and,  while  the  pressure  increases,  the  increase  of  tem- 
perature is  shown  by  a  small  thermometer  communicating 
with  the  heated  water  or  mixed  atmosphere  inside.  At 
ordinary  temperatures  water  boils  at  ioo°  C,  but  on  the 
top  of  a  hill  it  boils  at  a  lower  temperature.  Hence  by 
increasing  the  pressure  the  boiling-point  is  raised,  and  by 
diminishing  the  pressure  the  boiling-point  is  lowered. 
Let  us  take  alcohol,  slightly  warmed,  and  diminish  the 
pressure  by  withdrawing  the  air  which  exercises  the 
pressure.  One  of  the  three  forces  which  kept  the  liquid 
in  equilibrium  at  that  temperature  has  been  diminished, 
so  it  boils.  Similarly  water  may  be  made  to  boil  below 
100°  C,  by  taking  off  the  pressure  of  the  air  which  is 
restraining  it.  Take  a  flask  of  boiling  water,  from  which 
the  air  has  been  forced  by  the  steam,  and  cool  it  gently. 
What  happens?  The  water  boils  again,  by  ihe  with- 
drawal of  heat,  because  the  steam  is  condensed  into 
waler,  which  does  not  occupy  so  much  space  and  has  not 

•  Abstract  of  the  fifth  of  a  course  at  Lectures  10  Working  Men,  de- 
livered in  ihe  South  Kensington  Mutcom  on  Monday,  the  i;th  ult. 
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so  much  tension,  thus  allowing  the  water  to  rise  as 
vapour.  So,  in  the  cryophorus,  we  saw  how  the  con- 
densation of  the  vapour  of  water  by  freezing  released  the 
pressure  upon  the  surface  of  the  water  in  a  neighbouring 
vessel,  and  allowed  the  water  to  evaporate  more  rapidly, 
so  as  to  cause  it  to  freere. 

That  the  atmosphere  presses  seriously  on  all  bodies— 
that  it  requites  a  considerable  elastic  force  in  the  steam  to 
thrust  back  the  atmosphere  pressing  upon  it — may  be 
simply  shown.  Take  a  closed  vessel  full  of  steam,  and 
you  have  the  condition  of  the  elastic  force  of  steam 
exactly  taking  the  place  of  the  pressure  of  the  atmo- 
sphere ;  but  remove  the  pressure  of  the  steam  by  con- 
densing it,  then  no  restraint  is  exercised,  and  the  sides  of 
the  vessel  fall  in — collapse. 

Different  liquids  have  different  boiling-points,  as  seen 
in  the  different  vapour-tension  of  alcohol,  water,  and 
ether,  when  introduced  into  the  barometer.  This  prone- 
ness  of  different  liquids  to  rise,  with  varying  powers,  in 
the  form  of  vapour,  is  due  in  some  degree  to  their  chemical 
composition,— of  course  depending  also  on  the  quantity 
of  pressure ;  but  that  is  not  all.  The  temperature  at 
which  a  liquid  boils  also  depends  upon  the  nature  of  the 
surface  of  the  vessel  in  which  it  is  heated.  Hence,  under 
ordinary  circumstances,  water  in  a  clean  copper  vessel 
boils  at  too"  C,  but  it  can  evaporate  at  temperatures 
below  this;  and  when  the  containing  vessel  is  of  a  higher 
temperature  than  itself,  the  liquid  assumes  a  peculiar 
form  called  the  spheroidal  stale.  If  you  take  a  basin 
made  of  silver,  which  is  known  to  conduct  heat  very  well, 
heat  it  almost  red-hot,  and  pour  a  little  water  into  it,  the 
heat  radiated  from  the  silver  evaporates  the  lower  surface 
of  the  water  so  rapidly  that  there  is  a  little  cushion  of 
steam  between  the  globule  of  the  water  and  the  heat  of 
the  plate — the  liquid  evaporating  in  the  spheroidal  state 
being  shown  on  the  screen.  This  state  of  water,  which 
thus  fails  to  come  into  contact  with  the  mass  of  metal 
hotter  than  100°  C,  is  sometimes  supposed  to  be  the  cause 
of  boiler  explosions.  Hlacksmilhs,  in  tempering  steel,  are 
particular  to  have  the  water  which  they  use  clean,  and 
such  as  we  generally  employ.  If  the  water  is  soapy,  the 
met.il  docs  not  touch  the  water,  and  is  not  cooled  suffi- 
ciently rapidly.  Plunge  a  red-hot  copper  ball  into  a  solu- 
tion of  soap;  on  taking  it  out  it  will  still  be  red-hot,  and 
you  can  see,  by  the  glow  inside  the  water,  that  the  two 
are  not  in  contact.  Soap-bubbles  are  blown  by  the  hot 
metal,  and  the  space  between  the  metal  and  the  soapy 
film  is  constantly  occupied  by  the  passage  of  steam  be- 
tween the  two. 

We  turn  now  to  the  chapter  of  "  Radiant  Heat." 
With  regard  to  the  rate  at  which  radiant  heat  travels,  the 
best  measurements  are  those  which  depend  upon  the  inti- 
mate association  between  light  and  heat.  When  the 
moon  passes  between  the  earth  and  the  sun,  causing  a 
total  solar  eclipse,  both  light  and  heat  are  shut  off  from 
the  earth  ;  the  moment  the  sun  becomes  visible  its  heat  is 
felt.  This  shows  that,  as  far  as  the  distance  of  the  moon 
from  the  earth  is  capable  of  telling  u?,  heat  and  light 
travel  at  the  same  rate.  The  velocity  of  light  is  found  to 
be  about  200,000  miles  a  second,  and  the  velocity  of  heat 
is  concludtd  to  be  the  same.  Now  when  heat  travels  by 
convention,  it  travels  as  fast  as  the  body  which  holds  it ; 
when  by  conduction,  it  travels  at  a  still  lower  rate,  for  it 
may  be  reckoned,  in  the  case  of  a  bar  of  metal,  by  com- 
paring feet  with  minutes  or  hours. 

Radiant  heat  may  pass  through  solid?,  liquids,  and 
gases ;  and  it  passes,  as  we  see,  from  the  sun  to  the  earth, 
through  interstellar  space,  where  there  is  little  or  no  pon- 
derable matter.  Radiant  heat  passing  in  the  latter 
manner  is  supposed,  like  light,  to  consist  of  rhythmic 
agitation  of  the  particles  of  a  supposed  medium  called 
"  ether."  Some  people  go  so  far  as  to  say  that  this  me- 
dium pervades  al»o  solid  and  liquid  bodies ;  others  sup- 
pose that  it  only  pervades  stellar  space  or  vacua;  and 
when  the  agitation  ol  this  force  meets  with  m  .iter,  it 
communicates  its  peculiar  vibrations  to  this  matter,  and 
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1  these  vibrations  are  carried  by  the  ponderable  matter 
through  itself.  Conceive  a  point  on  a  body  giving  out 
heat,  to  be  joined  by  a  straight  line  with  a  point  on  a 
body  receiving  the  heat,  and  conceive  the  row  of  ether 
particles  on  that  line  to  be  set  in  motion  in  .1  manner 
similar  to  the  motion  of  the  particles  of  water  when  a 
wave  passes  along;  each  particle  moving  up  and  dowr, 
or  to  and  fro,  across  the  direction  of  the  wave's  motion. 
Such  is  supposed  to  be  the  nature  of  the  ether's  agitation 
when  radiant  heat  is  passing  through  it,  and  such  a  line 
of  agitated  ether  particles  is  called  a  ray  of  heat ;  a  col- 
lection of  such  rays  is  a  beam. 

Radiant  heat,  on  striking  a  body,  meets  with  various 
fates.  Suppose  that  body  to  be  a  solid  with  parallel 
sides,  then  the  ray  of  heat  or  linear  system  of  vibration 
striking  the  surface,  which  may  be  smooth  and  metallic, 
is  cast  back  or  reflected  ;  but  if  that  surface  be  of  wood, 
some  of  the  heat  may  be  reflected,  but  for  the  most  pan 
it  heats  the  wood  and  stops  there,  warming  the  mas'.. 
If  the  heat  strike  some  other  substance,  say  rock-salt,  it 
travels  through,  passing  out  parallel  to  its  course  where  it 
entered.  We  may  suppose  three  rays  of  heat  forming  a 
beam,  and  a  portion  may  pass  through  a  body  (trans- 
mission, diathermancy),  a  portion  may  enter  and  warm  it 
(absorption,  athermancy),  and  a  portion  may  be  cast  back 
from  it  (reflection).  That  in  the  fate  which  awaits  a  beam 
in  all  cases ;  but  when  one  of  these  prevail  over  the 
others,  we  call  bodies,  roughly,  transmitters,  absorbers,  or 
reflectors,  of  heat. 

A  ray  of  heat  which  strikes  a  flat,  smooth  reflecting 
surface  is  so  cast  back  that  it  makes,  after  reflection,  the 
same  angle  with  the  reflecting  surface,  or  with  a  perpen- 
dicular to  it  as  it  did  before ;  and  the  incident  ray,  the 
reflected  ray,  and  the  perpendicular  to  the  surface  at  the 
point,  of  impact,  are  all  in  one  plane.  To  prove  that 
radient  heat  obeys  this  law,  reference  must  be  made  to 
another  means  for  detecting  small  quantities  of  heat,  and 
that  means  is  an  electrical  one.  If  two  ends  of  unlike 
metal  bars  are  joined  together,  and  the  other  ends  con- 
nected by  a  wire,  the  slightest  change  in  the  temperature 
of  the  joint  causes  a  galvanic  current  to  pass  through  the 
wire.  A  number  of  such  couples  joined  together  give  a 
thermo-electric  battery  or  pile.  The  presence  of  the 
current,  and  therefore  of  the  heat  which  causes  it,  is 
judged  of  by  the  deflection  caused  by  the  current  on  a 
neighbouring  magnetic  needle.  If  the  current  pass  from 
south  to  north  above  the  needle,  the  northerly  end  of  the 
needle  will  turn  to  the  west.  By  means  of  a  hood,  the 
heat  radiated  towards  the  face  of  the  pile  is  concentrated 
on  them.  Place  a  candle  at  a  certain  distance  from  the 
pile,  and  that  candle  may  stand  for  any  length  of  time 
without  moving  the  needle,  but  if  a  simple  tin  tube  is  in- 
troduced between  the  two,  the  needle  quickly  turns, 
showing  that  the  heat  has  struck  the  metal  tube,  has 
been  reflected  backwards  and  forwards,  just  like  sound, 
and  so  was  concentrated  on  the  face  of  the  thermo-pile. 

Two  spherical  mirrors  may  be  used  to  show  that  the 
law  of  reflection  is  true.  It  is  easy  to  prove  geometrically 
that  if  the  ray  of  light  striking  such  a  mirror  parallel  to 
its  axis  be  very  near  to  this  axis,  the  point  at  which  the 
parallel  rays  are  converged  is  nearly  half  the  radius  of 
curvature,  and  inversely  the  rays  coming  out  from  that 
point  will  be  reflected  in  lines  parallel  to  the  axis.  These 
parallel  rays  strike  the  other  mirror,  and  arc  cast  into  a 
second  focus,  thus  forming  conjugate  mirrors.  A  red-hot 
copper  ball  was  placed  in  one  focus  and  a  little  gun- 
cotton  in  the  other,  and  the  heat  radiated  from  the  ball 
and  reflected  was  sufficient  to  inflame  the  cotton.  In 
fact,  the  power  of  polished  metal  surfaces  to  reflect  heat 
is  well  known,  as  in  the  action  of  a  Dutch  oven-  before 
the  fire,  and  firemen  using  a  polished  metal  helmet,  th.it 
the  heat  may  not  affect  the  head,  but  be  reflected. 

For  some  time  it  was  thought  that  cold  i9  reflected  a? 
well  as  heat,  but  we  do  not  recognise  cold  as  a  thin:;  o-  a 
state,  but  f  imply  as  the  absence  of  heat.  If  a  mixture  01 
ice  and  salt  (freezing  mixture)  be  placed  in  one  focus  of 
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the  spherical  mirrors,  and  a  thermometer  in  the  other, 
apparently  cold  is  reflected.  Now  we  have  to  explain 
this  phenomenon  according  to  the  hypothesis  that  there  | 
is  only  one  thing — heat,  and  the  absence  of  that  is  cold,  | 
and  that  has  induced  people  to  look  upon  the  state  of 
matter  with  regard  to  heat  in  this  way.  It  is  supposed 
that  all  bodies  are  giving  out  heat  to  ail  other  bodies,  but 
that  the  balance  of  exchange  is  in  favour  of  the  colder 
bodies.  When  I  hold  my  hand  by  the  side  of  the  flame 
of  a  candle  I  am  receiving  heat,  and  it  is  supposed  that 
my  hand  is  giving  out  heat  just  as  much  when  I  hold  it 
near  the  flame  of  a  candle  as  when  near  a  mass  of  ice,  but 
in  the  latter  case  my  hand  gives  out  more  heat  than  it 
receives.  The  face  of  the  pile  maybe  placed  in  one  focus 
and  the  freezing  mixture  in  the  other,  when  the  pile  is 
found  to  give  out  more  heat  than  it  receives,  and  there- 
fore becomes  cold.  The  pile  may  be  looked  upon  as  the 
red -hot  copper  ball,  and  the  freezing  mixture  as  the  gun- 
cotton.  It  is  only  by  thought  of  this  kind  that  one  can 
reconcile  this  apparent  radiation  of  cold. with  the  well- 
accepted  idea  that  there  is  no  such  thing  in  the  abstract. 

Attention  was  lastly  directed  to  two  pots  containing 
hot  water  to  begin  with,  and  kept  at  the  same  distance 
for  some  time  over  a  sheet  of  hot  iron,  to  prove  that  the 
heat  radiated  from  the  plate,  and  was  reflected  more  from 
a  bright  metallic  surface  than  a  dull,  sooty  one.  A  com- 
panion  experiment  was  made  with  two  pots  filled  with 
the  same  hot  water  at  the  same  time.  The  black  one 
was  found  to  be  cooler  (ban  the  bright  one,  the  bright 
metallic  surface  refusing  to  let  the  heat  pass  out,  just  as 
it  refused  to  let  the  heat  pass  in.  And  so,  if  you  wish  to 
keep  water  hot  for  a  long  time,  as  you  do  in  making  tea, 
you  get  hotter  and  stronger  lea  by  using  a  metal  teapot 
instead  of  a  dull  or  earthenware  one — the  same  nature  of 
surface  which  allows  heat  to  enter  a  body  freely,  allows 
it  to  leave  the  body  freely,  or  good  absorbers  are  also 
good  radiators. 
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MANCHESTER  LITERARY  AND  PHILOSOPHICAL 
SOCIETY. 
Ordinary  Mating,  December  2nd,  1873. 

Rev.  William  Gaskell.  M.A.,  Vice-President,  in  the 

Chair. 

Mr.  Henry  H.  Howahtii,  F.S.A.,  was  elected  an  Ordi- 
nary Member  of  the  Society. 

The  following  letter  from  Mr.  Henry  Bowman,  of 
Brockham  Green,  Surrey,  dated  27th  November,  1873, 
was  read  : — ■ 

Seeing  the  report  of  Prof.  Reynolds's  experiments  on 
the  nature  of  the  explosive  force  of  lightning,  it  occurred 
to  mc  that  the  Society  might  be  interested  in  an  account 
of  a  remarkable  thunderstorm  which  took  place  here  on 
Friday,  the  7th  inst.  I  was  not  at  home  at  the  time,  and 
did  not  hear  of  the  storm  until  my  return  the  following 
week.  The  Vicar  of  this  place  sent  a  short  notice  of  the 
storm  to  the  Tinas,  copy  of  which  is  enclosed,  together 
with  some  further  particulars  which  he  has  kindly  jotted 
down. 

"  The  Kev.  Alan  Chealcs  .  .  .  writes  to  us  ...  a  re- 
markable storm  burst  over  the  valley  between  Dorking 
and  Keigateon  Nov.  7.  ...  In  general  we  have  a  remark- 
able immunity  from  thunderstorms,  which  draw  away 
along  the  Downs  to  the  north  of  us.  The  storm  came  up 
suddenly  from  the  N.W.  ...  I  have  just  returned  from 
inspecting  an  oak  tree  in  Betchworth  Park  .  .  .  which  was 
completely  cleft  in  two.  .  .  .  The  tree  has  been  chopped 
down  within  about  10  feet  of  the  ground.  .  .  .  The  girth 
is  about  8  feet." 


Nov.  20,  1873. 
My  dear  Sir, — In  reply  to  your  enquiries  relative  to  the 
very  remarkable  thunderstorm  of  Nov.  7,  mentioned  in 
the  Times  of  Nov.  13,  I  have  much  pleasure  in  putting 
before  you  such  other  particulars  as  I  have  been  able  to 
gather.    There  was  no  warning  whatever ;  a  black  cloud 
rolled  up,  a  little  rain,  and  then  two  tremendous  flashes. 
The  tree  struck  was  a  fine  young  oak,  half  covered  with 
ivy,  in  a  row  with  other  oaks,  some  also  having  ivy  on 
them.    E.  Batchelar,  painter,  at  Dorking,  2  miles  off, 
describes  a  tremendous  flash  of  blue  light,  and  thunder 
instantly.    Rev.  G.  R.  Kensit,  walking  in  fields  about 
1  mile  off,  described  a  ball  of  blue  fire,  which  seemed  to 
fall  on  his  foot.    Martha  Rapley,  coming  home  through 
Bctchwork  Park  with  perambulator  and  two  children,  was 
only  300  or  400  yards  from  the  tree ;  was  so  stunned  and 
blinded  that  she  saw  nothing — perambulator  seemed 
wrapped  inflames — she  did  not  know  whether  the  children 
were  dead  or  not  until  she  got  home :  neither  injured. 
J.  C.  Richards,  Esq.,  of  Boxhifl  Farm,  had  a  sheep  killed 
about  |  a  mile  off;  he  seemed  to  think  it  was  killed  by  the 
same  flash  that  split  the  tree :  there  was  only  one  other 
flash.    The  tree,  unfortunately,  was  removed  at  once 
by  Mr.  Hope's  woodreeve.    I  could  not  see  that  any  part 
was  blackened.    Mr.  Richards  observed  to  me  that  no 
conceivable  human  force  could  have  so  split  it.    Part  of 
the  fibre  had  been  made  to  writhe  round  in  a  most  re- 
markable manner.    Huge  splinters  (3  feet  by  3  or  4  ins.) 
were  chopped  out,  and  lay  a  few  feet  off.   The  tree  was 
divided,  and  hung  each  side  of  the  fence  about  8  or  10  ft. 
from  the  ground.    The  lightning  seemed  to  have  run 
down  thence  along  the  outside  bark  into  the  ground  ;  but 
the  marks  were  slight.  The  tree  was  still  solid  below  the 
cleft.— I  am  yours  faithfully,  Alan  Cheales. 


NEWCASTLE-UPON-TYNE  CHEMICAL  SOCIETY. 
General  Altering,  November  vjth,  1873. 

Dr.  Lunge,  President,  in  the  Chair. 


The  following  paper  was  read  by  Mr.  P.  A.  Berkley 
"  On  the  Practical  Employment  of  Dynamite" :— 

The  reason  I  obtrude  the  following  notes  on  "  dynamite," 
or  Nobel's  patent  safety  powder,  or,  as  the  Americans  call 
it,  "giant  powder,"  is  that  many  manufacturers  and  others 
may  not  know  the  value  of  it,  or  may,  like  myself,  not  even 
have  beard  of  its  properties,  until  compelled  by  necessity 
to  seek  it  out.  I  will  not  attempt  to  give  its  chemical 
properties,  but  simply  state  the  need  I  nad  for  such  an 
agent,  and  my  experience  in  its  use  during  some  months. 

In  the  early  part  of  the  present  year  we  took  down  one 
of  the  blast-furnaces  at  J  arrow,  which  had  been  in  opera- 
tion more  than  ten  years,  in  order  that  a  larger  and  more 
economical  furnace  might  be  built  in  its  place.  When  we 
commenced  to  take  out  the  foundations  for  the  new  furnace, 
wc  found  that  for  several  feet  below  the  hearth  it  was  one 
solid  block  of  iron,  about  10  feet  diameter,  I  suppose, 
the  weight  of  which  could  not  be  less  than  125  tons.  As 
this  block  was  not  in  the  centre  of  where  the  new  furnace 
was  intended  to  be  built,  and  as  it  might  again  become 
fusible,  and  so  injure  the  new  furnace,  it  was  absolutely 
necessary  to  have  it  removed.  The  two  courses  open  were 
either  to  excavate  under  it,  and  so  bury  it,  or  to  break  it 
into  pieces  that  could  be  removed.  The  latter  course 
appeared  preferable,  for  the  value  of  the  iron  broken  up 
so  that  it  could  be  re-melted  was  about  £3  per  ton ;  conse- 
quently I  had  holes  drilled  into  the  iron,  about  1 J  to  2  inches 
diameter,  and  filled  with  gunpowder,  well  stemmed,  but 
the  discharge  had  not  the  least  effect.  Steel  wedges  and 
other  methods  were  tried,  but  proved  of  no  avail.  I  then 
made  enquiries  as  to  other  explosives.  When  I  heard  of 
dynamite  I  put  myself  into  communication  with  Mr.  F.  H. 
Edwards,  the  agent  for  the  North  of  England,  and  with 
him  1  experimented  upon  a  block  of  iron,  about 
2  feet  6  inches  across,  and  1  foot  6  inches  thick,  without 
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any  hole  being  bored.  Two  cartridges  (about  <ti  ounces)  I 
of  dynamite  were  exploded  on  the  top  of  it,  but  had  no  f 
effec'i ;  we  then  exploded  about  9  ounces,  which  broke  the 
block  clean  in  two  pieces.  I  then  saw  that  with  holes 
bored  it  was  possible  to  break  up  the  whole  lump.  Four 
rattle  braces  were  kept  continually  at  work  in  drilling  holes, 
1 1  inches  diameter,  at  about  3  feet  apart.  We  could  not 
drill  the  entire  depth,  so  had  to  break  off  the  top  2  feet, 
after  which  we  took  other  2  feet  off,  when  we  had  suffi- 
cient thickness  to  form  a  good  hearth.  I  may  state  that 
in  some  instances  the  explosion  of  the  dynamite  broke  off 
the  iron  on  the  outside  to  the  full  depth,  and  the  block 
was  cracked  through  the  centre.  The  whole  of  the  block 
could  thus  have  been  broken  up  if  time  had  not  been  more 
valuable  than  the  iron.  Some  of  the  fractures  were  4  feet 
by  3  feet,  of  the  toughest  cast-iron  I  have  seen;  doubtless 
it  became  so  by  cooling  very  slowly.  The  curious  may 
ask,  How  did  this  quantity  of  iron  get  there  ?  This  is 
easily  answered.  The  hearth  of  the  furnace  was  laid  with 
fire-brick  lumps,  i  feet  high,  of  a  wedge  form,  so  that  they 
could  not  rise,  but  in  process  of  time  these  melted  out ; 
under  these  were  ordinary  fire-bricks,  laid  in  lime.  When 
the  fluid  iron  came  upon  them,  they,  being  the  lighter, 
were  floated  up  and  were  melted  ;  so  it  continued  until 
the  iron  got  through  the  foundations  on  to  the  clay. 
Some  four  or  five  years  since  I  was  much  troubled  with 
this  furnace  ;  we  "  tapped"  it  at  the  usual  times,  but  for 
days  we  got  no  iron  out,  the  charges  were  put  in.  and  the 
slag  ran  as  freely  as  ever,  but  no  iron  came  (a  wag  sug- 
gested that  they  had  tapped  her  from  "  below  ").  The 
furnace  was  allowed  to  stand  open  for  some  time  with  the 
blast  off,  after  which  it  worked  as  productively  as  ever. 

It  may  be  interesting  to  many  to  know  what  dynamite 
is,  what  are  its  properties,  and  how  it  is  used.  Dynamite 
is  composed  of  75  per  cent  of  nitro-glycerine,  well  mixed 
with  25  per  cent  of  an  infusorial  earth,  known  as  "kicsel- 
guhr,"  which  is  sufficiently  absorbent  in  quality  to  prevent 
exudation.  It  is  of  a  light  brown  colour,  and  when  in  a 
proper  state  for  use  is  of  a  pasty  consistence.  It  should 
be  kept  at  about  50"  or  6o"  of  temperature;  when  cold  it  is 
not  so  effective.  Dynamite  explodes  at  420°  F.  I  con- 
sider dynamite  much  more  safe  than  gunpowder;  when 
laid  open  and  set  fire  to,  it  quietly  burns  away.  Our  men 
were  oil  perfectly  new  to  its  use,  and  never  had  the 
slightest  accident  with  it.  It  always  exploded  when  a 
lighted  match  was  applied,  never  without,  and  it  never 
hung  fire.  Although  I  have  not  tried  what  concussion 
dynamite  will  stand,  it  has  been  tested  by  a  case  con- 
taining 56  lbs.  of  dynamiie  being  thrown  from  a  height  of 
130  feet  into  a  quarry,  and  it  did  not  explode.  It  explodes 
in  one-twentieth  of  the  time  it  takes  gunpowder,  and  is 
three  times  as  powerful.  With  its  rapidity  of  explosion 
the  downcast  force,  although  not  confined,  is  strangely 
great,  as  instanced  in  (he  block  of  iron,  2}  feet  by  ij  feet, 
being  broken  in  two  by  about  1  lb.  of  dynamite,  whereas 
powder,  without  being  confined,  would  have  had  no  effect. 
Dynamite  in  exploding  does  not  scatter  the  fragments 
about  like  gunpowder,  unless  the  hole  has  been  fired  two 
or  three  times,  and  become  much  shattered.  For  instance, 
the  breaking-up  took  place  between  two  blast-furnaces, 
only  some  20  feet  distance  ;  at  the  baik,  about  the  same 
distance,  were  the  heating  stovis,  and  close  at  hand  were 
the  water-pipes  for  supplying  the  furnace  tuyeies  and 
boilers,  also  the  blast  main  and  waste-gas  tube,  and  yet 
no  injury  of  consequence  occurred.  Certainly,  a  few 
pieces  did  fly,  one  piece  about  10  lbs.  weight,  was  thrown 
across  the  river  into  Willington  Quay,  breaking  the  top  of 
a  shop  door  frame,  and  rather  startling  an  old  couple  that 
were  passing  at  the  time  ;  but  I  can  assure  you  that  I  was 
heartily  glad  when  I  got  through  my  woik,  and  was 
thankful  that  amidst  such  a  dense  population  no  serious 
damage  was  done.  At  first  we  tried,  by  putting  timbers 
across  the  holes  chained  together,  to  prevent  the  pieces 
flying,  but  it  made  matters  worse,  as  the  timber  was 
scattered  about  fearfully.  At  times,  when  we  used  a  large 
charge,  say  3  lbs.,  the  concussion  was  terrific,  shaking  the 


whole  place.  There  is  no  stythe  from  it  like  gunpowder, 
and  therefore  in  that  instance  it  is  well  adapted  for  mines 
where  the  ventilation  is  not  good.  Dynamite  must  be 
most  valuable  for  blasting  among  water,  as  no  damp 
affects  it. 

The  using  of  dynamite  is  very  simple  ;  it  is  supplied 
from  the  manufactory  in  cartridges,  about  3  inches  long,  and 
about  7-8ths  of  an  inch  diameter,  weighing  between  2 
and  3  ounces.  A  special  fuse  is  made  for  it,  but  any 
ordinary  fuse  will  answer.  The  end  of  the  fuse  is  cut 
clean  and  square,  and  inserted  into  a  special  cap  or  deto- 
nator ;  the  cap  is  fastened  on  to  the  fuse  by  a  pair  of 
nippers  (a  little  tallow  may  be  put  upon  the  joint  to  keep 
any  water  out  of  the  can) ;  the  cap  is  then  inserted  into  a 
small  cartridge  called  the  primer;  the  parchment 
having  been  opened  to  receive  it  is  tied  over  the  fuse  to 
prevent  it  coming  out  of  the  cartridge ;  the  hole  that  has 
been  drilled  is  filled  with  water,  and  a  sufficient  numbtr 
of  cartridges  put  in  (I  have  put  in  as  many  as  twelve  in 
one  hole)  and  each  pushed  home  by  a  piece  of  wood 
(iron  should  not  be  used),  so  as  to  fill  the  hole,  and  a  I 
come  close  together ;  on  the  top  is  placed  the  primtr 
cartridge,  with  the  fuse  attached,  and  cut  to  a  sufficient 
length  to  let  the  men  get  away.  The  hole  being  filled 
with  sand,  or  water,  which  is  better,  as  water  does  not  in 
the  least  injure  its  action,  the  fuse  is  fixed,  which  com- 
municates with  the  fulminating  powder  in  the  cap,  which 
explodes  the  dynamite. 

Frequently,  if  the  block  is  large,  the  first  explosion  will 
not  break  it,  but  the  hole  will  have  been  made  more  than 
twice  the  diameter,  so  that  double  the  quantity  of  dyna- 
mite may  be  put  in  the  second  time,  which  is  pretty  sure 
to  do  execution. 

I  need  not  say  that  nearly  every  one  seems  to  dread 
"  nitro-glycerine  ;"  perhaps  we  have  good  reason,  for  the 
terrible  accident  that  hurried  our  amiable  townsmen  out 
of  the  world  is  still  fresh  in  our  memories.  But  this 
preparation  0/  it  seems  to  me  perfectly  safe.  It  has  for 
the  last  eight  years  been  used  very  freely  on  the  Conti- 
nent, where  there  are  some  ten  or  eleven  manufactories, 
one  of  which,  near  Hamburg,  produces  more  than  1000 
tons  annually,  and  every  facility  is  given,  both  by  the 
governments  and  railway  companies,  for  its  transportation 
and  use.  It  is  not  so  in  this  country,  as  before  using  it 
you  must  have  a  special  license  from  the  Home  Secretary, 
and  the  conditions  of  license  are  most  arbitrary  and 
binding.  Many  of  the  railways,  among  them  the  North 
Eastern,  absolutely  refuse  to  carry  it,  and  as  the  only 
manufactory  in  Great  Britain  is  at  •'Ardeer,"  on  the 
coast,  about  thirteen  miles  from  Glasgow  (The  British 
Dynamite  Company),  it  must  either  come  by  sea  or  by 
the  underground  railway.  It  is  not  for  me  to  say  how  I 
got  it.  I  had  a  conference  with  Mr.  John  Downie,  who 
feels  keenly  the  prohibitions  of  the  Government  and  rail- 
way companies. 

Mr.  Berkley  exhibited  a  nitro  glycerine  cartridge  and 
fuse. 

Mr.  Pattinson  asked  if  it  was  not  a  fact  that  there  had 
been  a  good  many  accidental  explosions  of  dynamite  ? 

The  President  said,  Mr.  Berkley  had  made  a  remark 
just  now  about  explosions  from  dynamite  being  unknown. 
It  might  be  that,  after  it  was  once  manufactured,  it 
became  comparatively  harmless  without  being  exploded 
at  will.  But  it  was  known  to  him  (the  President)  that 
one  of  the  manufactories  on  the  Continent,  where  it  is 
made,  had  already  twice  been  entirely  destroyed  by  an 
explosion.  On  the  last  occasion  it  was  so  entirely 
destroyed  that  it  was  quite  impossible  to  make  out  in 
what  way  the  explosion  happened,  because  everybody 
present  at  the  lime  of  the  accident  was  blown  to  atoms. 
It  was  a  personal  friend  of  his  own  to  whom  the  manu- 
factory belonged,  and  who,  fortunately  for  himself,  was 
not  present  at  the  time  of  the  last  accident.  Still, 
al: hough  this  was  a  fad,  which  he  knew  from  personal 
knowledge,  yet  it  might  be  that  Mr.  Berkley  was  quite 
correct  in  this— that  when  once  kieselguhr  was  impreg- 
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natetl  with  nitro  glycerine  then  the  explosive  properties  I 
of  the  nitro-glycerinc  were  so  far  subdued  that  it  could  j 
be  handled  in  comparative  safety.  That  the  gentleman  ' 
who  was  in  these  factories  was  not  an  amateur,  or  one 
who  could  be  blamed  for  his  own  ignorance  on  account 
of  these  explosions,  was,  he  thought,  proved  by  the  fad 
that  he  was  employed  by  Mr.  Nobel  to  go  out  to  Cali- 
fornia, and  introduce  the  manufacture  of  it  there,  so  that 
he  must  have  been  competent  in  the  matter.  Perhaps  it 
might  interest  them  to  hear  that  he  did  not  go  out  until 
Mr.  Nobel  had  insured  his  life  for  ^3000.  It  is  perfectly 
correct,  to  his  own  knowledge,  what  Mr.  Berkley  states, 
namely,  that  dynamite  is  in  quite  regular  use  on  the  Con- 
tinent for  mining  operations,  and  by  different  governments 
for  operations  of  war ;  and  its  manufacture  and  its  carriage 
are  not  subject  to  any  but  reasonable  precautions.  It 
seemed  as  if  now  the  proper  medium  had  been  found  to 
make  nitro  glycerine  available  for  the  purposes  to  which 
it  was  from  the  very  first  destined,  but  which  it  did  not 
fulfil,  on  account  of  the  very  great  danger  connected  with 
its  handling;  but  it  might  be  interesting  to  say  that  a 
great  many  absorbents  of  nitro  glycerine  had  been  tried, 
but  that  they  had  all  failed.  The  inventor  of  dynamite, 
Mr.  Nobel,  had  the  monopoly  of  the  special  substance 
which  Mr.  Berkley  mentioned,  namely,  kieselguhr ;  and 
in  order  to  be  able  to  manufacture  a  similar  article,  a 
large  number  of  other  bodies  had  been  tried,  but  none  of 
them  had  succeeded  to  anything  like  the  extent  of  kiesel- 
guhr. It  is  found,  at  least  in  large  quantities,  only  in  one 
spot,  near  Luncburg,  in  North  Germany,  but  it  is  found 
in  immense  quantities  there,  and,  so  far  as  that  was 
concerned,  there  was  not  the  slightest  difficulty  in  getting 
a  sufficient  supply  of  it.  It  is  nearly  pure  silica,  and 
consists  of  shells  of  infusoria  of  past  ages.  It  was  a 
whole  geological  bed,  and  so  far  no  other  use  for  it  exists; 
at  least  the  other  uses  to  which  it  had  been  put  had  been 
given  up— for  instance,  the  manufacture  of  water-glass. 

Professor  Marreco  thought  the  paper  a  most  interest- 
ing one,  and  a  valuable  addition  to  their  knowledge  of 
nitro-glycerine  preparations;  but  he  must  say  it  had  not 
in  the  least  increased  his  faith  in  them.  He  believed 
that  for  these  purposes  gun-cotton  was  the  safest.  He 
had  a  good  deal  to  do  with  this  when  it  was  attempted  to 
introduce  it  into  this  neighbourhood,  and  he  was  not  very 
sorry  it  was  not  introduced ;  but  he  did  believe  that  nitro- 
glycerine is  thoroughly  and  radically  unsafe.  They  were 
told  it  was  innocuous;  yet  they  somehow  heard  of  its 
exploding  under  some  conditions  or  other  which  were 
never  ascertained,  because,  unfortunately,  as  Dr.  Lunge 
observed,  there  was  very  seldom  anybody  left  to  tell  you 
anything  about  it.  There  was  another  instance  of  the 
dangerous  character  of  the  whole  class  of  compounds  of 
this  nature,  and  that  was  the  explosion,  probably  of 
nitrate  of  methyl,  which  the  late  Mr.  Chapman  was 
destroyed  by.  Here  was  the  fact,  that  Mr.  Chapman, 
than  whom  no  man  could  be  more  careful,  was  destroyed 
by  this  compound,  under  circumstances  which  they  knew 
nothing  about.  All  they  could  say  was  that  the  whole 
place  was  blown  up.  With  regard  to  the  stythe  from  that 
part  of  the  nitro-glycerir.c  which  was  not  exploded,  he 
did  not  sec  why  a  little  silica  should  make  it  less  stythey ; 
and  they  knew  that  the  men  complained  greatly  of  the 
stythe  in  close  pits. 

The  President  said,  that  when  Mr.  Berkley  was 
reading  his  paper  he  was  thinking  himself  of  the  stythe 
from  nitro-glycerine  or  dynamite,  which  arc  quite  identical 
in  this  respect,  and  he  considered  it  certainly  as  bad  as 
that  from  gunpowder  in  a  confined  place,  but  perhaps  not 
in  an  open  place  ;  and  as  he  understood  that  experiments 
had  been  tried  only  in  open  placer,  it  would  not  be  so 
conspicuous,  because  there  wis  no  smoke  from  it ;  but 
the  stythe  woulJ  be  just  as  bad  as  (mm  gunpowder, 
perhaps  worse,  only  there  would  be  no  visible  smoke.  He 
did  not  think  Professor  Marreco's  objections  to  dynamite 
were  quite  so  valid  as  he  thought  them,  because  practice 
had  a  great  deal  to  say  in  these  matters ;  and  although 


Professor  Marreco  did  not  see  any  physical  reason  why 
the  admixture  of  25  per  cent  of  a  porous  material  should 
make  nitro-glycerine  so  much  less  dangerous  than  it  is  in 
the  liquid  state,  yet  it  was  a  fact  which  had  been  tried  not 
only  by  a  few  show  experiments  before  an  unscientific 
audience,  but  by  practice.  He  did  not  believe  in  such 
things  as  show  experiments  himself;  but  it  had  been  tried 
by  many  years  practice.  He  did  not  think  it  was  requisite 
to  carry  such  explosive  compounds  in  the  same  train  as 
passengers.  If  that  were  the  case,  he  thought  the  ob- 
jection would  be  perfectly  valid,  but  prohibiting  th<- 
carriage  of  such  substances  altogether,  in  any  sort  of 
trains,  was,  he  thought,  going  too  far;  but  it  was  not  for 
him  to  tell  companies  what  they  were  to  do  and  what  they 
were  not  to  do. 

Mr.  Berkley  had  consulted  those  who  had  used  ex- 
plosives, and  he  could  not  find  any  other  agents  which 
would  break  up  the  iron  except  dynamite.  Gunpowder 
had  not  the  slightest  effect  upon  it ;  and  it  was  really 
wonderful  with  what  a  small  charge  it  was  done.  liven 
the  small  cartridge,  a  specimen  of  which  he  produced, 
was  tried,  and  the  blast  splintered  and  cracked  it  in  almost 
every  part.  To  put  in  an  inch  and  a  half  after  the  first 
discharge  would  make  it  a  two  and  a  half  inch  hole. 
How  it  deepened  it,  and  where  the  material  went  to,  it 
was  difficult  to  tell ;  but  such  was  the  effect.  With 
reference  to  the  explosion  at  the  manufactory  which 
Dr.  Lunge  had  mentioned,  it  ought  to  be  borne  firmly  in 
mind  that  it  was  not  dynamite  which  exploded,  but 
glycerine.  Of  course  nitro-glycerine  would  explode,  and 
dynamite  as  well,  but  wbat  he  contended  for  was  that 
dynamite,  in  the  form  in  which  we  can  now  get  it,  is  a 
safe  substance  to  use.  He  would  also  state  that  in  iron- 
stone mines  where  they  had  used  it,  it  had  not  proved  of 
more  value  than  gunpowder.  It  does  not  shatter  the 
stone  as  gunpowder  does ;  and  in  ironstone  mines  they 
were  obliged  to  use  gunpowder  to  shatter  the  stones,  but 
dynamite  throws  a  great  lump  off.  With  reference  to 
what  he  had  said  about  stythe,  he  should,  perhaps,  more 
correctly  have  said  smoke.  There  was  not  the  slightest 
smell  that  he  had  experienced  from  explosions  of  dyna- 
mite. Now,  anyone  who  had  exploded  gunpowder  in 
mines,  as  he  had  done,  knew  that  the  stythe  for  several 
minutes  afterwards  was  almost  unbearable. 


GEOLOGISTS'  ASSOCIATION. 

At  the  meeting  of  this  Association  on  the  2nd  January, 
a  paper  was  read  by  Mr.  Hawkins  Johnson.  F.G.S.,  on 
•'  The  Nature  and  Formation  of  Flints  and  Allied  Bodn-%." 
—The  object  of  the  paper  is  to  show  the  nature  of 
several  members  of  a  large  group  of  bodies  occurring  in 
sedimentary  deposits  of  different  ages,  and  which  are 
generally  known  as  nodules,  and  described  as  concre- 
tionary. Those  specially  alluded  to  are  the  septcria  from 
the  London  and  Kinimeridge  clays,  the  flints  from  the 
chalk,  the  iron  pyrites  from  the  chalk,  the  phosphatic 
nodules  of  the  Gault,  the  clay  ironstone  nodules  of  the 
carboniferous  series,  and  the  ironstone  from  the  Woolwich 
beds. 

By  the  gentle  action  of  solvents,  the  structure  of  these 
bodies  is  revealed  so  as  to  be  easily  examined  by  the 
microscope.  They  are  then  found  all  to  agree  in  pos- 
sessing a  silicified  organic  structure,  which  may  be 
described  as  a  network  of  fibres,  or  a  mass  permeated  in 
every  direction  by  anastomosing  canals.  This  structure 
was  subsequently  filled  in  with  other  material,  such  as 
carbonate  of  lime,  silica,  bisulphide  of  iron,  phosphate  of 
lime,  carbonate  of  iron,  &c,  the  particular  substance 
thus  filled  in  depending  upon  the  relative  abundance  of 
the  substances  dissolved  in  the  interstitial  water  of  the 
surrounding  matrix. 

The  singular  groups  of  concentric,  siliceous,  oirculnr 
bands  seen  upon  many  f.iss  K  and  known  as  orl  kulir 
silica,  or  b  tk  le  markings,  are  aim  1  x plained.  1  he  fossils 
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on  which  they  occur  were  imbedded  in  a  matrix  more 
porous  than  themselves,  and  of  irregular  constitution,  so 
that  the  evaporation,  to  which  the  consolidation  of  the 
dissolved  silica  in  their  pores  was  mainly  due,  occurred 
at  a  number  of  points  on  the  surface  of  the  fossils,  at 
which  points  a  deposit  of  silica  took  placr,  forming  the 
central  tubercles.  The  cessation  of  evaporation  was 
followed  by  a  fresh  saturation  with  the  solution,  to  be 
again  evaporated  ;  but  as  the  evaporating  points  were 
now  plugged  up  by  the  previous  deposits,  the  silica  last 
consolidated  was  deposited  around  their  margins  and 
upon  them  internally,  appearing  outwardly  as  a  ring 
round  the  tubercle.  Alternations  of  these  conditions 
account  for  the  numerous  bands  seen  in  some  of  the 
groups. 
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Not*.  All  decreet  ol  temperature  arc  Centigrade,  unlets  otherwise 

e*pre»»ed. 


Comptcs  Rendus  Hebdomadttires  des  Sicnccs  dt  V Academic 
des  Sciences,  December  1,  1873. 

Note  Accompanying  the  Presentation  of  Poncelet's 
"  Cours  de  Mechanique  Appliquce  aux  Machines." — 

M.  Resal. 

Terrestrial  and  Solar  Waterspouts  (Trombes). — M. 
Faye. —  The  author  follows  up  his  reply  to  M.  Tarry  (see 
vol.  xxix.,  p.  10)  by  a  direct  examination  of  the  facts.  He 
quotes  a  page  or  two  from  Dr.  Rtyc's  work  describing  the 
phenomena.    The  waterspout  is  shown  to  be  a  sort  of 
machine,  an  apparatus  for  transmission  of  force,  and  doipg 
enormous  wotk  at  one  of  its  extremities.    Where  is  the 
furce  thus  transmitted  ?  Is  it  below  or  above  ?  Below,  the 
air  is  usually  calm,  and  it  is  in  the  heart  of  the  calm  that 
waterspouts  often  appear.    It  seems  doubtful  that  the 
force  can  come  from  the  heart  of  this  calm.    In  any  case 
it  would  only  be  distributed  over  a  wide  space;  then  how 
could  it  accumulate  at  a  particular  point,  and  how  could 
this  point  of  concentration  travel  along  in  the  immobile 
layer  ?    Further,  the  only  force  which  may  exist  in  the 
latent  state  in  an  immobile  layer  is  the  rising  tendency 
produced  by  abnormal  rise  of  temperature.    It  must  be  a 
very  weak  force  at  each  point  of  the  layer,  but,  if  all  the 
forces  were  united  in  a  small  space,  their  sum  might  be 
considerable.    To  produce  this,  the  elementary  forces  must 
be  hindered  from  producing  their  effect  where  they  are 
generated.    The  weight  and  cohesion  of  the  upper  layers 
must  oppose,  for  some  lime  at  least,  the  ascent  of  all  the 
fine  air-currents  which  ordinarily  arise  in  a  fluid  medium 
to  restore  the  equilibrium.    We  have  here  a  restrictive 
condition  ;  still,  this  stale  of  instability  is  sometimes  pro- 
duced for  sometime.    It  occasions  mirage ;  but  a  complete 
calm  is  necessary  for  it.    If  the  wind  blows,  there  is  a 
nvxturc  of  layers  unequally  heated  ;  the  small  ascensional 
forces  do  the  work  in  loco.    Thus  we  already  see  that 
watetspouts  would  never  be  able  to  arise  in  moving  air: 
but  they  do;  hence  wo  must  seek  the  origin  of  their  force, 
and  its  aliment,  elsewhere  than  in  the  inferior  layer.  The 
author  next  represents  the  accumulation  of  hypotheses 
constituting  Dr.  Reye's  theory  of  ascending  waterspouts 
in  calm  air ;  horizontal  convergence  of  the  various  parts 
of  the  layer  to  a  particular  point ;  a  column  of  air  rapidly 
ascending  from  an  annular  orifice  at  this  point ;  the  forces',' 
previously  distributed  over  a  large  extent  of  land,  en- 
gulphed,  as  it  were,  in  the  annular  space ;  the  rising 
column  cartying  up  vapour,  which   soon  condenses; 
progressive  displacement  of  the  cloud  along  with  that  of 
the  ideal  annular  orifice ;  the  latter  moving  in  the  direction  I 
where  the  weakest  of  all  the  convergent  currents  comes  to 
it ;  its  movement  due  to  the  difference  of  two  velocities  1 


diametrically  opposed  ;  rise  and  fall  of  the  currents  along 
with  rise  and  fall  of  the  ring,  &c.    With  regard  to  water- 
spouts in  agitated  air,  the  theory  is  dumb,  fcr  here  there  ;s 
wanting  the  essential  element  of  force.  What  could  cause  the 
air  of  a  vast  horizontal  layer  to  flow  thus  violently  towards 
an  ideal  annular  aperture  ?    It  is  undoubtedly  not  because 
a  first  file  of  molecules  has  passed  that  all  the  others  in  a 
radius  of  several  leagues  would  be  forced  to  do  it  nUo. 
This  conception  is  at  variance  with  the  idea  we  are  led  to 
form  of  the  laws  of  Nature,  which  docs  not  expend  a  Urge 
amount  of  work  where  it  is  easy  to  reach  the  end  by  a 
small  expenditure.    For,  if  we  consider  it,  the  point  here 
is  only  to  restore  the  equilibrium  (deranged  for  the 
moment)  of  a  layer  of  air.    To  prop  up  the  hypothesis  of 
ascending  waterspouts,  it  has  been  necessary  to  expressly 
imagine  a  mechanical  process  quite  inadmissible  for  the 
magnitude  of  the  phenomenon ;  it  has  then  been  necessary 
at  each  new  trait  to  adduce  fresh  causes  not  less  singular ; 
and  all  without  furnishing  an  explanation   of  well- 
characterised  phenomena,  such  as  that  of  a  waterspout 
progressing  against  the  inferior  wind.    On  the  other  hand, 
consider  the  simple  fads.    Here  is  a  true  machine— on 
one  hand,  the  force;  on  the  other,  the  work  produced.  If 
we  cannot  find  the  force  below,  tehcre  there  is  no  movement, 
we  have  only  to  raise  our  eyes  to  the  mouth  of  the  water- 
spout ;  there  we  find  storm-clouds  moving  with  a  high 
velocity,  showing  that  there  is  force  above.    The  water- 
spouts are  formed  above  at  the  expense  of  these  vast 
currents,  which  have  invaded  the  upper  regions.    Not  that 
the  currents  themselves  generate  waterspouts  ;  but  we 
know,  from  the  daily  example  of  our  watercourses,  that 
differences  of  velocity  in  neighbouring  sections  give  rise 
to  gyratory  movement.    Now  this  gyratory  movement, 
which  may  enclose  vast  spaces,  collects,  and  makes  to 
converge  to  a  centre,  those  pre-cxistcnt  inequalities  of 
velocity.    It  sums  them  up,  so  to  speak,  in  a  vortex,  the 
rapidity  of  which   increases   towards  the  centre,  and 
transmits  from  layer  to  layer  all  this  vis  viva,  until  it  is 
exhausted  below  on  obstacles.    In  air,  the  summation  and 
transport  are  a  thousand  limes  easier  than  in  water,  the 
loss  due  to  friction  being  small.    The  waterspout  is  pro- 
pagated downwards  through  the  successive  layers  of  the 
atmosphere,  reaching  the  ground  almost  without  having 
lost  any  of  its  energy.   At  the  moment  of  contact  it  acts 
against  the  resistance,  and  produces  devastative  work,  a 
strict  representation  of  the  vis  viv<t  which  was  stored  up 
above.    If  it  comes  to  a  valley  where  its  point  ceases  to 
touch  the  ground,  the  work  ceases  also,  but  then  the  point 
re-commences  to  descend,  and  soon  resumes  its  ravages. 
These  are  nearly  limited  to  the  circle  embraced  by  the  base 
of  the  waterspout,  but  the  cold  air  which  escapts,  and  is 
re-heated,  rebounds  on  the  ground,  and  rises  tumultously 
about  the  waterspout.    Thus  we  sec  the  meteor  surrounded 
at  its  base  by  a  cloud  of  ascending  dust,  and  in  the 
sea  with  a  cloud  of  foam.    It  is  thus  that  it  raises 
light  substances,  but  it  never  makes  them  pass  through  its 
funnel  (as  some  have  supposed).    It  matters  little  t»  it 
whether  it  act  in  calm  or  in  agitated  air;  it  fnlU  v.s  the 
movement  of  its  funnel,  or  of  the  upper  current  which 
supplies  it.    If  the  inequalities  of  the  current  are  dimi- 
nished, the  waterspout  loses  its  force  ;  it  ceases  to  reach 
the  ground  ;  it  gradually  rises,  and  seems  suspended  for  a 
time  like  a  horn,  ready,  however,  to  re  commence,  if  the 
current  above  experiences  resistances  or  eddies.  The 
author  remarks,  in  conclusion,  that  the  discussion  has 
made  marked  progress  lately,  especially  in  Germany, 
thanks  to  Dr.  Reye's  letter  and  a  recent  memoir  by 
M.  Zollncr.    In  Germany,  the  depth  of  the  spots  is  now 
accepted ;  neither  M.  Zollner  nor  M.  Reye  places  them  on 
the  photosphere,  but  they  are  supposed  embedded  in  its 
thickness.    This  supports  the  author's  theory,  and  is 
against  that  of  clouds. 

Double  Refraction;  Directions  of  Vibratory  Move- 
ment of  Rays  Refracted  in  Uni-Axial  Crystals. — 
Memoir  by  M.  Abria.— (Extract). — The  author  has  found 
that  there  is  sometimes  a  great  difference  between  the 
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azimuths  of  the  planes  of  polarisation  of  the  incident  ray,  1 
corresponding  to  the  extinction  of  the  ordinary  or  extra-  | 
ordinary  refracted  ray,  according  as  the  incidence  is  normal 
or  oblique.  He  sought  to  deduce  from  such  differences  a 
verification  of  Fresnel's  theory  of  double  refraction.  In 
fifteen  experiments,  made  with  two  prisms  of  spar  and  of 
quartz,  the  difference  between  calculation  and  observation 
v.iried  from  a  few  minutes  to  3  degrees. 

Observations  on  M.  Faye's  Communication. — Gen. 
Morin. — The  author  draws  attention  to  the  phenomena 
produced  behind  obstacles  in  the  rapid  stream  of  a  river. 

Analytical  and  Experimental  Study  of  the  Inter- 
ferences of  Elliptic  Rays,— Memoir  by  M.  Croullebois. 
—(Extract).— Elliptical  polarisation,  it  is  known,  forms 
the  transition  between  rectilinear  and  circular ;  for  the 
former  of  which  the  conditions  of  interference  have 
been  defined  by  Arago  and  Fresnel,  and  verified  by 
Fizeau  and  Foucault ;  for  the  latter  by  Fresnel,  Babinet, 
and  Billet.  The  author  thus  seeks  to  complete  the  study 
to  some  extent. 

Carrier  Pigeons  which  Returned  to  Paris  During 
the  Siege.— M.  de  Fonvielle.— The  value  of  the  service 
rendered  by  the  seventy-three  pigeons  which  returned 
during  the  siege  has  been  exaggerated  ;  only  sixteen  are 
thought  to  have  been  of  use  with  reference  to  movements 
of  the  armies  of  defence.  Of  forty-three  balloons,  twenty 
furnished  pigeons  which  returned.  The  most  useful 
balloon  was  the  "  General  Uhrich,"  which  took  with  it 
thirty-six  pigeons,  fourteen  of  which  returned.  It  appears 
from  a  study  of  the  two  branches  of  the  aerial  service 
that  it  is  too  late  to  organise  an  art  of  the  kind  satisfactorily 
when  under  the  enemy's  fire. 

Theorem  of  Celestial  Mechanics. — M.  Siacci. 

Movement  of  an  Elastic  Wire,  One  Extremity  of 
which  is  Animated  by  a  Vibratory  Movement. — M. 
Mercadier.— The  writer  gives  an  equation  which  represents 
this  movement,  and  shows  how  the  consequences  of  it  are 
identical  with  the  experimental  laws  previously  indicated. 

Note  on  Magnetism. — M.  Jrtve. — The  author  had 
formerly  called  attention  to  the  magnetic  movement 
produced  by  magnetisation.  In  the  heel  of  an  electro- 
magnet, induction  currents  were  obtained,  the  direction  of 
which  varied  with  that  of  the  inducing  current ;  this  he 
attributes  to  the  action  of  a  magnetic  intermolecular 
movement  exchanged  between  the  poles.  Prosecuting  the 
study,  he  took  a  long  iron  bar,  one  end  of  which  had  a 
strong  inducing  bobbin,  while  an  induced  bobbin  could  be 
slid  along ;  and  he  has  examined  the  conditions  in  which 
the  magnetic  movement  is  propagated,  and  observed,  e.g., 
the  very  rapid  decrease  of  intensity  of  induced  currents 
generated  from  the  same  inducing  force,  in  proportion  to 
the  withdrawal  of  the  induced  from  the  inducing  bobbin, 
as  also  the  influence  of  the  section  of  the  bar  on  the 
intensity  of  these  currents.  What  he  thinks  the  most 
useful  result  is  the  ascertaining  of  a  notable  retardation 
of  the  induced  currents  for  u  d'arrivee")  or  the  inducing 
currents  (or  "  de  depart") ;  that  is  to  say,  that  the  magnet:c 
movement  is  slow  relatively  to  the  electric  movement.  He 
proposes  to  try  and  measure  the  velocity  of  propagation  of 
this  kind  of  movement. 

Difference  of  Physiological  Action  of  Induced 
Currents  According  to  the  Nature  of  the  Metallic 
Wire  Forming  the  Induced  Bobbin.— M.  Onimus. — 
The  author  made  exactly  similar  bobbins  of  copper,  lead, 
and  German  silver  wire.  When  the  wire  or  the  bobbin  is 
a  bad  conductor  of  electricity,  the  muscular  contraction 
produced  is  stronger,  and  the  impression  on  the  cutaneous 
nerves  is  less  vivid  than  with  good  conductors,  as  copper. 
These  effects  are  more  marked  the  greater  the  exterior 
resistance.  The  current  induced  in  bad  conductors  has 
greater  tension  than  that  in  good,  and  less  quantity.  Coils 
of  German  silver  wire  may,  in  accordance  with  these 
fads,  be  advantageously  used  in  electro- medical  apparatus. 


Ztitichrift  fur  Analytitcht  Chewit,  von  Dr.  C.  R. 
Fresenius,  Zwolfter  Jahrgang,  Zweiter  Heft,  1873. 
Superphosphates  Containing  Iron  and  Alumina, 
and  their  Analytical  Examination. — Dr.  Alwin  Rumpler. 
— The  author  refers  to  the  phosphorite  from  the  Lahn, 
and  to  the  "going  back"  or  "reduction"  of  the  soluble 
phosphate  in  the  superphosphates  prepared  from  that 
mineral.  He  faiUficd  himself,  as  far  back  as  1869.  that 
the  cause  of  this  reduction  was  oxide  of  iron,  especially  in 
the  state  of  silicate,  and  soluble  alumina  mixed  with  the 
phosphate.  He  now  concludes  that  a  soluble  ferric  salt 
of  orthophosphoric  acid  is  formed.  This  salt  is  decom- 
posed by  heat,  a  pulverulent  basic  salt  being  deposited, 
which  does  not  re-dissolve  on  cooling,  and  is  not  soluble 
in  free  concentrated  phosphoric  acid.  The  same  salt  i» 
also  decomposed  by  the  addition  of  water  or  of  alcohol. 
The  presence  of  mineral  acids  does  not  hinder  these 
decompositions,  only  a  larger  amount  of  the  decomposing 
agent  being  required  to  make  the  separation  complete. 
The  decomposition  by  heat  can  be  hindered  by  the 
presence  of  an  excess  of  acid.  Non-volatile  organic  acids 
and  their  salts  hinder  also  the  decomposition  by  water. 
The  precipitate  formed  on  adding  water  to  this  soluble 
ferric  phosphate  is  a  pure  tribasic  phosphate  of  peroxide 
of  iron.  There  is  also  a  salt  of  alumina  corresponding  to 
the  soluble  phosphate  of  iron,  and  capable  of  decomposi 
circumstances.    The  alumina  in  Nav; 


under  the  same 
phosphate  has  the  same  effect  as  the  iron  in  the  Lahn 
phosphorite.    The  question  now  presents  itself,  Docs  the 
compound  in  question  occur  in  ferriferous  and  alumini- 
ferous  superphosphates  ?    Judging  from  the  phenomena, 
this  seems  probable,  or  we  must  at  least  admit  that  such 
a  compound  is  formed  during  the  analysis,  and  under  a 
variety  of  circumstances  in  the  manufacture  of  super- 
phosphates, by  double  decomposition  of  persulphate  of 
iron  and  acid  phosphate  of  lime.    It  has  been  observed 
that  certain  lots  of  superphosphate  never  dry  if  too  great 
heat  has  been  developed  on  mixing  the  phosphatic  mineral 
with  sulphuric  acid.    If  we  enquire  what  superphosphates 
possess  this  property,  wc  always  find  them  to  be  such  as 
are  prepared  from  materials  containing  lime  or  alumina. 
This  point  is  easily  explained  if  we  consider  that  the 
soluble  phosphate  of  iron  is  decomposed  by  heat.  Along 
with  basic  phosphate,  free  phosphoric  acid  is  formed,  which 
never  dries  and  does  not  re-dissolve  the  basic  salt.    If  we 
attempt  to  dry  up  such  a  superphosphate  by  artificial  heat, 
the  evil  is  only  increased.    The  best  method  is  to  spread 
out  the  superphosphate  as  soon  as  it  is  mixed.    Hence,  in 
the  analysis  of  superphosphates,  warm  water  should  never 
be  used  to  extract  the  soluble  phosphoric  acid  present. 
The  flocculent  turbidity  which  is  sometimes  obtained  on 
gently  heating  solutions  of  superphosphate,  depends  on 
the  presence  of  iron.    Neutral  phosphate  of  lime  is  only 
deposited  on  prolonged  boiling.    In  the  analysis  of  super- 
phosphates containing  iron  and  alumina,  it  will  be  found  that 
the  smaller  the  quantity  of  water  used  in  extraction,  the 
more  phosphoric  acid  will  be  dissolved.    Lixiviation  with 
small  successive  quantities  of  water  is  therefore  the  only 
suitable  procedure,  as  recommended  by  Fresenius.  In 
working  with  Lahn  and  Navasta  phosphorite,  we  alwaj  s 
find  that,  even  immediately  after  the  preparation  of  the 
superphosphate,  the  amount  of  soluble  phosphoric  acid 
never  agrees  with  the  calculated  quantity,  but  is  alway* 
smaller,  except  a  large  excess  of  sulphuric  acid  is  present. 
The  phosphoric  acid  cannot  have  gone  back;  the  defi- 
ciency arises,  therefore,  from  the  imperfect  method  of 
analysis.    Fresenius,  Neubauer,  and  Lucke  distinguish 
three  states  of  phosphoric  acid  in  superphosphates— 
(1)  such  as  has  never  been  rendered  soluble,  (2)  such  as 
has  been  "reduced"  or  has  gone  back,  and  (3)  soluble. 
The  author  adds  a  fourth— such  as  has  been  rendered 
insoluble  during  the  analysis.    The  values  of  these  three 
differ — the  soluble  is  the  dearest,  the  insoluble  counts  for 
nothing  (not  in  this  country),  and  the  reduced  commands 
in  some  districts  an  intermediate  price.  Fresenius. 
Neubauer,  and  Lucke  recommend  a  concentrated  solution 
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of  citrate  of  ammonia  for  dissolving  out  the  reduced  phos- 
phate. The  author  prefers  the  oxalate.  He  calls  attention 
to  the  possibility  of  finding  less  energetic  salts  or  organic 
compounds  which  may  prevent  the  precipitation  of  the 
phosphate  of  iron,  without  re  dissolving  the  reduced 
phosphate. 

Behaviour  of  Alkaloids  with  Sugar  and  Sulphuric 
Acid. — R.  Schneider. — The  author  examines  the  reactions 
of  morphia,  codeia,  aconita,  delphinia,  chelerythrin  and 
chelidonin.  It  must  be  remembered  that  besides  the 
gall-acids,  the  protein  bodies,  and  fatty  oils  give  the  same 
reactions. 

BerickU  dtr  Dtuttchtn  Chtmiuhtn  Geullichaft  111  Btrlin, 
No.  t6,  November  10,  1873. 
Reciprocal  Behaviour  of  Ozone  and  Water. — Em. 
Schone. — The  author's  results  are  as  follows : — 1.  Ozone 
does  not  oxidise  water  to  peroxide  of  hydrogen.  2.  Ozone 
is  absorbed  by  water  in  considerable  degree,  and  this  at 
the  ordinary  temperature  of  a  dwelling-room ;  the  maximum 
was  0*0189  grro.,  or  8'8i  c.c.  of  ozone  per  litre,  at  a  tem- 
perature of  18  2'  C,  and  a  pressure  of  741*5  m.m.  3.  In 
contact  with  water,  ozone  suffers  no  qualitative  change. 
4.  If  ozonised  oxygen  is  passed  through  water,  the  propor- 
tion of  ozone  is  diminished.  5.  The  disappearance  of 
ozone  is  far  greater  than  can  be  accounted  for  by  its  ab- 
sorption in  the  water,  and  must  therefore  be  ascribed  mainly 
to  a  destructive  adion  of  the  water.  6.  In  contact  with 
water,  ozone  is  gradually  converted  into  common  oxygen ; 
this  takes  place  at  ordinary  temperatures.  7.  This  change 
is  attended  with  expansion.  The  author  does  not  consider 
that  rain-water  can  absorb  ozone  from  the  air,  on  account 
of  the  presence  of  nitrogen. 

Analysis  of  Two  Minerals  from  Greenland. — J.  V. 
Janovsky. — The  first  of  these  minerals  is  a  soft  stone  from 
inner  Greenland,  apparently  belonging  to  the  chlorite 
group  *,  colour,  dark  green  ;  streak,  white  ;  soft ;  fuses  at 
the  ed^es  before  the  blowpipe,  and  gives  the  reaction  of 
iron.  Hydrochloric  acid  decomposes  it  imperfectly,  even 
on  prolonged  boiling.   It  contains— 

Silica   30*32 

Iron,  protoxide    ..    ..  771 

Lime    128 

Magnesia   29-88 

Alumina   17*90 

Water   1228 

Phosphoric  acid  ..    ..     o  il 
Fluorine  \ 

Sulphuric  acid  j    "    "  lracw 

99*48 

The  mineral  approximates  most  closely  to  klinochlor.  The 
second  mineral  was  a  rock  resembling  zircon-syenite  from 
the  island  Kikkertarsursurok.  It  consisted  of  quartz,  a 
kind  of  hornblende,  eudialyte,  nepheln,  magnetic  iron  ore, 
and  a  triclinic  felspar.  The  hornblende-like  mineral  is 
black,  with  a  green  translucence  at  its  edges  ;  its  powder 
is  dark  green.  Before  the  blowpipe  it  fuses  easily  to  a 
black  bead.    Its  composition  is— 

Silica   44*2  ♦ 

Iron,  protoxide    . .    . .  29*46 
„    peroxide     ..    ..  4*27 

Alumina   1S0 

Manganese,  protoxide..     2  21 

Lime    884 

Magnesia    3  11 

Potash   131 

Soda    0S3 

Phosphoric  acid  . .  . .  2*33 
Loss  on  heating  ..    ..  1*35 

99*75 

The  mineral  is  therefore  not  arfvedsonite. 

Synthesis  of  Uric  Acid,  and  on  Iso-Uric  Acid.— E- 
Mulder.— A  hypothetical  paper,  consisting  chiefly  o^ 


structural  formulae.  Iso-uric  acid  was  deposited  as  a 
heavy  powder  on  boiling  together  2  grms.  of  alloxantin, 
dissolved  in  a  minimum  of  boiling  water,  and  1  grm.  of 
cyan-anamid,  likewise  dissolved  in  a  minimum  of  water. 

Kctons  from  Aromatic  Hydrocarbons  and  Acid 
Chlorides. — S.  Grucarevic  and  V.  Merz. — The  authors 
have  examined— a-  and  /3-naphthyl-phenyl-keton;  n-di- 
naphthyl-keton  ;  /3-dinaphthyl-keton  ;  diphenyl-ketoo  ; 
tolyl-phenyl-keton  j  cymyl-phenyl-keton ;  benzoate  of 
benzoyl-phenol. 

Splitting- Up  of  Certain  Ketons  by  means  of 
Soda- Lime.— S.  Grucarevic  and  V  Merz.— a-naphthyl- 
phenyl-kelon  yielded  naphthalin  and  benzoic  acid ;  fi- 
naphthyl-phenyl-kcton  gave  the  same  products;  n-di- 
naphthyl-keton  yielded  naphthalin  and  a-  and  naphthoic 
acid.  Both  the  modifications  of  tf-dinaphthyl-keton  gave 
rise  to  naphthalin  and  ^-naphthoic  acid. 

Gaizttta  Chimica  Italiaiia,  Anno  iii., 
Fascicolo  x.,  1873. 

Researches  on  Chloral. — E.  Paterno  and  A.  Oglialoro. 
— The  authors  have  examined  the  adion  of  sulphuretted 
hydrogen  upon  chloral,  as  also  that  of  dehydrating  agents 
upon  the  sulphuretted  derivative,  and  that  of  the  pent  a- 
sulphide  of  phosphorus  upon  chloral. 

Filtration  not  a  Trustworthy  Means  for  Purifying 
Drinking-Water  Contaminated  with  Choleraic  Poison. 
— Dr.  Dario  Gibcrtini  (of  Parma).— The  author  combats 
the  view  that  the  germs  of  zymotic  disease,  especially 
cholera,  can  be  removed  from  water  by  filtration.  His 
microscopic  observations  have  convinced  him  that  filters 
do  not  remove  certain  low  organisms  from  water.  (This 
is  a  subjed  deserving  very  serious  attention.  If  Dr. 
Gibertini's  views  be  corred,  irrigation  and  "  intermittent 
downward  filtration"  must  be  powerless  to  deal  with 
sewage  containing  the  germs  of  disease,  and  germ- 
destroyers,  such  as  carbolic  and  cresylic  acids,  are  im- 
peratively required  in  the  treatment  of  sewage). 

Researches  on  Cymen.— E.  Paterno.— A  preliminary 
notice. 

Observations  on  Cymen.— Dr.  Icilio  Guareschi. 

Determination  of  the  Specific  Gravity  of  Cymens  of 
Various  Origin.— G.  Pisati  and  E.  Paterno.— A  lengthy 
paper  not  suited  for  abstradion. 

Crystallisation  of  Sulphur  in  Forms  Belonging  to 
the  Trimetric  System. — Prof.  O.  Silvestri. — Goniometric 
measurements  of  the  crystals  in  question,  with  determina- 
tions of  their  specific  gravity,  solubility  in  bisulphide  of 
carbon,  melting-point,  and  point  of  re-solidification. 


Rtvtti  Seientifiqut  dt  la  Franct  tt  dt  VElrangcr, 

No.  21,  November  22,  1873. 
A  View  of  Certain  Chemical  Manufactures.— M. 
Riche. — An  account  of  the  present  state  of  the  soda  and 
of  the  superphosphate  manufadure. 

The  Diamond  Diggings  of  South  Africa.— Dcsde- 
maines  Hugon.— The  author  calls  attention  to  the  peculiar 
climate  of  the  diamond  distrid,  and  especially  to  the 
violent  and  continued  eledric  adion  for  which  it  is  distin- 
guished. He  maintains  that  the  air  is  always  strongly 
charged  with  eledricity  where  diamonds  abound,  and 
appears  to  suggest  that  this  circumstance  may  throw  some 
light  upon  their  formation. 

Experiments  with  Coignet's  Manure  for  Beet-Root. 
— M.  Deherain. — Coignet's  manure  "A"  was  tried  against 
"  phospho  guano  "  (make  and  composition  not  stated),  and 
against  a  mixture  of  the  latter  and  of  guano.  All  three 
were  applied  in  equal  quantity— 600  kilos,  per  hedare. 
Coignet's  manure  appears  to  have  given  the  greatest 
weight  of  roots,  with  the  highest  percentage  of  sugar,  and 
with  the  smallest  outlay.  It  gave  also  superior  results  to 
a  mixture  of  sulphate  of  ammmonia  and  superphosphate. 
Coignet's  manure  contains  6  to  7  per  cent  of  nitrogen, 


Digitized  by  Google 


38 


Patents. 


J  Chemical  Ntus, 
\  January  16. 1674. 


30  per  cent  of  roasted  bone-phosphate,  and  50  per  cent  of 
organic  (animal)  matter,  all  reduced  to  a  fine  and  easily- 
assimilable  stale. 


MISCELLANEOUS. 

Society  of  Arts. — The  following  papers  will  be  read 
before  this  Society  during  the  present  session  : — Ordinary 
Meetings. — "  On  Museums  for  Technical  Instruction  in 
the  Industrial  Arts  and  Manufactures  of  the  United  King- 
dom, and  the  Appropriation  of  the  Surplus  of  the  Inventors' 
Fee  Fund  for  that  purpose;"  "On  German  Music,  with 
especial  reference  to  the  works  of  Richard  Wagner ;" 
"  Account  of  a  Recent  Visit  to  the  Coal  and  Iron  Fields 
of  Virginia,  United  States  of  America  ;"  "  On  Eastern  Art, 
and  its  influence  on  European  Taste;"  "On  Type- 
Printing  Machinery,  with  suggestions  thereon  ;"  "  On 
Thrift  as  the  Outdoor  Relief  Test ;"  "On  the  Channel 
Tunnel;"  "On  Bells  and  Modem  Improvements  for 
Chiming  and  Carillons."  India*  Section.—"  On  Indian 
Teas,  and  the  desirableness  of  Increasing  the  Use  of 
them  in  the  Home  Market ;"  On  Indian  Art ;"  "  On  our 
Relations  with  the  Hill  Aborigines  of  Northern  India." 
Chemical  Section. — "On  the  production  of  Anthraccn  and  I 
Alizarin  from  Fitch  ;"  "  On  the  Manufacture  of  Chlorine  ;" 
"  On  the  Utilisation  of  the  Waste  Products  of  Gas  Manu- 
facture;" "On  some  recent  Improvements  in  the  Pro- 
duction  of  Carbonate  of  Soda  ;"  "  On  Sugar  Refining, 
with  special  reference  to  I:ingel's  Sugar  Crystals."  In 
the  African  Section  the  arrangements  arc  not  yet  com- 
plete. Further  particulars  will  be  duly  announced  in  the 
Journal  of  the  Society. 

The  Gas  Supply  of  the  Metropolis.— Dr.  Lctheby, 
the  Chief  Gas  Examiner  appointed  by  the  Board  of  Trade, 
has  recently  reported  to  the  Corporation  and  the  Metro- 
politan Board  of  Works  the  results  of  the  testings  of  the 
gas  supplied  by  the  Chartered,  the  Imperial,  and  the 
South  Metropolitan  Gas  Companies,  during  the  months 
of  October,  November,  and  December  last ;  from  which 
it  appears  that  the  average  illuminating  power  of  the 
Chartered  gas  has  been  17*34  candles  at  Beckton,  16  9 
candles  at  Cannon  Street,  and  17*08  candles  at  Friendly 
Place,  Mile  End  ;  that  of  the  Imperial  Company  lias 
been  1710  candles  at  Carlylc  Square,  16  22  candles  at 
Camden  Street,  and  15*9  candles  at  Graham  Road  ;  while 
that  of  the  South  Metropolitan  Company  has  been  16-34 
candles.    The  Cannel  gas  of  the  Chartered  Company  has 
averaged  2137  candles  at  Millbank,  and  2148  candles  at 
Ladbroke  Grove.  As  regards  purity,  Dr.  Letheby  reports 
that,  except  on  two  occasions  at  Ladbroke  Grove,  the  gas 
at  all  the  testing  places  has  been  constantly  free  from 
sulphuretted  hydrogen  ;  and  that  although  the  amount  of 
sulphur  in  other  forms  than  this  has  fluctuated  to  a  rather 
large  extent,  yet  it  has  rarely  been  above  the  prescribed 
quantity.    In  the  common  gas  at  Beckton  it  has  averaged 
12*73  grains  per  100  cubic  feet,  at  Cannon  Street  13*41 
grains,  at  Friendly  Place  13*02  grains,  at  Carlylc  Square 
J0/55  grains,  at  Graham  Road  22  94  grains,  at  Camden 
Street  20*33  grains,  rind  at  Hill  Street,  l'cckliarn,  25*55 
grains.  In  the  Cannel  gas  it  was  21*4  grains  at  Millbank, 
and  20  4  at  Ladbroke  Grove.    On  seven  occasions  it  ex- 
ceeded the  prescribed  quantity,  viz.,  once  at  Bow,  once  at 
Carlyle  Square,  and  five  times  at  Graham  Road.    On  six 
of  these  occasions  the  Imperial  Company  appealed  to  the 
Chief  Gas  Examiner,  in  accordance  with  the  provisions  of 
the  Act  of  Parliament,  and  on  enquiry  it  was  ascertained 
that  the  excess  was  due  to  unavoidable  causes,  arising  out 
of  the  large  demand  for  gas  during  the  fofjgy  weather  of 
December  last.    Ammonia  has  not  been  present  in  undue 
proportion  at  any  of  the  testing  places  but  one — namely, 
that  at  Ladbroke  Grove,  where  the  amount  for  a  con- 
siderable number  of  nights  was  excessive,  thereby  render- 
ing the  Chartered  Company  liable,  under  the  74th  Section 
of  the  Metropolis  Gas  Act,  1S6S,  to  a  penalty  of  £50  for 
each  night  of  such  default. 


PATENTS. 

ABRIDGMENTS  OP  PROVISIONAL  AND  COMPLETE 

SPECIFICATIONS. 
Improvements  11  treating  explosive  compounds  to  impart  '.afitv 
tlurcf)  (or  blasting  ami  ether  puipc.es.  Edward  Augustus  Lc  >i«ar  j 
Roberts,  Tttusville,  Pennsylvania,  U.S.,  at  present  ol  u.  Southampton 
Buildings,  Middlesex.  March  14. 187J.— No. 0.46.  Thi»  invention  h«» 
for  itf  object  improved  means  ul  rt ndering  fulminating  piwders  ana 
all  fulminates,  that  are  dangerous  tu  handle  in  a  dry  list •> compara- 
tively safe  and  useful  for  blasting  and  other  purposes,  by  mining  them 
and  using  them  mixed  or  combined  with  water  or  some  other  suitable 
fluid  or  materials,  such  as  hygroscopic  salts,  in  such  proportion*  as 
shall  render  them  non-cxploxu-e  by  ordinary  agitation,  friction,  or  ty 
a  blow  or  concussion,  but  yet  sufficiently  explosive  to  he  capable  of 
being  fired  by  any  detonating  or  fulminating  compound,  or  by  some  erf 
the  same  material  in  a  dry  state.  Explosive  compounds  treated  in 
accordance  with  this  invention  may  be  paeked  nr  enclosed  in  ail -tight 
envelopes  of  any  suitable  shape  and  material  or  construction  to  as  to 
preserve  them  unchanged.  The  mixing  of  explosive  compounds  with 
fluids  in  this  manner  renders  them  more  dense,  thus  allowing  a  greater 
amount  to  be  held  111  a  given  space. 

Imrr  vements  it  the  tnanutac  are  of  the  sa  ls,  (Ci'tonafes,  and 
hydrate*  of  ba-yta  and  UTOmt  a,  a  d  alio  for  imtroted  modes  of  making 
bar,  la  and  strontia  eauslie.  Edward  Thomas  Hughes,  of  the  turn  i  l 
Hughes  and  Son,  patent  agents,  12},  Chancery  Lane,  London.  lA 
communication  from  Louis  Gu«ta\c  Cilnlain  Daudcnart  and  Edmomt 
Vcrbert,  34,  Rue  du  Progn  s,  Schacrbcck,  Brussels).  March  I4.t$73  — 
No.  93B.  In  order  to  ptoducc  the  carbonates  of  baryta  . mi'  slrontia 
according  to  this  process,  1  talc  alkaline  earthy  chloride*,  not  only 
because  they  are  very  soluble  and  that  sulphates  of  baryta  and  stro  lit 
are  obtained  from  them  with  facility  and  economy,  hut  also  that  t>y 
means  of  this  pruces  I  obtain  free  hydrochloric  acii  at  the  same  time 
that  the  carbonates  of  the  alkaline  earths  aic  prr-decc-d. 

Improvements  in  the  treatment  of  the  iioucrs  used  in  securing  or 
e leaning  wool.    Edward  1  nomas  Hughe',  of  the  him  <f  \  an  ' 

Son.  patent  agents,  1J3,  Chancery  Lane,  London.  (A  communuatton 
from  LoU'S  Gustuvc  Ohilain  Daudcnart  and  EdmotiJ  Vcrb.rt,  34,  K  e 
du  Progrcs,  Schacrbecfc,  Brussels).  March  14,  1873.— No.  Qiy.  The 
object  of  this  invention  is  First,  to  extract  the  potash  in  a  sta'e  of 
carbonate,  which  is  its  most  valuable  condition,  by  a  process  sh  ih  >* 
at  once  economical  and  expeditious  ;  and.  secondly,  to  completely  ex- 
tract the  greasy  matters  winch  separate  from  the  washing-liquors 

Improvement*  in  the  production  of  irioiin  for  dyeing,  printing,  m  i 
staining.  Newton  Athow,  Piaskynaston,  Denbigh.  .Match  to,  1 S7  j.— 
No.  104}.  My  invention  consists  principally  in  utilising  the  waste  of 
by-product  obtained  in  the  purification  of  crude  embolic  acid  derived 
Irom  coal- tar  for  ihe  purpose  of  projucing  colours  suitable  fm  dyeing, 
printing,  and  staining. 

Improv  mints  111  the  manufacture  of  glucose  or  grape  sugar  from  r  ce 
and  other  gra  it,  and  in  apparatus  employed  the<ein.  Lew  in  Lgcrtwa 
Pearse,  7,  Oberstein  Uoad,  New  Wandsworth,  Surrey.  March  ;..>, 
1S73.— No.  1044.  The  invention  relxtes  to  converting  rice  and  other 
grain  into  glucose  or  grape  sugar  by  feeding  such  grain  through  * 
sealed  feeder  under  steam  piessure  illicit  into  a  saccharifier  provided 
with  a  revolving  hollow  shaft  and  arms  partly  petfuratcd  to  adiroi 
the  steam.  Using  hydraulic  pressure  in  cleansing  and  filtern 
the  saccharine  solution  after  conversion,  whereby  a  great  saving  r. 
effected  in  the  expense  of  the  production  of  such  sugar. 


MEETINGS  FOR  THE  WEEK. 


Prof.  Rutherford,  M.D.,  "On 


Monday.  Jan.  19. -Medical,  9. 
Tt'KSDAY,  20.-  Royal  Institution.  3 
Respiration." 

  Civil  Kngincers,  P. 

  /uologual.S). 

—  Anthropological  8.  (Anniversary.) 
WEDXr.SUAY,  21  ■  London  Institution,  7. 

  Meteorological,  7,    I  Anniversary.) 

  Society  of  Arts,  ■ 

—  dcnlogical,  S. 

Tiivuspav,  u  —Royal  InMitution.  3.    Prof.  8>.  M.  Duncin.  E.R  S 
"On  Palarontology ,  with  ri  ference  to  Extii.ct  Ai  i- 
mals  nnd  the  Physical  Geography  of  tl.eu  I  in-.c.' 
  Royal,  hj. 

—  Royal  Society  Club,  6. 

PkIDAY,  i\  —Royal  Institution.    Weekly  Evening  Meting.  8. 

  Royal  Institution,  <»     t'fof.  S)1\l  !er,  M.A.,  P. ILK., 

"On  Recent   Discnvi  ricx  in  Mechanical  ten- 

version  of  Motion.*' 
Satlrday,  34-— Royal  Institution,  3.   Prof  G.Crrvnm  Knbertsrn,  "On 

Kant's  Critical  Phi  n-.ophy.™ 

and     Practical     Chemistry. — 

W.  RICH,  Analytical  and  Consulting  Chenii'.*, 
undertakes  all  kinds  of  An.  I)  res.  inducing  the  Aralysis  of  \Votci, 
of  aiticlcs  nf  pood  and  Dtinlt,  and  ol  Ct  mmcrcial  Ari.les. 

Mr.  RICH  also  undertakes  Investigations  iclaimg  to  I'.it.nr.. 
Manufsclwics,  \c.  Gent'cmen  w bo  w i  ll  to  carry  1  ut  Invest  g»t. 01  s 
personally  may  have  a  sc|a  ate  room  it  privacy  be  needed. 

PRACTICAL  CLASSI.S  commence  in  Oclotc-.  Jennars ,  nn  l 
Mauri,  but  Ubc-ia!  oy  pupils  who  wotk  independently  nay  cii,r  kt 
.-.  v  time. 

F-iiii-  r  Particu'ars  mav  be  eblai-rd  at  Oe  I.nt  orn-mv.  is  CIH  - 
MLS  Sll.ii  T,  I  Ot'l  EMI  AM  COUU  Idi/D.'l.t-M  t  X, 
W.C 


Theoretical 
Mr.  SIDNLV 
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RESEARCHES  ON  THE  ATOMIC  WEIGHT  OF 
THALLIUM.* 
By  WILLIAM  CROOKES,  F.R.S..  &c. 
(Continued  from  p.  30). 

The  Weights. 

A  SET  of  weights  as  ordinarily  supplied  by  even  the  best 
instrument-makers  is  never  absolutely  exact ;  however 
carefully  they  may  be  adjusted,  the  pieces  of  metal  which 
respectively  represent  1000  gr».,  100  grs.,  10  grs.,  &c,  are 
only  more  or  less  approximations  to  the  true  weights.  In 
most  chemical  analyses,  the  error  arising  from  such  inac- 
curacies in  the  weiglits  u>-ed  is  so  small,  in  comparison  to 
errors  of  manipulation  or  to  imper/ccUoi.s  inherent  in  the 
chemical  processes  adopted,  that  it  may  generally  be  dis- 
regardrd ;  but  when  the  chemist  has  for  his  object  the 
determination  of  an  at  jmic  weight,  or  is  engaged  in  other 
researches  demanding  the  highest  refinement  of  accuracy 
winch  chemistry  and  physics  can  supply,  then  he  is  bound 
to  negleil  no  corred;ion  which  will  increase  the  precision 
of  the  results.  That  chemists,  whose  well-trained  rea- 
soning powers  allow  them  to  take  for  granted  nothing 
whit  h  is  not  capable  of  experimental  verification,  and  who 
insist  upon  the  utmost  attainable  precision  in  their 
balances,  should,  as  a  rule,  neglect  the  probable  errors 
which  the  inaccuracies  of  their  weights  may  introduce,  is 
somewhat  inconsistent.  But  in  considering  these  elimi- 
nations in  my  memoir,  I  must  disclaim  any  originality  in 
the  process,  the  description  of  the  method  I  employed 
being  intended  solely  to  place  others  on  the  same  footing 
as  myself  in  their  judgment  of  the  possible  inaccuracies 
of  my  .investigations  and  their  effect,  on  the  result. 

Professor  W.  H.  Miller,  of  Cambridge,  in  his  valuable 
researches  on  the  determination  of  the  standard  pound 
(Philosophical  Transactions  for  1856,  pp.  81 1,  827,  937), 
has  given  full  directions  for  attaining  a  similar  object. 
These,  however,  will  not  exactly  apply  to  the  systems  of 
weights  used  by  chemists;  for,  of  the  three  cases  described 
by  him  the  former  two  concern  a  peculiar  system  of 
weight',  and  in  the  third,  two  sets  of  weights  (one  fur  the 
Exchequer,  the  other  for  the  R  >yal  Mint)  were  compared 
at  the  same  time.  To  this  paper,  as  well  as  to  the 
learned  author  himself,  I  am  indebted  for  a  valuable  store 
of  information  on  the  subject  of  weights  and  weighings. 

The  weights  employed  were  of  platinum,  made  ex- 
pressly fur  these  investigations  by  Messrs.  Johnson  and 
Matthey.  The  platinum  was  quite  pure;  it  was  fused, 
cast,  and  then  well  hammered.  The  weights  were  ad- 
justed by  myself  during  May,  June,  July,  and  August, 
186  f :  they  were  first  roughly  adjusted,  and  then  the  spe- 
cific gravity  of  each  weight  was  taken.  The  weights  were 
heated  to  redness  in  a  bat h  of  magnesia  previous  to  ascer- 
taining their  specific  gravity.  The  density  of  the  larger 
weights  was  ascertained  to  the  second  place  of  decimals, 
and  that  of  the  smaller  ones  to  the  first  place.  The  record 
of  the  final  adjustment  of  these  weights  will  be  sufficient 
to  show  the  method  I  adopted. 

In  taking  the  specific  gravity  of  the  weights,  the  dis- 
tilled water  was  contained  in  a  glass  beaker  of  about 
250  cubic  inches  capacity.  Each  weight  was  suspended 
by  a  fine  platinum  wire  to  be  attached  to  the  pan  of  the 
balance.  With  this  wire  affixed  the  weight  was  introduced 
into  a  small  glass  vessel  filled  with  water,  and  heated  over 
a  spirit-lamp  to  the  boiling-point.  When  all  the  air- 
bubbles  had  been  expelled  by  this  process,  the  small  j-ir 

•  A  PaptT  read  hefc  re  V.  «  \Xoyt\  Socio?  Jure  ie,  18; j. 


containing  the  weight  was  lowered  into  the  water  in  the 
beaker,  the  weight,  on  removing  the  small  jar,  being  per- 
fectly free  from  any  adhering  bubbles  of  air.  After  the 
temperature  had  sunk  to  the  proper  point,  the  specific 
gravity  was  taken. 

The  1000  grain  weight  was  selected  as  the  standard :  for 
in  nearly  every  process  in  which  weights  are  used  in 
chemistry,  the  object  is  not  to  ascertain  the  absolute 
weight  of  a  substance  in  terms  of  a  grain  or  gramme,  but 
to  determine  its  relative  weight  in  comparison  with  that 
which  it  possessed  at  some  other  time  before  it  was  sub- 
mitted to  certain  analvtical  or  synthetical  operations.  If 
the  weighings  are  performed  with  the  same  weights,  it 
does  not  at  all  matter  whether  the  weights  are  absolutely  of 
the  same  value  which  they  profess  to  be;  but  it  is  very 
important  that  they  should  bear  a  known  proportion  to 
each  other.  This  must  be  understood  as  referring  only  to 
ordinary  chemical  research  in  synthesis  or  analysis.  In 
many  physical  investigations  it  is  of  great  importance 
that  the  1000- grain  weight  should  really  represent  1000 
normal  grains,  or  that  its  deviation  from  that  value  should 
be  accurately  determined  ;  but  I  confess  I  do  not  know 
where  a  standard  weight  suitable  for  such  a  comparison  is 
to  be  met  with.  The  weights  at  first  tried  were  far  from 
accurate  among  themselves.  I  accordingly  ascertained 
their  ctrors  by  the  method  described  below,  and  then  ad- 
justed them  myself  according  to  the  corrections  thus 
found  necessary.  The  residual  errors  in  the  weights  were 
then  finally  taken  in  the  following  manner : — 

The  balance  being  brought  into  equilibrium  and  the 
temperature  and  barometrical  pressure  carefully  noted, 
the  iooo-grain  weight  was  placed  in  the  left  pan,  and  in 
the  right  the  600,  the  300,  and  the  ioo-grain  weights.  It 
was  now  found  that,  to  bring  the  balance  back  to  equili- 
brium, a  slight  additional  weight  had  to  be  placed  on  the 
right  side  to  supplement  the  three  weights  already  in  that 
pan.  This  was  noted.  The  weights  were  then  removed 
to  the  opposite  sides,  the  1000  grains  being  on  the  right 
and  the  three  smaller  weights  on  the  left.  It  was  now 
found  that  a  small  weight  had  to  be  subtracted  from  the 
side  carrying  the  three  weights  in  order  to  produce  equi- 
librium. The  weights  were  removed  and  interchanged  in 
this  manner  ten  times,  so  as  to  eliminate,  as  far  as  pos- 
sible, the  errors  arising  from  observation,  or  the  unequal 
expansion  by  heat  of  the  arms  of  the  balance ;  and  by 
applying  the  method  of  least  squares  to  the  results  ob- 
tained, the  following  equation  was  arrived  at : — 

(1000)  =  (600} -f  (300) +  (100)  +  o-otox)  .  .  .  a, 
the  figures  within  parentheses  representing  the  nominal 
value  of  the  aSual  pieces  of  platinum  stamped  1000,  600, 
too  grains,  &c. 

In  a  similar  manner  the  values  of  the  n  training  weights 
were  ascertained  ;  thus, —  • 
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Wc  have  now  ilic  data  for  ascertaining  the  absolute 
values  of  the  weights  in  terms  of  the  (1000)  weight  taken 
as  standard.    Adding  the  equations  a  and  b  gives — 
(  iooo)  =  2(300)  +  2(100)  +  001777. 
Multiplying  equation  e  by  2  gives — 
2(300)  =  2(200)  +  2(100)  +  0-01982. 
Subtracting  e  from  d  gives — 

(200)  «=  2(100)  +  00 1607. 
Now  by  (a  +  b)  +  2c  +  $(d  - 1 )  we  get — 

(1000)=  10(100) +  001777 +0-01982 +  0*04827; 
.-.  (1000)    10(100)  + 0-08580; 

.-.  -    (too) +  0008580; 

.-.   (100)=     100  -0-008580; 

.-.  (100)  =  09  991420  grains.    .    .  A.* 

Substituting  this  value  for  the  (100)  weight,  we  get  from 
equation  t,— 

99  09 1420  =  (60)  +  (30)  +  ( 1  o)  -  0-00030  ; 

(6o)  +  (3o)+ (10)  =  99-991720.  .  13. 

From  equation  </  we  therefore  gel — 
(20o)=99-99i420+99-99i720+o  oi577 ; 

.-.  (200)=  199  998910  C. 

From  equation  c  we  get — 
(300)  =  199998910+09-991420  +  0-00991  ; 

.-.  (300)  =  300000  240  D. 

From  equation  b  we  get — 
(600)  -300-000240+ 199-998910  +  99-991420  +  0  00777 ; 

.-.  (600)  -  599  098340  E. 

Again,  adding  e  and  /", — 

<  100)  =  2(30)  +  ( »o)  +  2(10) -0-00552  ; 
.-.  from  A, — 
99-991420—  2(30)+  (20)  +  2(ro)  -  0  00552. 

Multiplying  .17  by  2,— 

2(30)- 2(20) +  2(  10)  I  O  OO308. 

Subtracting  /  from 
( 20)  =  2(10)  +  0*00303 . 

By  adding  c,  /,  twice  g,  and  thrice  the  last  equation, 
we  get— 

99-991420-:  10(10) +0-000665  ; 

.-.  (10) -9-998477  F- 

From  equation  «  we  get  — 
9998477  =  (6)  + (3) +  (t) +0-00052;  . 

•••  (°)  +  {3)  +  (i)=9-997957-     •    •  G. 
Substituting  these  values  in  h  we  get— 
(20)  =  9998477  +  9997957 + 000355 ; 

.*.  (20)  =  19-999984  H. 

From  g  we  get — 
(30)  =  1 9  999984 + 9-99S477  +  000 1 54 ; 

.-.  (30)  =  29-999991  !, 

From  /  we  get — 
(60)  =  29  999991  +  ig  999984  +  9  998477  "  0  00522  ; 

/.  (60)  =  59  993232  J. 

Again,  adding  i  and >,— 

(io)  =  2(3)  +  (2)+^2(i)  -0-00050. 
Multiplying  k  by  2, — 

2(3)  =  2(2)  +  2(1)  i-  0-00330. 
Subtracting  m  from  /,— 

(2)  =  2(l)  +  0-OOt96. 

Then  (/'  +/)  +  2*  +  3(f  -  m)  gives— 
(10)  =  io(i)-f-ooo£6S  ; 

.-.  9  998477  =  (10)  1  +  0  00868  ; 
.-.  o-9998477^(i)  +  o  ooo868 ; 

.-.  (1)^0  9989797  K. 

From  equation  m  we  have- 
0  9989797  =  (-6)  +  (-3)  +  (•  1)  - 0  00508  ; 

•••  l'6)  +  ('3)  +  ('«)  =  10040597.     .  L. 

*  Although  thc&c  decimals  are  carried  to  the  sixth  p!act,  the  balance 
would  not  indicate  beyond  the  fourth  place.  By  talcing  the  mean  of 
ten  interchanged  weighing*,  I  could  obtain  a  fifth  place.  The  calcu- 
lated value*  of  the  weiRrit*  were  carried  to  a  »l*th  decimal,  in  0 
avoid  inaccuracy  in  the  fourth  and  filth  place*  when  tcvcral 


From  /, — 

(2)  =  0  0989797  + 1  0040597  -  0  003 1 2  ; 

.-.  (2)- 1  0998394  M. 

From  A, — 

(3)  =  r9998394+o-9989797  +0  00165  ; 

(3)  =  30004691  N. 

From  j, — 

(6)  =  3-0004691  + 1-9998394 +0-9989797-0-00102  ; 

•••  (6) -59982682  O. 

Again,  adding  m  and  m,— 

(1)  =  2(3)  +  (2)  +  2(1)  -0007GS. 

Multiplying  o  by  2  we  get — 
2(3)  =  2(2)  +  2(-i)  +000450. 

Subtracting  q  from  p. — 
(•2)  =  2(- 1) +0-00702. 

Then  (m  +  n)  +  2o+3(P~q)  gives— 

(1)  =  io(-i) +001788; 

.-.  0-9989797  =  io(-i) +0-01788  ; 
.•.009989797=    (1) +  0001788; 

.-.  (*i)  =  0-09810997.  .    ,    .    .    .  P. 

From  q  we  get — 
0-09810997  =  (-06)  +  (-03)  +  (-01)  - 0-00802  ; 

.*.  (■o6)  +  (-03)  +  (-oi)=o-io6i2097.  Q. 

From  p, — 
(•2)  •=  0-09810997 + o- 106 1 2997  -  oooi  00 ; 

.•.(•2)^0-20323994  R. 

From  o, — 

(•3)  -  o- 20323994  +  009810997  +  000225 ; 

•••(?)    0-30359991  S. 

From  n  we  get  — 

(  fi)    030359991  '  o  203239^  009810997 -000260: 

.-.  (-6)  =0-60234982  T. 

Again,  adding  q  and  r, — 

(•  1)  -  2I/03)  +  (0  2)  +  2(-ot)  -  0-01409. 

Multiplying  -  hy  2  we  get  - 
2(03)  -  2(02)  +  2(-oi)  -  oot  284. 

Subtracting  a  from  /, — 

(•2)  =  2(0l)-O0O53I. 

Then  (7  +  r)  +  2i  +  3(f-w)  gives— 
(•1)  -  io(-ot)  — O  O4286, 

.•.0-09810997  =  io(-oi)  —0-04286, 
0-009810997  =  (-oi)-o-oof  286, 

.•.  (  01)  =0-014096997    .    .    .    .  U. 

From  «  we  get — 
00 14096997  =  (01  r")  +  00041 3, 

.•.(•010  =  0009966907     .    .    .  V. 

From  t  we  get— 

( 02)  =  0  0 1 4096997  +  0  009966997  -  o  00 1 18, 

.-.  (-02)  =  0-022883994    .   .   .   .  W. 

From  1  we  get — 
(•03)  =  0022883994  +  0-014096997 —0*00642, 

.-.  (-03)  =0  030560991     .    .   .    .  X. 

From  r  we  get — 

(06)  =0030560991  +0-22883994 +  0-014096997 -0-00607, 
.•.  (-06)  =0061471982  Y. 

From  v  we  get — 
001409  6997  =  (01  r')  +  0*00410, 

.•.(•010=0000996097  .    .    .   .  Z. 

The  value  of  the  weights  thus  given  was,  however,  their 
weight  in  air  of  the  ordinary  pressure  ;  it  became  there* 
fore  necessary  to  ascertain  their  value  in  a  vacuum.  All 
bodies  displace  a  bulk  of  air  equal  to  their  own  volume, 
and  the  weight  of  this  air  is  of  course  greater  as  their 
specific  gravity  diminishes.  In  delicate  investigations 
this  loss  of  weight  is  important.  The  reduction  of  the 
platinum  weights  to  their  true  value  in  vacuo  I  calculated 
by  the  following  formula  : — 

Let  W  =  weight  in  air, 
u>  -      „  water, 

a  =  specific  gravitv  of  air  as  compared  with  water ; 

then— 

x,  ct  weight  m  vacuo,  =  — --  • 
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where— 


(i  =  0*001225,  ami 
1  -a  0998775. 


The  following  table  shows  the  final  results  of  these 
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The  value  of  each  weight  in  air,  plus  the  wtight  of  air 
displaced,  is,  of  course,  the  weight  in  vacuo. 

Having  ascertained  their  true  value,  the  weights  were 
carefully  preserved  ;  and  as,  being  of  platinum,  there  was 
no  accumulation  of  tarnish  on  their  surface,  and  as  they 
were  lifted  with  ivory-tipped  forceps  to  prevent  wear,  they 
have  showed  up  to  the  present  time,  whenever  compared, 
absolutely  no  alteration. 

(To  be  continued.) 


ON  CYMENE  AS  A  CONSTITUENT  OF,  AND 
DERIVATIVE    FROM,    OIL    OF  TURPENTINE. 
Dy  C.  R.  A.  WKIGlfT,  D.Sc. 

On  Feb.  6,  1873,  the  writer  read  before  the  London 
Chemical  Society  a  paper  (Chemical  Nmvs,  vol.  xxvii., 
p.  82  ;  jfourn.  Chtm.  Soc,  [2j,xi.,  549)  wherein  it  was 
shown  that  there  are  reasons  for  supporting  that  the  small 
quantities  of  terephthalic  ncid  obtained  by  the  oxidation 
of  certain  terpenes  are  really  derived,  not  from  the  terpene 
itself,  but  from  cyaniene  simultaneously  present ;  and  it 
was  moreover  stated  that  cymene  had  be«n  actually 
isolated  from  two  such  terpenes  (viz.  myristicene  from 
nutmeg  oil  and  tcrebenthenes  from  oil  of  turpentine)  by  a 
process  suggested  to  the  writer  by  Dr.  Hugo  M  filler,  viz., 
"  treating  the  mixture  with  sulphuric  acid  so  as  to 
polymerise  the  terpene  present,  and  thtn  diluting  with 
water,  and  distilling  in  a  current  of  steam." 

Shortly  after  (April  3,  1873),  the  wtitcr  read  .1  second 
paper  describing  the  properties  of  the  cyrntne  thus  obtained, 
and  contrasting  them  with  those  of  cymene  from  other 
sources  (Chemical  News,  vol.  xxvii.,  p.  180 ;  journ. 
Chan.  Sac.  [2],  xi.,  686). 

On  Feb.  21,  1873,  M.  Ribau  communicated  to  the  Paris 
Chemical  Society  the  results  of  his  experiments  on  the 
aflion  of  sulphuric  acid  on  tercbenthene  (Bui.  Hoc.  Chtm. 
1  ant,  xix.,  242).  and  on  July  4,  1S73,  he  also  read  another 
paper  on  the  same  subjerft  (Il>id.,x%.,  97  and  100),  the  result 
arrived  at  being  that  cymene  is  found  from  the  terpene  by 
the  rcaflion  C,0Hl6  4-  HsSQ4  =  aH2Q  +  S0,  -r-  C,0HU. 

•  The  cistcru  of  the  barometer  ~ia  hj  Uct  abcve  the  apr*'*>)**ir*ate 
1  water-  Icv-al  at  " 


Inapostsui,  t  to  the  second  of  t!  t  above  mentioned  papers, 
written  befoie  the  appe.tian.'e  <>t  M.  kibau's  second  com- 
munication, the  writer  -suggested  that  the  cymene  obtained 
by  M.  Ribau  was  not  formed  thuc,  but  was  that  pre- 
contained  as  such,  the  main  reason  given  being  that  by 
cautiously  acting  on  oil  of  turpentine  with  sulphuric  acid, 
"the  writer  had  succeeded  in  isolating  cymene  from  oil  of 
turpentine,  without  the  evolution  of  more  than  incon- 
siderable quantities  of  sulphurous  acid."  The  method 
employed  was  as  follows: — Oil  of  turpentine  freed  from 
oxidised  substances  by  distillation  over  sodium  was  very 
gradually  mixed  with  about  its  own  weight  of  sulphuric 
acid,  the  mixture  being  carefully  cooled ;  after  a  few 
minutes  the  whole  was  poured  into  a  large  bulk  of  water, 
the  oily  layer  decanted  and  distilled  with  water,  and  the 
oily  layer  of  distillate  treated  repeatedly  in  the  same  way. 
Only  once  or  twice  was  a  very  faint  odour  of  sulphurous 
acid  observed ;  and,  as  about  3  per  cent  of  nearly  pure 
cymene  was  ultimately  obtained  (irrespective  of  losses  and 
waste  in  distillation),  it  was  inferred  that  this  was  pre- 
contained  as  such. 

It  being  in  no  way  improbable  that  some  specimens  of 
oil  of  turpentine  might  contain  more  cymene  than  others, 
the  pre-existence  of  M.  Ribau's  cymene  thus  appeared 
exceedingly  probable,  even  though  the  amount  obtained 
by  this  chemist  was  considerably  above  3  per  cent. 

Between  August  20,  and  September  r,  1S73,  Herr 
Orlcwski  read  before  the  Meeting  of  Russian  Naturalists, 
at  Kasan.  a  paper,  in  which  he  states  (as  reported  by 
Kichter,  B<r.  Driit.  Chem.Gts,  vi.,  1257),  that  considerable 
quantities  of  cymene  are  Produced  by  the  action  of 
culphuric  acid  on  turpentine  oil  in  the  ordinary  process  for 
preparing  terebene  ;  and  that  terebene  itself  is  altered  by 
this  reagent,  cymene  being  formed,  sulphurous  acid  being 
simultaneously  generated.  At  the  same  time  Herr  Orlewski 
stated,  that  by  long  continued  fractional  distillation  of  an 
old  yellowish  sample  of  turpentine  oil,  he  succeeded  in 
isolating  a  small  percentage  of  cymene  (10  grammes  from 
1}  litres),  and  ascribed  the  presence  of  this  substance  to 
the  a&ion  of  atmospheric  oxygen  on  the  original  oil, 
whereby  hydrogen  is  removed  from  the  terpene. 

As  regards  this  explanation,  the  writer  has  shown  (lac. 
cit.)  that  by  the  aclion  of  oxidising  agents,  certain  terpenes 
undergo  the  rea-ftion,  2Ci0H,6  +  04  -  2Ci0H|60,  the 
resulting  bodies  presenting  great  similarity  to  certain 
isomerides  of  camphor  which  readily  break  up  by 
treatment  with  dehydrating  agents  into  cymene  and 
water,  C,yH,<*.0=  HjO-f  C,0H|6-  M.  Ribau  has  very 
recently  published  in  the  Bulletin  of  the  Paris  Chemical 
Society  (January  5,  1874,  pp.  3,  4)  two  notes,  the  one  a 
reclamation  for  priority  over  Herr  Orlcwski,  the  other  a 
discussion  of  the  reasons  assigned  by  the  writer  for 
supposing  that  the  cymene  obtained  by  M.  Ribau  was 
precontained  as  such. 

As  regards  the  first  question,  a  comparison  of  the  above 
dates  will  show  that,  whilst  M.  Ribau  undoubtedly  preceded 
Herr  Orlcwski  in  this  matter  by  several  months,  the 
results  of  the  writer  were  made  public  in  London,  more 
than  a  fortnight  before  those  of  M.  Ribau  were  first 
brought  before  the  notice  of  Parisian  chemists;  it  is 
therefore  evident  that,  whilst  the  experiments  of  M.  Ribau 
and  the  writer  must  have  been  carried  on  almost  simul- 
taneously, the  aclual  claim  to  priority  rests  with  England 
rather  than  with  France  or  Russia. 

As  regards  the  second  point,  the  writer  has  great 
pleasure  in  confirming  the  exaclitude  of  M.  Ribau's 
results;  whilst  he  has  no  doubt  from  his  own  results  (and 
those  of  Herr  Orlewski)  that  cymene  is  aflually  pre- 
contained in,  at  any  rate,  some  specimens  of  oil  of 
turpentine ;  and  in  other  terpenes  he  has  yet  found  that 
when  the  aclion  of  the  sulphuric  acid  is  prolonged  for 
some  hours  at  the  ordinary  temperature  (and  especially  if 
the  mixtures  be  made  quickly  so  as  to  heat  rapidly), 
sulphurous  acid  is  copiously  given  off,  and  a  much  larger 
quantity  of  eyutetu  is  obtainable  than  can  be  if  all  possible 
are  and  precautions  are  taken  to  avoid  the  fvrmation  of 
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sulphurous  acid ,  this  additional  quantity  mint  necessarily 
be  found,  as  M.  Ribau  first  suggested,  by  the  reaction 
C,oHl6  +  HaS04  -  2H,0  +  SOa  +  C,(11I,4. 

Chemical  Laboratory,  St.  Mary's  Hoapitat,  W. 
Jan.  u,  1874. 


THE   CHEMICAL   CONSTITUTION  OF  CITRIC 
AOID  AND  ITS  NUMEROUS  DERIVATIVES, 

CRITICALLY   EXAMINED  AND  INTERPRETED  PROM  THE 
STANDPOINT  OF  THE  "  TYPO-NUCLEUS  "  THEORY. 
By  OTTO  RICHTER,  Ph.D. 

This  paper  is  a  continuation  of  my  researches  into  the 
molecular  structure  of  that  particular  class  of  organic 
water-salts  which  derive  from  the  olefine-begotten  poly- 
atomic alcohols.  It  is  by  a  train  of  reasoning  similar  to 
what  I  pursued  when  treating  on  the  heterologues  of  the 
tri-  and  tetratomic  alcohols  that  I  shall  next  endeavour  to 
expound  the  molecular  changes  which,  in  the  living 
organism,  arc  supposed  to  attend  the  slow  and  gradual 
combustion  of  the  penta-  and  hexatoroic  alcohols.  And 
here  the  proper  treatment  of  my  subject  demands  that  I 
should  draw  into  the  circle  of  the  present  enquiry  another 
and,  to  judge  from  its  saturating  capacity,  a  striclty  tetra- 
tomic alcohol. 

Let  us  first  of  all  understand  that,  with  one  single 
exception,  all  the  parent  alcohols  of  the  two  schemes  that 
precede,  and  the  three  schemes  that  follow,  occupy  the 
first  place  in  their  respective  series,  whence  their  principals 
are  represented  by  a  molecule  of  methylie  ether,  whereas 
the  exceptional  parent  alcohol,  viz.,  the  tetratomic  amylen 
erythrol,  occupies  the  second  place  in  the  series,  whence 
its  principal  is  represented  by  a  molecule  of  ethylic  ether. 
Owing  to  the  vast  number  of  heterologues  that  each  parent 
alcohol  is  capable  of  producing,  I  have  been  obliged  to 
resort  to  the  device  of  a  "  general  guide,"  and  by  excluding 
from  my  schemes  the  de-alcoholic  and  monobasic  deriva- 
tives, I  have  been  enabled  to  construe!  for  the  first  and 
second  scheme  a  list  of  all  the  theoretically  possible  bibasic 
water-salts,  and  for  the  third  scheme  a  similar  list  of  all 
the  theoretically  possible  tribasic  water-salts. 

These  points  being  settled,  I  shall  now  proceed  to 
acquaint  the  reader  with  the  leading  topics  of  my  pro- 
gramme, which  consists  of  two  parts.  In  the  first  part, 
I  shall  elucidate  the  molecular  changes  that  accompany 
the  artificial  production  of  certain  bibasic  and  tribasic 
water-salts,  identical  with  or  closely  related  to  the  water- 
salts  of  pyro-tartaric,  pyro-citric,  and  citric  acids.  In  the 
second  part,  I  shall  contemplate  the  effects  of  heat  on  the 
ordinary  citrate  of  water,  as  also  the  effects  of  oxidising 
and  reducing  agents  on  the  three  pyro-citric  isomerides. 
After  these  preliminaries,  I  shall  at  once  direct  the  reader's 
attention  to  the  contents  of  the  first  part. 

Part  I. 

On  the  Principal  Molecular  Changes  that  accompany  the 
Artificial  Production  of  certain  Bibasic  and  Tribasic 
Water-Salts,  identical  with  or  closely  related  to  the 
Water-Salts  of  PyroTartaric,  Pyro  Citric,  and  Citric 
A  tids. 

It  is  necessary  that  I  should  inaugurate  the  discussion 
with  a  representation  of  the  three  schemes  above  alluded 
to.  These  schemes  are  composed  of  a  network  of  chemical 
formula:,  which  form  the  theoretical  b»3is  of  reasoning, 
and  to  which  1  shall  have  frequent  occasion  of  referring 
in  the  sequel.  As  to  their  proper  use  and  meaning,  the 
reader  is  requested  to  consult  the  explanatory  note  at  the 
close  of  the  preceding  paper. 

General  Guide. 

Affiles 


Water- 
•ah*. 

Bibatic 

Tnbaiic 


I  Mcta  terici 
(  Onho  acric* 
I  Mi  ta  acrici 
I  Oitho  la-ci 


•its. 
1-3 
I— ■! 
I-I-J 
1  -I  -I 


•tite. 
3-3 
I  -  3 

1-3-3 
r-1-3 


■ate. 
3-S 
3-3 

I-3-J 
1-3  "J 


•<ate. 
3-3 
3^5 
3-3-S 
J-3-J 


J-S-J 


First  Scheme. 
Tetratomic  System. 


Amylen-erythrol— 

H,Ot. 


«)  a(H4Ca:Ca);HaOa 
m  »H4C4; 


H,Oj.        HaOa-     .  HaOt- 
aC, ;  HjOa_aCa ;  HaOa~aCa ;  HaOa. 

Bibasic  water-salts : 
a  Meta-erythrite— 

HaOa.        HaOa.        H.O,.  HaOa. 
a)  i(HaCa:C1);HjOa«-sCa;HJOa !  2H;  aCaO~aH ;  aCaO,. 
fi)  »HaC4; 

*  Ortbo-erythrite — 

 H,0,.  HaOa.  HaOa.  HaOa. 

a)  a(H2C, :  Ca) ;  HaOa  ~  aCa ;  HaOa  !  aCaO  -  aCaO. 
/})  aHaC4; 

b  Meta-erythrite— 

7)        aHaC6;       H,Oa.        HaOa.  HaOt. 
a)  2(11,0,:  Ca :  Ca)  :HaOa!zfi  ;  aCaO  ~  2H  ;  aCa03. 
ft)     2(HaC4 :  Ca) ; 

c  Ortho-erythrite — 

7)  aHaC6;  Ha0a.  HaOa.  HaOa. 
«)  2(HaCa  :  Ca :  Ca) ;  HaOa  t  aCaO  -  aCa6. 
ft)  a(HaC4:Ca); 

Second  Scheme. 
Pentalomic  System. 
Parent  alcohol : 

Amylen-citracol— 

HjO,.  HaOa.  

aH«Ca ;  H»Oa-  aC. ;  HaOa  -  aCa  ; 

HaOa.  Ha0a.  HaOa- 
HaOa  -  aC, ;  HaPa  ~  tC, ;  HaOa. 

Bibasic  water-salts : 

a  Meta-citraconite — 

 HaOa.  HaOa. 

aCa ;  H,0,  -  aCa ;  Ha6a  -  aCa ; 

HaOa.        HaOa.  H^a. 

HaOa  1 2H  j  aCaO  -  2H  ;  aCjOj. 

b  Ortho-citraconite— 

HaOa.       .  Ha0a.  HaOa.  Ha0a.  HaOa. 

aCa ;  HaOa  -  2Ca ;  HaOa  -  aCa ;  Ha0a  t  aCaO  ~  aCaO. 

b  Meta-citraconite — 

HaOt.         HaOa.         HaOa.  HaOj. 

a)  a(Ca :  C») ;  HaOa  -  aCa ;  HaOa  t  aH  ;  aCaO-  aH  ;  aC.dj. 
»  *C4; 

e  Ortho-citraconite — 

  HaOa.  Ha0a.  HaOa.  HaOa. 

a)  a(C, :  Ca) ;  HaOa  -  aCa  ;  HaOa :  aCaO  -  aCaO~: 
0)      aC4 ; 

c  Meta-citraconite — 

y)       aC6;        HaOa.        Ha0t.  HaOa. 
a)  2(C, :  Ca  :  Ca) ;  HaOa  t  aH  ;  2CaO  -  aH ;  aCa6j. 
ft)  2(C4:Ca); 

d  Ortho-citraconite — 

7)  aC6;  HaOa.  Ha0a.  HaOa. 
a)  a(Ct :  Ca  t  Ca) ;  HaOa  J  2CaO  -  aCaO. 
ft)  i(C4:Ca); 

Third  Scheme. 


Uexatumic  System. 


Hexylen-citrol— - 
HaO,. 


HaOa 


aHaCa ;  H,Oa  ~  aC, ;  HaOa  -  2Ca ; 

HaOa.  H,Oa.  Ha0a.  HtOi, 
HaOa  -  2Ca ;  HaOa  -  aC2 ;  HaOa  ~  aCa ;  H.Oa-. 
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Tribatic  water-salts : 

a  Meta-citrite — 

HaO,.  H,Oa.  HaOa. 

aC,  ;  HaOa  -  aC, ;  HaOa  -  aCa ;  HaOa  S 

HaOa.  HaOa. 


aH ;  aCaO  -  aH ;  aCaO  -  aH ;  aC^Oj. 

A  Ortho-citrite — 

HaOa.  HaOa.  HaOa. 

iCT;  HaOT^C,  i  HaOa  ~  aCa ;  HaOa  t 

HaOa.  HaOa.  HaOa. 
aH ;  aCaO  -  aCaO  -  aCaO. 


)a(Ca  :  O ;  11,0,  ~  aC,  ;  Ht02 :  aH  ; 

HaOa.         H,Oa.  Ha0,. 
aC,0  -  aH  ;  aCaO  ~  aH  ;  aCaO,. 

c  Ortho-citrite— 

 HaOa.  HaOa. 

«)  2(C,  :Ca);  HaOa -aC,;  HaOa! 
0)       aC4 ; 

HaOa.    HaOa-  H.O,. 
aH  ;  aCaO  -  aCaO  -  aCaO. 

e  Meta-citrite — 

T)       aC6;       H,Oa.      H,Oa.       HaOa.  HaOa. 
a)  a(Ca : Ca : Ca) ; Ha0, ! aH ; aCaO-a H ;  a  C  aO  ~  a  H ;  2CC-J. 
P)  a(C4:Ca); 

d  Ortho-citrite— 

r) 


HaO,. 


HaOa.    HaOa.  H,Oa. 


a)  a(Ca :  Ca :  CJ ;  HaOa !  aH  ;  aCaO  -  aCaO  ~  aCjO. 
a(C4:C.); 

(To  be  continued.) 


EVOLUTION  AS  APPLIED  TO  THE  CHEMICAL 
ELEMENTS. 
By  WILLIAM  H.  WOOD. 


positive  than  Na,  Na  for  the  same  reason  more  than  K. 
and  that  this  holds  generally  in  groups ;  but  in  this  group 
Ca  is  the  single  exception  —  admitted  by  Mr.  B.  on 
Bunsen's  authority.  Is  this  really  the  case?  All  the 
chemical  authorities  I  can  consult— Cmelin,  Miller, 
Frankland,  Odling,  Naquet,  and  others— agree  in  their 
statements  as  to  the  fads  embodied  in  the  following 


Lithium  . . 
Sodium  . , 
Potassium 
Rubidium 
Cxsium  ., 


Order  of 
Polarity. 
Chemical 
Affinity, 
or  Eleftro- 
positiveMM. 

I.  Lowest 

2. 

3- 
4- 


Atomic 
Weight. 


70 
23  o 


Fuiiing. 
Point. 

•C. 
180-0 
976 

62-5 
385 


Atomic 
Hc»ti. 


658 
675 
661 


can. 


0-940 

0293 
0169 


In  Nature  of  November  6th  Mr.  C.  T.  Blanabard  attempts 
"  to  explain  the  close  connection  that  holds  between  cer- 
tain of  the  so-called  elements,"  by  means  of  the  hypothesis  . 
of  evolution.  Mr.  B.  mentions  what  (he  considers)  are 
the  chief  grounds  for  holding  that  the  theory  explains 
this  connection,  and  be  leaves  "  the  examination  into  its 
truth  or  falsity  in  the  hands  of  more  experienced 
chemists."  As  no  criticism  of  Mr.  B.'s  note  by  "  more 
experienced  chemists  "  has  yet  appeared, — though  a  note 
by  Mr.  C.  T.  Kingzett,  calling  attention  to  the  fact  that 
similar  views  bave  been  already  made  public  by  himself 
suid  others  appeared  in  a  recent  issue  (Chemical  News, 
vol.  xsviii.,  p.  288), — perhaps  one  who  does  not  lay  claim 
to  that  title  may  be  allowed  to  make  a  few  remarks 
upon  it. 

It  ia  very  necessary  that  Mr.  B.  should  make  correct 
atatementa  of  "  the  close  connection  "  in  question,  other- 
wise his  application  of  the  theory  of  evolution  to  explain 
It  ia  worse  than  useless,  because  it  is  simply  an  explana- 
tion of  something  which  does  not  exist,  and  may  lead 
some  astray.  At  present  I  shall  content  myself  with  en- 
deavouring to  make  clear  that  "  the  close  connection  "  is 
not  such  as  Mr.  B.  states. 

The  natural  group  containing  the  alkalint  metals, 
lithium,  sodium,  potassium,  rubidium,  and  caesium,  is  re- 
ferred to,  and,  amongst  others,  this  statement  is  made : — 

To  the  principle  that  lighter  atoms  have  greater  polarity 
or  chemical  affinity,  Bunscn  has  found  an  exception,  that 
caesium  ia  heavier,  and  yet  more  electro  positive,  than 
potassium  or  sodium."  The  order,  then,  in  this  group  is 
(according  to  Mr.  B.)  that  Li,  having  a  lighter  atom,  has 
greater  polarity  or  chemical  aflin  ty,  or  is  more  electro- 


5.  Highest  133  0 

It  appears,  from  this  table,  that  the  rule  as  regards  this 
group  is  just  the  opposite  to  what  Mr.  B,  lays  down,  the 
chemical  affinity  increasing  as  the  atom  becomes  heavier. 

Another  statement,  made  under  the  head  of  "  Heat," 
is,  that  "  with  the  elements  taken  according  to  natural 
group?,  the  greater  the  atomic  weight  the  higher  the 
fusing  ot  boiling-point."  This  statement,  tested  by  the 
above  table,  does  not  hold  so  far  as  it  concerns  the  fu sing- 
points  of  the  first  four  elements  of  the  group  ;  it  is,  in 
fact,  just  the  reverse.  Arsenic,  antimony,  and  biamuth 
are  cited  in  the  paper  as  examples  bearing  out  this  state- 
ment, but  it  does  not  appear  that  they  do  so,  their  fusing- 
points  being  As  (atomic  weight  75),  "  between  the 
melting-points  of  antimony*  and  silver  "f  (Mallet),} 
under  pressure;  Sb about  1150'F.  (Miller),  and  Bi  5070 F. 
(Rudberg).  The  same  being  the  case  with  mercury,  cad- 
mium, and  zinc,  as  Mr.  B.  admits,  renders  the  statement 
a  rather  doubtful  one. 

Then  it  is  stated  that  there  ia  a  "  lessening  of  the 
atomic  beat,  with  increase  of  mass  "  (the  maas  being  here 
the  atomic  weight),  but  this  is  not  borne  out  in  the  case 
of  Li,  Na,  and  K ;  the  atomic  heat  of  Na  being  (as  will 
be  seen  from  the  table)  higher  than  that  of  Li ;  and  even 
that  of  K,  though  leas  than  that  of  Na,  is  higher  than 
that  of  Li.  How  does  Mr.  B.  account  for  these  discre- 
pancies between  the  facta  and  his  statements  ? 

Another  group  to  which  reference  is  made  is  that  of 
Ike  Halogens,  chlorine,  bromine,  and  iodine.  Here  it 
appears  that  the  rule  the  greater  the  atomic  mass  and  the 
less  the  affinity  holds,  as  also  that  referring  to  the  fusing 
and  boiling  points ;  when  we  compare  the  atomic  heats, 
however,  we  find  that  that  of  I  is  higher  (6-87)  than  that 
of  Br  (674),  inatead  of  being  lower,  as  according  to 
Mr.  B.  it  should  be.  Perhaps  this  may  appear  to  be  the 
rule  to  Mr.  B.  if  he  ia  content  with  such  inaccurate  state- 
ments as  that  the  atomic  weight  of  Br  is  81.  It  appears 
likely  Mr.  B.  has  written  atomic  heat  instead  of  specific 
heat ;  if  so,  the  amended  statement  may  be  correct. 

In  comparing  the  alkaline  metals  and  the  Halogens, 
Dr.  Miller  makes  the  following  pertinent  remarks  ("Chem- 
istry," vol.  ii.,  p.  337) : — "  In  treating  of  the  groups  of  the 
non-metallic  and  electro-negative  elements,  it  has  been 
remarked  that  the  electro-negative  charader  of  those 
belonging  to  the  same  group  is  most  strongly  marked  in 
those  which  hare  the  lowest  combining  number— chlorine, 
for  example,  being  more  active  than  bromine,  and  bro- 
mine than  iodine.  With  the  basylous  or  electro-positive 
elements  the  reverse  generally  holds  good ;  the  basic 
power  of  rubidium,  for  example,  being  greater  than  that 
of  potassium,  that  of  potassium  greater  than  that  of 
sodium,  and  that  of  sodium  being  superior  to  the  basic 
power  of  lithium." 

We  are  told  that  "  It  is  only  with  the  more  specialised 
of  the  metalr,  those  which  we  have  seen  have  massive 
,  that  hydro-en  will  unite,  viz.,  antimony  and 


•  Sb  merli  about  njo°  F.  (Miller* 
t  Aq  mclttat  1871°  V.  (Danicll). 
t  Cmimicai.  Niwi,  vq!.  aavi ,  p.  07 
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arsenic  ;  and  the  compound  it  forms  with  the  former  is 
very  unstable."  Now  the  atomic  weight  of  Sb  is  122, 
that  'of  As  75.  The  atom  of  the  latter  is  certainly  not 
massive,  comparatively  speaking,  and  that  of  Sb  not  par- 
ticularly so.  Mr.  B.  does  not  show  that  SbHj  is  more 
unstable  than  ASH3,  and  if,  as  we  find  it  stated,  both 
these  compounds  require  exposure  to  nearly  a  red  heat  to 
decompose  them,  the  "  very  unstable  "  nature  of  SbH» 
does  not  seem  to  be  proven.  Copper  (atomic  weight  63*5) 
forms  a  compound  with  hydrogen,  Cu2H2,  in  addition  to 
Sb  and  As,  but  the  atom  of  Cu  is  not  massive,  though,  if 
Mr.  B.  is  to  be  believed,  it  is  one  of  '•  the  more  specialised 
metals,"  and  this  combination  shows  its  "comparatively 
non-metallic  nature." 

"  Hydrogen  "  is  stated  to  have  *'  the  greatest  conduct- 
ing power  of  all  gases  "—/or  heat  is  to  be  understood 
from  the  heading  of  the  section.  The  experiments  made 
on  this  point  have  been  to  compare  the  relative  cooling 
effect  of  air  and  hydrogen  on  platinum  wire  heated  to 
redness  by  an  electric  current.  The  luminosity  of  the 
wire  is  found  to  be  diminished  most  by  the  hydrogen. 
The  cooling  effect  may,  however,  be  attributed  to  other 
things  as  well  as  to  conduction,  Tyndall  attributing  it  to 
the  greater  mobility  of  the  hydrogen  particles,  while 
Magnus  favours  conduction. 

The  points  enumerated  are  the  more  important  ones  to 
which  I  take  objection,  or  call  in  question.  Though  I  do 
so,  I  am  not  unwilling— nor,  I  believe,  arc  chemists 
generally— to  consider  tt:e  application  of  the  theory  of 
evolution,  or  any  other,  to  explain  the  relations  really 
known  to  exist  among  the  chemical  elements,  since  ob- 
servation from  new  standpoints  frequently  results  in 
more  truthful  views  being  gained,  and  thus  the  domain  of 
scientific  truth  is  gradually  contended. 

H»li£ax,  Dec.  11, 1673. 


by  the  action  of  fuming  nitric  acid.  The  trichloracetyl 
chloride  was  obtained  from  the  acid  by  means  of  phos- 
phorus trichloride.  Aniline,  when  added  to  excesi  of  the 
chloride,  causes  great  elevation  of  temperature,  and,  on 
further  application  of  heat,  hydrochloric  acid  is  given  off, 
and  the  liquid  assumes  a  dark  brown  colour.  On  cooling, 
it  solidifies  to  a  crystalline  mass  of  phenyl  trichloracet- 
amidc — 

C6H5 
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PROCEEDINGS  OF  SOCIETIES. 

CHEMICAL  SOCIETY. 
Thursday,  January  15,  1874. 

Dr.  Odling,  F.R.S.,  President,  in  the  Chair. 

The  minutes  of  the  previous  meeting  having  been  read 
and  confirmed,  Dr.  Tommasi,  and  Messrs.  Charles  L. 
Field,  J.  L.  Player,  and  Edward  Collens  were  formally 
admitted  Fellows  of  the  Society. 

The  donations  were  then  announced,  including  a 
Chinese  translation  of  the  article  "Gunpowder"  from 
Watts  and  Richardson's  "  Technology,"  and  the  following 
names  were  read  for  the  first  time: — Messrs.  John  George 
Lyon,  Francis  J.  W.  Polglase,  Magnus  Ohrcn,  Harry 
Grimshaw.  William  Carleton  Green,  Henry  Tanner, 
Colonel  William  Boyle,  Thomas  Carnelly,  B.Sc,  and 
Alexander  H.  Sexton. 

For  the  third  time— Messrs.  Frederick  E.  Harman, 
William  Herbert  Pike.  Robert  Frazcr  Smith,  Henry 
Bowman,  Joseph  Reddross,  R.  L.  Taylor,  William  Joseph 
Spratling,  Dr.  J.  Lawrence  Smith,  and  Owen  Davies  Owen, 
who  were  ballottcd  for  and  duly  elected.  „ 

Mr.  W.  C.  Roberts  handed  in  a  table  supplementary 
to  his  paper  read  at  the  last  meeting,  and  containing 
complete  analyses  of  all  the  standard  trial-plates  still 
extant,  dating  from  a.d.  1477 — namely,  seventeen  gold 
plates  and  fourteen  silver  ones. 

The  fust  paper.  "  On  the  Action  of  Trichloracetyl  Chloride 
on  Amines  (I.,  Action  on  Aniline),"  by  D.  Tommasi  and 
R.  Meldola,  was  read  by  the  latter.  After  noticing  the 
various  bromine  and  chlorine  derivatives  of  phenyl  acet- 
amide  which  had  hitherto  been  obtained,  the  authors  give 
details  of  the  process — a  modification  of  Gal's — by  which 
the  trichloracetic  acid  was  prepared  from  chloral  hydrate 


which  is  washed  with  water,  and  crystallised  from  hot 
alcohol.  The  new  amide  forms  small  lustrous  rbomboidal 
plates,  which  melt  at  9,4*  C.  It  is  soluble  in  benzene,  and 
very  soluble  in  carbon  disulphide,  ether,  and  chloroform. 
Boiled  with  caustic  soda,  the  amide  is  decomposed,  with 
formation  of  a  basic  substance  of  penetrating  odour.  The 
action  of  alcoholic  ammonia  appears  to  produce  the  same 
substance.  The  amide  dissolves  in  cold  fuming  nitric 
acid,  but  the  solution  rapidly  becomes  hot,  and  evolves 
nitrous  fumes  in  abundance ;  on  boiling  the  mixture  a 
short  time,  and  then  pouring  the  product  into  water,  a 
substance  is  obtained  which  crytalliscs  from  hot  alcohol 
in  tufts  of  yellow  needles,  having  the  composition— 
CoHjfNO,),) 
CaCljO  N. 
H 

Dinitro-phcnyl  trichloracetamide  fuses  at  118*  C,  and 
does  not  explode  when  strongly  heated.  It  is  very  slightly 
solnble  in  water,  readily  in  benzene,  ether,  chloroform,  and 
cold  dilute  alkaline  solutions,  from  the  latter  of  which  it 
is  precipitated  unaltered  on  the  addition  of  an  acid ;  when 
the  alkaline  solution  is  boiled,  decomposition  ensues. 

The  President  said  the  thanks  of  the  Society  were  due 
to  Dr.  Tommasi  and  Mr.  Meldola  for  their  interesting 
communication.  There  was  one  point,  however,  in  the 
preparation  of  the  amide  about  which  he  would  like  t* 
make  an  enquiry ;  that  was,  as  to  whether  it  was  absolu  tely 
necessary  to  use  the  chloracctyl  chloride,  or  whether 
chloracetic  acid  itself  would  not  produce  the  body ;  it  was 
well  known  that  in  many  instances  aniline,  when  heated 
with  the  acid,  gave  the  corresponding  amide. 

Dr.  H.  E.  Armstrong  then  read  a  "  Kote  cn  the  Aetie  n 
of  Sodic  Ethylate  on  Ethylic  Oxalate  and  other  Ethereal 
Salts."  Dittmar  and  Cranston  have  shown  that,  when 
ethylic  oxalate  is  warmed  with  sodic  or  potassic  ethylate, 
it  is  in  great  part  resolved  into  carbonic  oxide  and  ethylic 
carbonate.  Very  nearly  equal  molecular  weights  of  these 
two  products  are  obtained,  the  conclusion  being  that  the 
reaction  was  a  so-called  catalytic  one,  i.e.,  a  cycle  of 
reactions  in  which  the  ethylate  is  continuously  decomposed 
and  reproduced,  and  that  a  given  weight  of  ethylate  could 
decompose  an  unlimited  quantity  of  oxalate,  if  it  were 
possible  to  exclude  certain  other  reactions  which  go  on 
simultaneously  with  the  principal  one  and  gradually  con- 
sume the  ethylate.  Geuther,  again,  has  shown  that 
ethylic  formate  is  converted  into  carbonic  oxide  and  ethylic 
alcohol  under  similar  circumstances.  Dr.  Aimstrong 
suggests  that  these  decompositions  may  readily  be  ex- 
plained, if  we  assume  that  the  ethylate  first  combines 
with  the  ethereal  salt,  and  that  the  compound  thus  forrmd 
is  afterwards  broken  up  on  heating ;  for  instance,  the 
reaction  with  ethylic  formate  would  be — 

HCO.OC.Hj-f  NaOC2H3  = 
'ONa 

=  CO  +  NaOCjILj  +  HO.C,H<, 


=  HC 


OCjHj 
(OCHj 

and  in  the  case  of  ethylic  oxalate— 


caScSl  +  N*0^ 


(ON* 
C>OC,Hj 
(OCH, 


CO.OCjHs 
C0{g^J}sj+Na0CaH5+C0. 
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The  same  interpretation  maybe  given  of  the  decomposition 
of  the  ethereal  salts  of  the  form— 


CS 


v,o\0CBH„+,  '  v'D\OCBHx«  +  ,  '  "ISCH^h 
by  potassium  hydrate  dissolved  in  alcohol,  all  of  which, 
as  Salmon  has  recently  shown,  yield  compounds  of  the 


co(0£"H"+' 

CSI8£%1+K0H=C^ 


lOC,Hsr  - 
OCaHs) 

»  CO  j9SaH5|  +CaHsOH. 

Professor  Odlino,  when  thanking  the  author,  said  that, 
prima  facie,  it  appeared  to  him  that  the  nature  of  the  re- 
action was  most  probably  that  suggested  by  Dr.  Armstrong. 

The  last  paper,  "  On  the  Products  of  Decomposition  of 
Castor  Oil  (No.  I.,  Sebasic  Acid),"  was  read  by  the  author, 
Mr.  E.  Neison.  The  action  of  heat  on  sodium  ricinoleate, 
obtained  by  treating  castor  oil  with  an  equal  weight  of 
sodium  hydrate,  produces  crude  sodium  sebate.  The  acid 
may  be  separated  from  this  in  the  pure  state  by  two 
methods  detailed  by  the  author.  It  forms  feathery 
crystals  or  brilliant  laminae,  soluble,  in  1500  parts  of  water 
at  io°,  and  in  22  parts  at  a  boiling  heat ;  it  is  readily  soluble 
in  alcohol  and  ether.  It  is  not  decomposed  by  boiling  with 
nitric  acid  for  a  few  hours,  nor  by  digestion  with  potassic 
dichromate  and  sulphuric  acid.  Of  the  two  classes  of 
•alts  formed  by  sebasic  acid,  the  neutral  would  appear  to 
be  the  most  stable.  The  author  has  prepared  and  analysed 
many  of  these,  including  potassium  hydrogen  sebate, 
potassium  sebate, sodium  hydrogen  sebate,  sodium  sebate, 
two  barium  sebates,  two  strontium  sebates,  two  calcium 
sebates,  two  magnesium  sebates,  zinc  sebate,  aluminium 
hydrogen  sebate,  cobalt,  nickel,  lead,  and  copper  sebate, 
mercurous  sebate,  mercuric  sebate,  and  silver  sebate. 

The  President  thanked  the  author  for  his  contribution 
to  our  knowledge  of  this  acid,  which  was  to  be  welcomed, 
as  it  formed  almost  the  last  known  acid  of  the  series,  and 
could  be  obtained  so  readily  from  castor  oil. 

Mr.  Neison,  in  reply  to  questions  by  Dr.  Mills  and 
Dr.  Wrioht,  said  that  it  was  only  his  first  paper  on  the 
subject,  containing  a  description  of  the  acid  and  its  salts. 
Nitric  acid  did  not  change  sebasic  acid  if  boiled  with  it 
for  several  hours. 

The  meeting  was  finally  adjourned  until.  Thursday, 
Feb.  5,  when  there  will  be  a  paper,  "  On  the  Action  of 
Benzyl  Chloride  on  Camphor,"  by  Dr.  D.  Tommasi. 


MANCHESTER  LITERARY  AND  PHILOSOPHICAL 
SOCIETY. 
Ordinary  Meeting,  December  16//1, 1873. 

E.  W.  Binney,  F.R.S.,  F.O.S.,  Vice-President,  in  the 

Chair. 

Mr.  Jambs  Heelis  was  elected  an  Ordinary  Member  of 
the  Society. 

The  Chairman  said  that  since  the  last  meeting  the 
Society  had  lost  one  of  its  most  illustrious  members  by 
the  death  of  Professor  Louis  Agassiz,  the  great  naturalist, 
who  had  been  in  Honorary  Member  for  above  thirty 
years.  He  (the  Chairman)  had  the  honour  of  being 
personally  acquainted  with  the  deceased,  having  been 
brought  into  communication  with  him  during  the  publica- 
tion of  his  great  work,  "  Recherches  sur  les  Poissons 
Fossiles,"  and  having  had  the  pleasure  of  supplying  him 
with  specimens  for  its  illustration.  In  the  Royal  Society's 
Catalogue  is  a  list  of  130  scientific  memoirs  he  gave  to  the 
world.  The  reputation  of  Agassiz  as  one  of  the  foremost 
of  hit  day  in  natural  history  is  too  well  known  to 


need  any  tribute  from  me,  but  after  a  lapse  of  thirty  years 
his  amiable  manners  and  his  Rtcat  l.in.lness  in  cheerfully 
imparting  his  vast  stores  of  knowledge  to  the  humblest 
student  arc  fresh  in  my  memory.  He  was  one  of  the 
kindest  and  heartiest  of  men,  and  his  fine  and  manly 
countenance  at  that  time  was  the  picture  of  health  and 
good  nature,  and  truly  reflected  the  genial  soul  within.  In 
great  and  small  matters  he  was  equally  punctual  and 
correct.  All  who  ever  allowed  him  to  make  use  of  their 
specimens  must  well  remember  the  ample  acknowledg- 
ments he  made  and  the  scrupulous  care  with  which  they 
were  returned,  and  some  of  the  first  living  palaeontologists 
might  learn  a  useful  lesson  in  this  respect  from  the  illus- 
trious dead.  With  Agassiz  it  may  be  truly  said  that  it 
was  hard  to  decide  whether  his  head  or  his  heart  most 
deserved  our  admiration.  The  world  has  to  lament  the 
death  of  a  great  and  good  man,  and  this  Society  one  of  its 
greatest  ornaments. 

"  Method  of  Construction  of  a  New  Barometer,"  by  J.  P. 
Joule,  D.C.L.,  LL.D.,  F.R.S.,  &c,  President. 

The  condition  of  the  instrument  placed  on  March  iS  in 
the  Society's  Hall  proves  that  it  is  possible  to  use 
sulphuric  acid  on  the  top  of  the  mercurial  column  without 
chemical  action  taking  place.  I  have  therefore  proceeded 
to  prepare  other  tubes  with  a  view  to  test,  by  practical 
work,  the  merits  of  the  new  contrivance. 

A  tube  of  about  316th  inch  bore  is  selected.  It  is  fust 
cleaned  by  drawing  a  knotted  string  through  it.  It  is  then 
bent  to  the  syphon  shape,  and  near  the  longer  end  it  is 
drawn  to  a  capillary  tube.  It  is  then  washed  with  nitric 
acid,  afterwards  with  sulphuric  acid.  The  sulphuric  acid 
is  then  drained  off.  Mercury  is  then  poured  into  the 
short' limb.  The  end  of  the  longer  limb  is  then  attached  to 
my  mercurial  exhauster.  On  working  this,  the  mercury  rises 
in  the  tube,  and,  being  replenished  by  pouring  it  into  the 
short  limb,  soon  arrives  at  the  height  due  to  the  atmo- 
spheric pressure.  It  carries  with  it  the  acid  left  adhering  to 
the  sides,  so  that,  after  a  few  hours,  half, or,  what  is  better, 
one-third,  of  an  inch  of  acid  stands  above  the  mercury. 
Small  bubbles  of  air  are  seen  to  arise,  but,  by  leaving  the 
tube  in  connection  with  the  exhauster  for  a  day  or  two, 
these  finally  cease.  Mercury  is  then  poured  into  the 
short  limb  until  that  in  the  longer  rises  nearly  to  the 
capillary  part  of  the  tube.  This  is  then  sealed  and 
detached  from  the  exhauster.  Mercury  is  then  removed 
from  the  shorter  limb  until  it  stands  in  the  long  one  at  a 
convenient  height.  Sulphuric  acid  is  then  introduced  into 
the  short  limb  until  it  forms  a  column  equal  to  that  in  the 
longer  limb.  A  small  tube  is  finally  attached  to  the  short 
limb,  and  dipping  a  little  way  into  a  small  bottle  containing 
a  Email  quantity  of  sulphuric  acid,  prevents  the  access  of 
moist  air  into  the  short  limb. 

The  tube  thus  completed  possesses  the  following  advan- 
tages:—!. There  is  the  utmost  facility  in  the  movement 
of  the  column,  so  that  the  most  minute  changes  of  pressure 
are  at  once  registered  without  any  dragging.  2.  The 
depression  produced  by  capillary  action  is  reduced  to  one- 
half,  so  that  the  syphon  arrangement  can  be  satisfactorily 
used  as  affording  an  accurate  neutralisation  of  capillary 
action. 

Mr.  Brothers  exhibited  the  plates  forming  the  first 
part  of  the  Holborn  Society's  photolith  reproduction  of 
Hans  Burgman's  "  Triumphs  of  Maximilian  I."  The 
designs  are  engraved  on  wood  and  printed  on  separate 
sheets,  but  the  set  shown  were  mounted  so  as  to  exhibit 
the  artist's  intention— that  of  a  triumphal  procession. 
This  remarkable  work  is  considered  to  be  one  of  the  finest 
specimens  of  wood-engraving. 

Mr.  Baxtndell  read  the  following  letter  from  Professor 
C.  Piazzi  Smyth.  F.R.S.,  Astronomer- Royal  of  Scotland  :— 

Referring  (as  the  prompt  and  frequent  publication*  of 
your  Society  so  easily  and  agreeably  enable  one  to  do)  to 
Professor  Osborne  Reynolds's  triumphant  proof,  on  Novem- 
ber 18,  that  his  glass  tubes  were  strong  enough  to  act  as 
guns, — and  also  that  1*5  inches  depth  of  powder  produced 
nothing  like  the  force  exerted  by  the  electrical  discharge, 
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and  that  that  electrical  discharge  acted  by  means  of  con- 
version of  water  suddenly  into  steam,  as  when  lightning 
rends  a  tree,  —may  I  beg  to  offer  two  remarks  ? 

1.  The  soundness  of  the  discussions  before  the  Society 
on  the  recent  wood-struck  case  near  Manchester  is  evident 
by  a  similar  conclusion  arrived  at  by  the  British  Association 
when  at  Edinburgh  in  1850;  fora  tree  in  the  neighbourhood 
having  been  struck  and  specially  shattered  into  thin  plates 
of  wood,  during  the  week  of  congress,  was  formally 
examined  by  a  deputation  of  the  Association,  and  the 
lightning  was  held  to  have  exploded  the  watery  matter  of 
the  sap-vessels. 

2.  That  water  is  a  far  more  powerful  exploder  than 
gunpowder,  if  you  can  get  it  (the  water)  to  explode  at  all, 
is  now  experimentally  proved  by  Professor  Osborne 
Reynolds's  electrical  experiments,  and  did  occupy  my 
attention  many  years  ago,  on  comparing  the  far  larger 
increase  of  space  occupied  by  exploded  water  in  the  shape 
of  steam  than  by  exploded  gunpowder  in  the  shape  of  its 
permanent  gases. 

The  difficulty,  however,  is  to  get  the  water  to  explode, 
and  not  to  pass  off  merely  into  steam — a  difficulty  well 
illustrated  by  any  and  every  accession  of  dampness  to 
gunpowder  fired  in  the  usual  way  decreasing,  instead  of 
increasing,  the  gunpowder's  explosive  force. 

In  order  to  try  to  explode  water,  at  that  time,  I  melted 
a  large  ladle  full  of  lead,  put  upon  the  fluid  and  almost 
red-hot  surface  a  drop  of  water,  and  tried  various  devices 
to  bring  it  under  the  influence  of  the  heat ;  but,  even  when 
forcibly  attempted  to  be  pushed  under  the  melted  lead,  the 
water  ran  with  vehemence  up  the  substance  of  the  wooden 
probe  employed,  and  refused  to  have  anything  to  do  with 
the  fluid  lead,  which  consequently  remained  undisturbed. 

But  when  I  next  took  a  smaller  iron  ladle,  nut  a  drop  of 
water  on  the  bottom  of  it,  and  gave  therewith  a  little  pat 
to  the  surface  of  the  melted  lead,  instantly  the  whole  con- 
tents of  the  great  ladle  were  scattered  to  the  winds,  and 
only  a  few  grains  were  recovered.  Explosion  of  water  had 
apparently  taken  place  with  excellent  effect. 

Then  came  a  question  as  to  repealing  such  an  explosion 
at  small  intervals  of  time  in  a  safe  manner,  so  as  to  have 
an  explosion-engine,  in  which,  if  all  the  heat  of  the  coal 
could  be  used  in  exploding  water  rather  than  in  raising 
steam,  a  surprising  economy  of  fuel  should  result. 

But  as  no  progress  was  made  in  such  an  engine,  I  can 
only  refer  to  some  old  accounts  of  an  explosion  in  a  copper 
foundry,  where  the  great  establishment  was  literally  blown 
up,  it  was  said,  by  a  workman  simply  spitting  into  a  vessel 
of  melted  copper.  The  mere  amount  of  steam  raised  from 
the  saliva  would  evidently  have  been  of  no  practicable 
avail  for  either  good  or  evil,  even  if  employed  in  the  best 
modern  expansive  engine  on  the  thermo  dynamic  princi- 
ples ;  but,  as  an  explosive,  its  energy  would  seem  to  have 
been  so  vast  that  I  must  hope  for  further  development  of 
the  subject  at  the  hands  of  the  able  men  of  science  in  the 
Manchester  Literary  and  Philosophical  Society. 

"  0#i  the  Destruction  of  Sound  by  Fog  and  the  Inertness 
of  a  Heterogeneous  Fluid,"  by  Professor  Osborne 
Reynolds,  M.A. 

1.  That  sound  does  not  readily  penetrate  a  fog  is  a 
matter  of  common  observation.  The  bell*  and  horns  of 
ships  are  not  heard  so  far  during  a  fog  as  when  the  air  is 
clear.  In  a  London  fog  the  noise  of  the  wheels  is  much 
diminished,  so  that  they  seem  to  be  at  a  distance  when  they 
are  really  close  by.  On  one  occasion  during  the  launch 
of  the  Gnat  Eastern  the  fog  was  reported  so  dense  that 
the  woikmen  could  neither  sec  nor  hear. 

2.  It  has  also  been  observed  that  mist  in  air  or  steam 
renders  them  very  dull  as  regards  motion.  This  is 
observed  particularly  in  the  pipes  and  passages  in  a  steam- 
engine.  Mr.  D.  K.  Clark  found  in  his  experiments  that  it 
required  from  three  to  five  limes  as  much  back-pressure  to 
expel  misty  steam  from  a  cylinder  as  when  the  steam  was 
dry. 

3.  My  object  in  thi*  paper  is  to  gi.e  anJ  to  investigate 
wlut  appeais  to  me  to  be  an  ixplan-tion  of  thtse 
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phenomena,  from  which  it  appears  that  they  are  intimately 
connected — that,  in  fact,  they  are  both  due  to  the  same 
cause.  This  explanation  will  be  the  clearer  for  a  few 
preliminary  remark*. 

4.  The  nature  of  a  fog,  and  the  manner  in  which  the 
small  spherical  drops  are  suspended  against  their  weight, 
is  well  understood.  So  long  as  the  fog  is  at  rest,  or 
moving  uniformly,  the  drops,  being  heavier  than  the  air, 
tend  to  sink  like  a  stone  in  water,  and  consequently  they 
are  not  at  rest  in  the  air,  but  are  moving  through  it  with 
greater  or  less  velocities,  according  as  they  are  large  like 
rain,  or  small  like  haze.  This  motion  is  caused  entirely 
by  the  difference  in  the  specific  gravity  of  the  air  and 
water ;  if  the  drops  were  merely  little  hard  portions  of  air, 
they  would  have  no  tendency  to  descend. 

In  some  fogs  the  drops  are  so  fine  that  they  appear  to 
be  absolutely  at  rest,  and  will  remain  for  a  long  time 
without  any  appreciable  motion.  The  force  which  retards 
the  downward  motion  of  the  drops  is  the  friction  of  the 
air,  and  this  is  proportional  to  the  surface  of  the  drop  and 
the  square  of  the  velocity.  As  the  drops  get  smaller,  their 
weight  diminishes  faster  than  their  surface,  and  con- 
sequently the  friction  will  balance  the  weight  with  a  lets 
velocity.  The  exact  law  is  that  the  velocity  caused  by  the 
weight  of  a  drop  is  proportional  to  the  square  root  of  its 
diameter. 

This  is  the  general  explanation  of  what  goes  on  under 
the  action  of  gravity  when  the  fog  is  at  rest,  or  moving 
uniformly,  and  we  may  make  use  of  it  to  illustrate  what 
goes  on  when  the  fog  is  subjected  to  accelerating  or 
retarding  forces. 

5.  If  we  imagine  a  vessel,  full  of  such  a  compound  as 
the  fog  is  made  of,  to  be  set  in  motion  or  stopped,  the 
accelerating  or  retarding  force  will  have  to  be  transmitted 
from  the  sides  of  the  vessel  to  the  fluid  within  it  by  means 
of  pressure.  These  pressures  will  act  equally  throughout 
the  fluid,  and  if  the  fluid  were  homogeneous  they  would 
produce  the  same  effect  throughout  it,  and  it  would  all 
move  together,  but  the  pressures  will  obviously  produce 
less  effect  on  the  drops  of  water  than  they  do  on  the 
corresponding  volumes  of  air,  and  the  result  will  be  that 
the  drops  of  water  will  move  with  a  different  velocity  to 
the  air — that  the  drops  of  water  will,  in  fact,  move  through 
the  air,  just  as  they  do  under  the  action  of  gravity.  In 
fact,  if  the  air  is  subject  to  an  acceleration  of  32  feet  per 
second,  the  tffect  on  the  drops  (their  motion  through  the 
air)  will  be  the  same  as  that  due  to  their  weight.  It  is 
easy  to  conceive  the  action  between  the  air  and  the  drops 
of  water.  If  a  mass  of  air  and  water  is  retarded  it  is 
obvious  that  the  water,  by  virtue  of  its  greater  density, 
will  move  on  through  the  air.  This  property  har,  in  fact, 
been  made  use  of  to  dry  the  steam  used  in  steam-engines. 
The  steam  is  made  to  take  a  sharp  turn,  when  the  water, 
moving  straight  on  through  it,  is  deposited  on  the  side  of 
the  vessel. 

6.  Owing  to  this  motion  of  the  water  through  the  air, 
it  would  clearly  take  longer  with  the  same  fore;  to  im- 
press the  same  momentum  on  foggy  air  than  on  the  same 
when  dry.  This  is  obvious,  for  at  the  end  of  a  certain 
time  the  particles  of  water  would  not  be  moving  as  fast  as 
the  air,  and  consequently  the  air  and  water  would  have 
less  momentum  than  the  same  weight  of  dry  air  all  moving 
together;  that  is  to  say,  if  we  had  two  light  vessels  con- 
taining the  same  weight  of  fluid,  the  one  full  of  dry  air 
and  the  other  full  of  fog,  and  both  subjected  to  the  same 
force  for  the  same  time,  and  at  the  end  of  this  time, 
although  they  would  have  exactly  the  same  motion,  their 
contents  would  not,  for  the  drops  of  water  in  the  fog 
would  not  be  moving  so  fast  as  the  vessel.  Now  the 
energy  expended  on  each  of  these  vessels  would  be  the 
same,  but,  inasmuch  as  the  effects  are  different,  the  energy 
acquired  by  the  fogp.y  air  would  be  less  than  that  acquired 
by  the  diy  air,  the  difference  having  gone  to  move  the 
water  through  the  air ;  that  is  to  say,  it  would  require 

I  more  pressure  to  impies*,  in  the  same  lime,  the  same 
'  velocity  cn  foggy  air  than  on  dry  air  of  the  same  density. 
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7.  This,  then,  fully  explains  the  dulness  with  which 
fogpy  air  acquires  motion.  In  the  passages  of  a  steam- 
engine  the  steam  is  subjected  to  continual  accelerations 
and  retardations,  each  of  which  requires  more  force  in  the 
manner  described  with  misty  than  with  dry  steam,  and  at 
each  of  which  the  particles  of  water  moving  through  the 
steam  destroy  energy  in  creating  eddies. 

8.  Although  not  so  obvious,  the  same  is  true  in  the  case 
of  sound.  The  effect  of  waves  of  sound  traversing  a 
portion  of  air  is  first  to  accelerate  and  then  to  retard  it. 
And  if  there  are  any  drops  of  water  in  the  air  these  will 
not  take  up  the  motion  of  the  air  so  readily  as  the  air 
itself.  They  will  allow  the  air  to  move  backwards  and 
forwards  past  them,  and  so  cause  friction  and  diminish  the 
effect  of  the  wave  as  it  proceeds,  just  as  a  loose  cargo  will 
diminish  the  rolling  of  a  ship. 

9.  It  is  important  to  notice  that  this  action  of  the  par- 
ticles of  water  is  not  analogous  to  their  action  in  reflecting 
the  waves  of  light. 

It  has  been  assumed,  as  an  explanation  of  the  action  of 
fog  on  sound,  that  the  particles  of  water  break  up  the  wave 
of  sound  by  small  reflections  in  the  same  way  as  they 
scatter  the  waves  of  light.  The  analogy,  however,  is  not 
admissible;  for  in  the  case  of  light  the  wave-length  is 
shorter  than  the  thickness  of  the  drops,  and  the  surface  of 
the  drop  act  in  the  same  way  as  if  the  drop  were  of  large 
extent ;  but  in  the  case  of  sound,  the  wave's  length  may 
be  thousands  of  times  the  thickness  of  the  drop,  and 
instead  of  the  whole  wave  being  reflected  it  will  only  be 
a  very  small  portion  of  it.  Even  this  portion  can  hardly 
be  called  a  reflection ;  it  is  due  to  the  motion  of  the  air 
past  the  drops,  like  the  waves  of  sound  caused  by  a  bullet, 
or  the  waves  thrown  off  by  the  bow  of  a  thip. 

10.  A  certain  portion  of  the  resistance  which  the  air 
offers  to  the  motion  of  the  water  through  it  is  this— what 
is  called  in  naval  science  wave  resistance ;  but  it  can  be 
shown  that  the  proportion  of  this  resistance  to  the 
resistance  in  causing  eddies  diminishes  with  the  velocity, 
and  consequently  it  can  have  very  little  to  do  with  the 
effect  of  the  drops  of  water  on  the  waves  of  sound,  in 
which  the  velocity  of  the  water  through  the  air  must  be 
very  small.* 

11.  So  far,  then,  I  have  shown  the  manner  in  which  the 
fog  diminishes  the  sound  ;  it  remains  to  consider  the  con- 
nection between  the  size  of  the  drops  and  their  effects.  I 
am  not  aware  that  any  observations  have  been  made  with 
respect  to  this.  I  do  not  know  whether  it  has  ever  been 
noticed  whether  a  fine  or  a  coarse  mist  produces  the  most 
effect  on  sound.  It  does  not  appear,  however,  that  rain 
produces  the  same  effect  as  fog;  and  considering  rain  as 
a  coarse  fog,  we  must  come  to  the  conclusion  that  a  certain 
degree  of  fineness  is  necessary. 

If  we  examine  theoretically  into  the  relation  between 
the  size  of  the  drops  and  the  effect  they  produce,  always 
assuming  the  same  quantity  of  water  in  the  air,  we  find  in 
the  first  place  that  if  the  air  is  subjected  to  a  uniform 
acceleration,  which  acts  for  a  sufficient  time  for  the  drops 
to  acquire  their  maximum  velocity  through  the  air,  the 
effect  of  the  drops  in  a  given  time — that  is  to  say,  the 
energy  dissipated  in  a  given  time — is  proportional  to  the 
square  root  of  the  diameters  of  the  drops.  This  appears 
from  the  action  of  gravity.  As  previously  stated,  the 
maximum  downward  motion  of  the  drops,  and  hence  the 
distance  they  will  have  fallen  in  a  given  time,  and  the 
energy  destroyed  is  proportional  to  the  square  root  of  their 
diameters.  Hence,  where  the  acceleration  acts  con- 
tinuously for  some  time,  as  would  be  the  case  in  a  steam 
pipe,  the  effect  will  increase  with  the  size  of  the  drops. 

This  effect  may  be  represented  by  a  parabolic  curve,  in 
which  distances  measured  from  the  vertex  along  the  axis 
represent  the  size  of  the  drops  and  the  corresponding 
or di nates  represent  their  effect  tn  destroying  energy. 

If,  on  the  other  hand,  the  acceleration  alternates  very 


•  This  refleflion  has  nothing  lo  do  with  the  reverberation  from 
clouds  which  occurs  in  rt  thundcrttorm,  which  is  probably  due  to  the 
different  density  at  the  clouds,  and  takes  I  lace  at  their  surface!. 


rapidly,  then  there  will  not  be  time  for  the  drop  to  acquire 
its  maximum  velocity,  and  if  the  time  be  very  short  the 
drop  will  practically  stand  still,  in  which  case  the  effect  of 
the  drops  will  be  proportional  to  the  aggregate  surface 
which  they  expose.  And  this  will  increase  as  the  diameter 
diminishes,  always  supposing  the  same  quantity  of  water 
to  be  present. 

This  latter  is  somewhat  the  condition  when  a  fog  is 
traversed  by  waves  of  sound,  so  long  as  tbe  drops  are 
above  a  certain  size ;  when,  however,  they  are  very  small, 
compared  with  tbe  length  of  the  waves,  there  will  be  time 
for  them  to  acquire  their  maximum  velocity.  So  that, 
starting  from  drops  the  size  of  rain,  their  effect  will  in- 
crease as  their  size  diminishes,  at  first  in  the  direct  pro- 
portion, then  more  and  more  slowly  until  a  certain  minute- 
ness is  reached,  after  which,  as  the  drops  become  still 
smaller,  their  effca  will  begin  to  diminish,  at  first  slowly, 
but  in  an  increasing  ratio,  tending  towards  that  of  the 
square  root  of  the  diameter  of  the  drops. 

This  effect  may  be  represented  by  a  curve  which  coin- 
cides with  the  previously  described  parabola  at  the  vertex, 
but  which  turns  off  towards  the  axis,  which  it  finally 
approaches  as  a  straight  line. 

This  completes  the  investigation,  so  far  as  I  have  been 
able  to  carry  it.  The  complete  mathematical  solution  of 
the  equations  of  motion  does  not  appear  to  be  possible,  as 
they  are  of  a  form  that  has  not  as  yet  been  integrated. 
However,  so  far  it  appears  to  me  to  afford  a  complete 
explanation  of  the  two  phenomena,  and  further  to  show, 
a  fad  not  hitherto  noticed,  that  for  any  note  of  waves  of 
sound  there  is  a  certain  size  of  drop  with  which  a  fog  will 
produce  the  greatest  effect. 

"  The  Chtmical  Constitution  of  Bleaeking-Powder,"  by 

C.  SCHORLEMMBR,  F.R.S. 

In  his  classical  research  "  On  the  Compounds  of  Chlo- 
rine with  Bases,"  t  Gay-Lussac  has  shown  that  the 
bleaching  compounds  formed  by  this  reaction  are  not 
direct  combinations  of  chlorine  and  a  base,  as  Berthollet 
believed,  but  that  a  hypochlorite  and  a  chloride  are  pro- 
duced simultaneously,  according  to  the  equation — 
2KOH + Cl2  =  KOCl  +  KC1  +  H,0. 

When  to  the  compounds  thus  formed,  a  small  quantity 
of  a  mineral  acid  is  added,  hypochlorous  acid  is  set  free, 
whilst  by  adding  the  acid  in  excess  chlorine  is  obtained ; 
because  in  the  Tatter  case  the  hydrochloric  acid  acts  on 
the  h)poch!orous  acid  in  the  following  way: — 

CIH+C10H=Cla+HaO. 
As  a  ready  method  for  preparing  a  dilute  solution  of 
hypochlorous  acid,  Gay-Lussac  recommends  to  distil  a 
solution  of  bleaching-powder  with  a  quantity  of  dilute 
nitric  acid  which  is  just  sufficient  to  liberate  the  hypo- 
chlorous acid. 

According  to  Gay-Lussac's  view,  bleaching-powder  is  a 
mixture  of  calcium  chloride*and  calcium  hypochlorite,  and 
the  same  view  is  held  by  most  chemists.  Professor 
Odling  has,  however,  pointed  out  that,  calcium  being  a 
dyad  metal,  the  constitution  of  bleaching-powder  was 
probably- 

c*focj, 

or  it  was  at  the  same  time  a  hypochlorite  and  a  chloride. 
Of  course  both  views  explain  equally  well  the  formation 
of  hypochlorous  acid  by  Gay-Lussac's  method.  I  read, 
therefore,  with  great  surprise  a  paper  by  Goepner  (Dingier"* 
Poly  tech.  Journ.,  209,  204),  in  which  he  states  that 
bleaching-powder  is  nothing  but  a  simple  combination  of 
lime  and  chlorine,  which  by  acids  is  again  resolved  into 
its  constituents  without  the  least  trace  of  hypochlorous 
acid  being  formed.  He  says  that,  although  the  prepara- 
tion of  hypochlorous  acid  by  this  method  is  described  in 
all  handbooks  as  if  this  experiment  had  been  made  hun- 
dreds of  times,  this  is  a  mistake,  and  the  reason  why  this 
error  has  maintained  itself  so  long  in  chemic.il  literature 
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is  that  hitherto  no  reaction  was  known  by  which  free 
chlorine  and  hypochlorous  acid  could  be  readily  distin- 
guished. But  such  a  reaction  has  now  been  found  by 
Wolters,  who  has  shown  that  when  chlorine-water  is 
shaken  with  an  excess  of  mercury  only  mercurous  chloride 
is  formed,  while  with  aqueous  hypochlorous  acid  it  yields 
a  brown  crystalline  oxychloride  of  mercury,  which  is 
readily  soluble  in  hydrochloric  acid,  and  thus  offers  a 
ready  means  of  the  qualitative  as  well  as  quantitative 
determination  of  hypochlorous  acid  in  the  presence  of  free 
chlorine. 

In  employing  this  reaction  for  detecting  hypochlorous 
acid  in  the  liquid  which  was  obtained  by  distilling 
bleaching-powder  with  a  small  quantity  of  hydrochloric 
or  sulphuric  acid,  Goepner  could  not  find  a  trace  of  hypo- 
chlorous acid,  but  only  free  chlorine. 

I  have  already  mentioned  that  he  says  the  preparation 
of  hypochlorous  acid  by  this  method  is  described  in  the 
books  as  if  this  experiment  had  been  repeated  hundreds  of 
times.  Now  this  experiment  has  been  repeated  many 
hundred  times  in  our  laboratory  only.  Professor  Roscoe 
shows  it  every  year  in  his  leclures,  and  all  our  students  in 
the  course  of  their  practical  work  perform  it,  and  find  that 
the  perfectly  colourless  distillate  is  a  much  more  power- 
fully bleaching  agent  than  freshly  prepared  chlorine-water. 
This  is  quite  sufficient  to  show  that  the  liquid  contains 
hypochlorous  acid.  Out  why  did  Goepner  fail  in  detecting 
it  ?  Perhaps  it  was  the  fault  of  the  analytical  method  ? 
To  decide  these  questions,  I  prepared  hypochlorous  acid 
by  distilling  solutions  of  bleaching-powder  with  dilute 
nitric  and  sulphuric  acid  and  shook  the  colourless  distil- 
lates with  mercury.  In  every  case  the  brown  oxychloride 
was  formed  in  quantity  and  possessed  all  the  properties 
which  Wolters  has  assigned  to  it,  while  by  shaking 
chlorine-water  with  mercury  only  calomel  was  formed. 
From  a  careful  perusal  of  Goepner's  paper  I  was  unable  to 
find  the  cause  of  his  failure. 

Another  argument  against  the  existence  of  a  hypo- 
chlorite in  bleaching-powder  is,  according  to  Goepner,  the 
following.  The  chlorine  which  is  used  in  the  manu- 
facture of  bleaching-powder  always  contains  free  hydro- 
chloric acid,  and  thus  in  bleaching-powder  more  calcium 
chloride  will  always  exist  than  would  correspond  with 
Gay-Lussac's  formula.  Now  when  bleaching-powder  is 
exhausted  successively  with  small  quantities  of  water,  the 
excess  of  calcium  chloride  is  always  found  in  the  first 
solutions,  whilst  those  following  contain  calcium  and 
chlorine  in  the  proportions  corresponding  to  the  empirical 
formula  CaOCl*.  This  fadt,  however,  only  proves  that 
bleaching-powder  is  not  a  mixture  of  calcium  chloride  and 
hypochlorite,  but  that  the  bleaching  compound  contained 
in  it  has  the  constitution  which  Professor  Odling  has 
assigned  to  it. 

Professor  Williamson  has  shown  that  an  aqueous  solu- 
tion of  hypochlorous  acid  may  also  be  obtained  by  sus- 
pending finely-divided  calcium  carbonate  in  water,  and 
passing  chlorine  into  the  liquid  until  the  carbonate  is 
dissolved,  and  then  distilling  the  solution.  In  this  reaction 
the  compound  Ca(OCl)Cl  is  probably  also  first  formed  and 
acted  on  by  an  excess  of  chlorine  in  the  following  way  : — 
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ON  HEAT.* 
By  FREDERICK  GUTHRIE,  B.A.,  F.R.S.,  4c. 

Thb  subject  of  the  concluding  lecture  was  "  Radiant  Heat 
and  Mechanical  Value  of  Heat." 

Resuming;the  subject  of  radiant  heat,  it  is  found,  that  of 
surfaces  equally  smooth,  some  have  a  greater  specific 
power  of  radiation  than  others.  The  ordinary  means  for 
exhibiting  this  and  similar  relations  of  radiating  power  is 
by  a  cube  filled  with  water  at  the  boiling-point,  and  turning 
on  a  vertical  axis,  and  presenting  its  surface  to  a  susceptible 
body,  such  as  an  air  thermometer  or  pile.  The  surface  of 
the  cube  is  of  lamp-black,  of  polished  gold,  of  scratched 
silver  and  of  polished  silver,  and  each  surface  is  brought 
near  the  hood  of  the  pile  in  succession.  Lamp-black  is 
thus  found  to  radiate  more  beat  than  the  polished  surfaces. 
Besides,  when  the  surface  of  polished  gold  is  coated  over 
with  a  solution  of  isinglass,  the  heat  passes  through  more 
abundantly,  showing  that  the  power  of  radiation  does  not 
depend  wholly  on  the  size  of  the  surface,  as  determined  by 
its  roughness,  but  also  on  the  nature  of  the  surface. 

The  power  of  metallic  surfaces  for  reflecting  heat  may 
be  thus  shown  :— A  sheet  of  paper  is  coated  partially  with 
gold-leaf  on  one  side,  and  on  the  other  with  iodide  of 
mercury,  which  has  the  peculiar  property  that,  when 
heated,  it  turns  yellow,  without  undergoing  decomposition. 
Expose  this  paper  to  the  heat  of  hot  iron,  and  where  the  ■ 
gold-leaf  has  protected  the  iodide,  it  remains  red,  but 
where  not  protected  by  the  metal  surface,  it  is  converted 
into  yellow. 

The  different  powers  which  different  substances  have  for 
radiating  heat  is  shown  in  Nature  in  the  formation  of  dew, 
and  its  kindred — we  may  say  identical — phenomena,  hoar- 
frost or  frozen  dew.  Dew  is  caused  by  the  loss  of  heat  by 
the  earth.  After  sunset  the  earth  radiates  heat  through 
the  air  into  space,  and  is  so  cooled  that  the  water  vapour 
in  the  air  condenses  on  its  surface.  Accordingly,  those 
parts  of  the  earth's  surface  which  radiate  most  heat  are 
most  thickly  covered  with  dew.  But  if  this  radiation  of 
heat  from  the  earth  is  prevented,  dew  is  not  deposited  upon  j 
it.  Thus,  on  a  cloudy  night,  the  dew  is  not  deposited, 
and  one  reason  is  because  the  heat  radiated  from  the  earth 
strikes  the  cloud,  and  is  reflected  back  again  on  the  earth. 
Another  reason  is,  because,  through  moist  air,  the  heat  of 
the  earth  cannot  escape  as  it  can  when  the  air  is  per- 
fectly dry.  Clouds,  of  course,  are  not  watery  vapour  in 
the  proper  sense  ;  they  are  particles  of  water  itself, 
whereas  water  vapour  is  a  perfectly  pure  transparent  gas. 
This  is  seen  to  be  the  case  when  steam  is  heated.  In 
damp  muggy  weather  clouds  from  a  locomotive  subsist  for 
a  long  time,  but  when  the  weather  is  dry,  they  quickly 
disappear,  remaining  as  invisible  vapour  in  the  air. 

In  order  to  determine  the  quantity  of  aqueous  vapour  in 
the  air,  use  is  made  of  the  hygrometer  or  moisture- 
measurer,  identical  in  principle  with  the  cryophoros. 

It  has  been  already  noticed  that  radiant  heat,  on  striking 
bodies,  experiences  either  absorption,  reflexion,  or  trans- 
mission,  and  the  latter  has  now  briefly  to  be  considered. 
Bodies  may  allow  light  to  pass  through  them  with  the 
greatest  freedom,  but  may  absorb  heat ;  such  bodies  are 
called  transparent,  and  we  might  call  bodies  which 
allow  heat  to  pass  through,  transcalent,  but  the  Greek 
diathermancy  has  been  used  instead.     This  word  has  the 
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same  significance  with  regard  to  heat  as  transparency  has 
with  regard  to  light.  Rock-salt  amongst  solids,  halogen 
compounds  of  carbon  amongst  liquids,  and  all  simple 
gases  or  gaseous  mixtures  amongst  gases,  may  be  taken  as 
types  of  diathermanous  bodies.  Bodies  may  be  opaque  to 
light,  and  yet  very  diathermanous.  The  relation  is 
remarkable  between  the  power  which  different  substances 
have  for  arresting  radiant  heat,  and  their  power  of  trans- 
mitting heat  by  conduction.  Thus  CS3,  which  allows 
radiant  heat  to  play  through  it,  refuses  to  allow  heat  of 
conduction  to  pass  through  it.  Those  liquids,  too, 
had  the  greatest  thermal  resistance  which  contained 
Ch,  Br,  or  I,  and  these  allow  radiant  heat  to  pass  through. 
Water  is  the  most  athermanous,  or  the  body  which  arrests 
the  greatest  proportion  of  radiant  heat,  while  it  conduct! 
heat  most  abundantly. 

It  was  clearly  shown  in  the  analysis  of  a  beam  of  heat, 
that  the  heat  is  greatest  a  little  beyond  the  red  end  of  the 
spectrum ;  also  that  one  can  focus  invisible  heat  just  as 
one  can  focus  cold  light,  these  being  independent  of  one 
another.  With  a  solution  of  iodine  in  CS2,  the  light  ia 
intercepted  by  the  iodine,  whilst  the  CS2  allows  heat  to 
pass.  This  heat  reveals  itself  to  the  hand  or  to  the  air 
thermometer;  and  by  a  little  extra  care  we  can  ignite 
combustible  bodies  in  the  dark  by  the  heat  of  an  electric 
lamp,  or  Pt  may  be  made  red  hot  by  the  voltaic  current. 
Such  phenomena  are  called  phenomena  of  calorescence. 

We  have  been  ascustomed  to  look  upon  heat  hitherto 
as  obtained  by  chemical  change  or  in  the  electric  lamp  as 
the  resistance  which  the  air  and  carbon  particles  offer  to 
the  passage  of  electric  discharge.  Thus  i  pound  of  H, 
thoroughly  burned  to  form  water,  will  raise  34462  pounds 
of  water,  1°  C.  H  may  be  regarded  as  the  most  fierce  of  all 
hodies,  and  gives  rise  lo  more  heat  than  any  other 
substance  when  completely  burned.  Next  comes  carbon 
with  its  8000  poundr  of  water  raised  i"C.  when  one  pound 
of  carbon  is  burned.  Phosphorus,  again,  that  might  be 
imagined  to  burn  most  fiercely,  exceeds  sulphur,  but  does 
not  come  up  to  carbon,  This  plan  is  used  in  measuring 
the  value  of  coal.  It  is  found  how  much  water,  say,  an 
ounce  of  coal  will  heat,  and  the  carbon  in  the  coal  is 
determined  by  the  quantity  of  heat  developed. 

One  of  the  most  familiar  sources  of  heat  is  that  by 
friction,  but,  curiously  enough,  it  has  been  the  least  studied 
till  within  the  last  twenty  years.  We  know  that,  when 
two  substances  are  rubbed  together  heat  is  produced — 
when  a  knife  is  cleaned  by  rubbing,  when  a  razor  is 
stropped  on  a  dry  home,  when  a  saw  cuts  wood,  &c.  To 
pursue  this  point  further,  take  a  tube  in  which  there  is  a 
piston  fitting  pretty  accurately;  that  piston  has  a  hole  in 
it,  in  which  there  is  a  little  piece  of  German  tinder,  then 
force  that  piston  down  to  the  bottom  of  the  cylinder. 
The  tinder  takes  fire,  heat  is  produced,  but  where  does 
that  heat  come  from  ?  We  cannot  answer  the  question 
yet.  When  you  expand  a  body  by  heat,  you  are  an  active 
agent.  You  put  hot  air  into  a  gas,  and  the  gas  gets 
bigger ;  it  can  be  made  still  bigger  by  releasing  the  pressure 
upon  it.  By  the  very  process  of  exhausting  or  rarefying 
air,  heat  is  absorbed,  cold  is  produced.  The  rarefied  air 
requires  heat  during  its  rarefaction,  just  as  in  heating  air 
you  make  it  more  rarefied  and  make  it  larger.  There  can 
be  no  question  of  friction  here  because  the  air  has  been 
withdrawn  from  a  hole  in  the  bottom  of  the  plate,  but 
when  air  is  allowed  to  enter  through  that  orifice  and  heat 
is  produced,  then  friction  may  come  into  play.  The  same 
effect  may  be  better  shown  thus : — Take  a  mass  of  air 
which  has  been  already  compressed,  and  this  made  to 
impinge  upon  the  face  of  the  pile  has  a  cooling  effect.  So 
ice  can  be  formed  and  is  formed.  Imagine  that  you  have 
a  Btrong  boiler  and  pump  air  into  it ;  during  the  process  of 
pumping  it  gets  hot.  Allow  it  to  cool,  and  allow  the  air 
to  expand,  and  it  requires  heat,  which  it  takes  from  bodies 
in  contact  with  it,  such  as  water,  and  freezes  them. 

If,  on  the  other  hand,  instead  of  this  compressed  air 
expanding,  we  take  the  mere  mechanical  rubbing  of  the 
air  in  motion  against  the  surface,  the  same  effect  is 


Digitized  by  Google 


50 


Chemical  Notices  from  Foreign  Sources. 


I  Chbmical  New*. 
1  Juju»ry  aj.  1874. 


obtained  as  in  rubbing  two  bodies  together.  If  I  blow  the 
bellows  sufficiently  strong  upon  the  face  of  the  pile,  this 
very  aft  of  nibbing  will  warm  the  surface. 

This  production  of  heat  by  means  of  friction  led  people 
to  imagine  that  heat  was  mechanical  motion,  and  we  must 
reconcile  the  known  phenomena,  which  we  have  been 
hitherto  studying  with  this  view.  Heat  is  generally 
supposed  not  to  be  a  distinct  thing,  but  an  agitation  of  the 
particles  of  matter.  According  to  this  notion,  particles 
of  matter  are  moving  amongst  one  another  like  gnats  in 
a  swarm,  or  like  the  heavenly  bodies.  Imagine  that  this 
moving  mass  is  stopped  in  its  motion  of  translation  from 
place  to  place;  what  takes  place  resembles  that  which 
occurs  when  a  moving  chime  of  bells  is  stopped.  They 
do  not  ring  while  moving  as  a  whole,  but  strike  a  body, 
and  the  bells  would  begin  ringing.  Imagine  that  radiant 
heat  in  passing  through  space  to  be  the  motion  of  these 
particles  of  ether,  and  that  these  particles  of  ether  are  not 
without  momentum ;  but  that  they  are  capable  of  both 
receiving  and  imparting  similar  vibrations  to  the  particles 
of  ponderable  matter.  Here,  however,  there  is  a  sort  of 
divergence  in  the  opinions  of  people.  Some  people  hold 
(assuming  the  sun  as  the  source  of  heat)  that  the  heat  of 
the  sun  consists  of  vibrations  of  the  particles  of  the  sun, 
and  that  this  vibration  is  communicated  to  the  particles  of 
that  medium  called  ether  pervading  space  between  the 
aun  and  the  earth.  I  may  say  that  almost  all  people  hold 
this  view ;  but  when  the  radiant  heat  or  the  sun  strikes 
transparent  bodies  upon  the  earth,  then  the  views  of 
different  people  diverge.  Some  suppose  that  the  ether 
pervading  universal  space  is  continued  throughout  the 
most  solid  ponderable  matter;  others  hold  that,  as  soon 
as  these  vibrations  meet  with  ponderable  matter,  the  ether 
itself  ceases  to  exist,  but  its  motion  is  carried  on.  There 
is  thus  a  very  tough  fact  to  swallow,  that  ether  is  called  an 
imponderable  substance  ;  and,  as  far  as  one  knows,  there 
is  no  such  thing  as  weight  without  momentum.  Now,  if 
there  be  any  ponderable  matter  between  the  sun  and  the 
nearest  point  of  the  earth,  how  comes  it  that  force  is 
communicated  i  That  it  is  communicated  is  apparent  to 
us  all.  Go  into  the  shade,  and  take,  say,  a  well-stoppered 
bottle  of  air  (the  blacker  the  surface  of  the  bottle  is  the 
be  t  ter),  just  move  it  afterwards  a  foot  into  the  sunshine.when 
the  stopper  will  be  blown  out,  and  the  air  expelled.  This 
force  is  transmitted  through  interstellar  space  which  has 
no  weight.  We  are  accustomed  to  associate  momentum 
with  weight  or  motion.  Let  us  study  more  exactly  this 
line  of  argument — the  relation  between  the  mechanical 
manifestation  of  heat  and  heat  itself.  Supposing  you 
take  a  hammer,  and  hammer  a  leaden  bullet  with  it.  Here 
is  a  mass  of  matter  going  downwards,  and  it  is  suddenly 
stopped,  but  no  force  can  be  annihilated.  What  becomes 
of  this  great  momentum  ?  It  is  converted  from  the 
motion  of  translation  into  heat.  It  is  well  known  that 
bodies  can  be  heated  in  this  way,  but  the  question  arises, 
is  the  heat  a  mere  accidental  attribute  of  this  stoppage 
of  the  motion  of  translation,  or  is  it  necessary  to  it,  or  is 
it  proportional,  and  is  the  one  converted  into  the  other  ? 
That  question  has  been  answered  in  the  affirmative,  and 
in  this  way.  A  man  has  got  a  certain  amount  of  work  to 
do — say  a  hodman  having  to  carry  1000  bricks  to  the  top 
of  a  house.  He  will  only  be  paid  when  the  work  is  done, 
but  he  may  carry  up  these  bricks  one  at  a  time,  or  as 
many  as  he  pleases.  It  is  clear  that  the  financial  bargain 
is  completed,  and  the  work  is  done  when  the  bricks  once 
at  the  bottom  are  now  at  the  top.  Supposing  these  1000 
bricks  fall  to  the  bottom  again,  they  will  strike  the  bottom 
with  a  certain  force.  One  step  further — supposing  that 
the  1000  bricks  falling  down  are  fastened  by  a  pulley, 
they  will  be  sufficient  to  pull  1000  bricks  up;  strictly 
speaking,  a  mere  fly  settling  on  the  rope  will  disturb  the 
equilibrium.  It  matters  not  whether  these  bricks  fall  fast 
or  slow,  just  as  they  could  be  lifted  one  at  a  time  or  more. 
So  if  we  take  a  mass  of  matter,  say  1  pound  weight,  or  a 
kilogramme,  and  lift  that  up  from  the  ground  to  the  table, 
that  is  the  unit  of  work.   The  work  that  is  done  in  lifting 


1  kilo,  x  metre  in  height  is  stored  up  in  the  kilo.,  and  is 
then  called  potential ;  and  is  capable,  by  its  descent,  of 
lifting  its  own  weight  its  own  height.  Take  a  weight  held 
by  a  string,  and  let  it  fall  from  a  height  upon  a  plate  of 
iron  ;  its  motion  is  suddenly  stopped,  and  there  is  a  motion 
of  translation  from  place  to  place  annihilated,  but 
represented  by  the  vibration  of  the  particle 6  gradually  sub- 
siding, which  we  call  heat.  One  may  compare  the  heat  of 
the  motion  to  the  vibration  of  the  leaves  of  trees.  The 
tree  may  sway  to  and  fro,  or  the  leaves  may  rustle,  and 
there  may  be  the  same  amount  of  work  done  in  the 
rustling  of  the  leaves  as  in  the  swaying  of  the  tree,  i*., 
the  conversion  of  motion  of  translation  into  motion  of 
vibration.  It  is  found  that,  when  430  kilogrammes  fair 
slowly  through  one  metre,  and  in  doing  so  overcome 
friction,  the  beat  produced  by  the  friction  is  sufficient  to 
raise  one  gramme  of  water  1*  C.  This  is  the  mechanical 
equivalent  of  heat. 

If  heat  be  this  molecular  vibration,  many  things  become 
clear.  The  intensity  of  heat  of  a  body,  or  its  temperature, 
is  the  rate  of  motion  of  its  particles  amongst  one  another, 
and  this  is  independent  of  their  number,  that  is,  the  size 
of  the  body  and  also  of  the  weight  of  each  individual 
particle.  Whatever  be  the  mass  or  weight  of  a  moving 
particle,  it  can  never,  by  ope  or  more  impacts,  give  a 
greater  velocity  than  its  own  to  another  particle.  So  the 
temperature  of  one  body  can  never  be  raised  above  the 
temperature  of  the  body  whence  it  gets  its  heat,  and 
hence,  also,  any  two  bodies  of  unlike  temperature  acquire 
the  same  temperature  when  in  contact.  Again,  the 
quantity  of  heat  in  a  body  depends  (1)  upon  the  size  of 
the  body,  and  (2)  both  upon  the  velocity  and  mass  of  its 
particles,  i.e.,  on  their  momentum.  Heat  quantity,  apart 
from  size  of  matter,  is  molecular  momentum.  A  blow 
with  a  hammer  may  drive  a  nail  further  into  a  board  than 
the  impact  of  a  pistol  ball.  So  there  may  be  as  much  or 
more  heat  in  a  heavy  particle  moving  slowly  (cold)  than  in 
a  lighter  particle  moving  more  rapidly  (hotter).  Capacity 
for  neat  is  molecular  inertia.  Specific  heat  is  the  ratio  of 
molecular  inertia.  When  a  body  receives  heat,  its 
particles  are  thrown  into  more  violent  motion.  Most 
frequently  this  is  followed  by  an  increase  in  the  orbits  of 
the  particles,  which  results  in  an  increase  in  the  general 
size  of  the  body.  Such  is  expansion  by  heat.  Sometimes, 
however,  as  with  water  below  40  C,  the  body  shrinks  as  it 
gets  heat,  showing  that  the  increased  rate  of  vibration  is 
not  accompanied  oy  increased  orbit  size.  Conduction  of 
heat  is  the  spreading  of  molecular  motion  like  agitation 
in  a  crowd.  When  heat  is  produced  by  burning,  tbe 
particles  of  O  unite  with  those  of  C,  and  form  compound 
particles ;  the  greater  the  attraction  between  the  two,  the 
closer  they  get  together,  and  the  more  rapid  is  their 
motion,  just  as  those  planets  move  fastest  around  the  sun 
which  are  nearest  to  it. 
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Comptts  Rendus  Hebdomad/tins  dts  Sfcncts  dt  VAcadtmie 
des  Scuncts,  December  8, 1873. 

Reply  to  M.  Pasteur  Concerning  the  Origin  of  Beer- 
Yeast.— M.  Trecul. 

Determination  of  the  Relation  of  the  Two  Specific 
Heats  by  Compression  of  a  Limited  Gaseous  Mass. 
— M.  Amagat.— The  author  operated  with  an  improved 
form  of  the  method  of  MM.  Clement  and  Oesormes 
(avoiding  the  phenomenon  of  oscillation  of  the  gaseous 
at  the  orifice).   A  slight  correction  was  made  for 
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lowering  of  temperature  after  compression,  and  the 
numbers  got  for  atmospheric  air  were — 
C 

7  -  r39i 
c 

without  correction,  and  1*397  w'tn  The  mechanical 
equivalent  of  heat  thence  deduced  was  434,  which  differs 
by  only  1  unit  from  that  recently  found  by  M.  Violle  with 
Foucault's  apparatus. 

Letter  from  M.  Poey  on  the  Relations  between  the 
Solar  Spots,  Storms  at  Paris  and  at  Fecamp,  and 
Tempests  and  Gales  of  Wind  in  the  North  Atlantic. 
-^-Tbe  storms  at  Paris  and  Flcamp  coincide  (in  their 
maxima),  like  the  hurricanes  of  the  Antilles,  with  the 
maxima  of  the  spots ;  but,  in  the  case  of  North  Atlantic 
tempests  and  gales,  the  coincidence  is  with  the  minima  of 
spots.  The  writer  tabulates  1067  storms  at  Paris  in  the 
period  1785  to  1872,  and  310  at  Fecamp  from  1853  to  1872, 
also  829  Atlantic  gales  from  i860  to  1868.  The  distribu- 
tion of  the  first-mentioned  embraces  8  maximum  periods 
of  spots,  of  which  6  agree  with  the  maxima  of  storms.  Of 
8  minimum  periods,  5  coincide  with  those  of  the  spots. 
The  year  1810  presents  a  considerable  maximum  in  place 
of  a  minimum,  but  it  is  the  single  strange  anomaly  observed 
in  the  16  periods  of  storms,  of  which  11  correspond  to 
periods  of  spots,  2  are  tolerably  satisfactory,  while  2  are 
doubtful.  M.  Pocy  compares  these  results  with  what  he 
got  for  the  hurricanes  of  the  Antilles,  and  finds  a  striking 
agreement  between  the  two  series  of  phenomena— not 
merely  in  their  coincidences,  but  in  their  discordances. 
Considering  the  difference  of  the  phenomena,  arid  that  of 
latitude,  this  agreement  points  to  cosmic  influence.  In 
the  Fecamp  storms,  1  maximum  and  2  minima  are  about 
a  year  before  the  corresponding  periods  of  the  solar  spots, 
and  the  minimum  of  1867  (as  in  the  Paris  storms)  is 
wanting.  As  regards  the  North  Atlantic  tempests  and 
gale?,  the  minimum  of  instances  corresponds  to  the 
maximum  of  spots  in  i860,  and  the  maximum  of  instances 
to  the  minima  of  spots  in  1867.  After  citing  some  expla- 
natory facts  mentioned  by  M.  von  Freeden,  the  writer 
arrives  at  the  conclusion  that  there  are  in  the  centre  of 
the  Atlantic  two  systems  of  tempests— the  one  produced 
by  predominance  of  the  polar  current,  and  back-flow  of  the 
equatorial  current  to  the  limit  of  contact  between  the  cold 
waters  and  the  hot  waters  of  the  Gulf-Stream  (these  are 
the  winter  and  European  tempests) ;  the  others  inversely 
produced  at  this  limit  by  the  predominance  of  the  equa- 
torial current,  and  the  back-flow  of  the  polar  current  (these 
are  the  true  equinoctial  hurricanes  which  reach  us  from 
the  intertropical  region,  starting  from  io°  N.  lat.  The 
relation  between  these  two  systems  of  cyclonic  perturba- 
tions seems  to  consist  in  the  fact  that  the  predominance 
and  energy  of  the  polar  current  corresponds  to  the  minima 
of  the  spots,  while  the  predominance  and  energy  of  the 
equatorial  current  corresponds  to  the  maxima  of  spots. 

Preliminary  Note  on  Elements  Existing  in  the  Sun. 
—1.  N.  Lockyer. 

Nature  of  the  Chemical  Elements. — Observations  by 
M.  Berthelot,  apropos  of  a  communication  from  Mr. 
Lockyer. 

Remarks  by  M.  Dumas  on  the  same  Subject. 
Observations  of  Palling  Stars  in  November.— M. 
Wolf. — These  were  made  at  a  number  of  different  stations 
in  France,  Italy,  and  Portugal  on  Nov.  12, 13,  and  14  latt. 
Compared  with  preceding  years,  they  clearly  show  the 


rapid  decrease  of  the  phenomenon,  which  reached  its 
maximum  of  brilliancy  in  1S66.  The  retrogradation  of 
the  node  of  the  orbit  appears  each  year  in  the  retardation 
of  the  phenomenon. 

New  Observations  of  the  Periodic  Comet  of  M. 
Faye,  and  Discoveries  and  Observations  of  Twenty 
Nebulas,  made  at  the  Marseilles  Observatory. — M . 
Stephan. 

Movement  of  an  Elastic  Wire,  One  End  of  which 
is  Animated  with  a  Vibratory  Movement. — M.  Mer- 
cadier.— Fourth  note. 


Action  of  certain  Toxical  Substances  on  Sea  Fishes. 
—MM.  Rabuteau  and  Papillon.— In  general,  and  with 
some  interesting  exceptions,  organic  poisons  act  on  fi>hes 
in  the  same  way  as  on  species  belonging  to  other  groups 
of  the  animal  kingdom.  The  poisons  used  were  strychnine, 
morphine,  thebaine.and  iodide  of  tetramethyl-ammonium, 
the  method  being  mostly  that  of  injection. 

Experiments  on  the  Employment  of  Galvano- 
Causty  in  Surgical  Operations. — MM.  Legros  and 
Onimus. 

Observation  of  a  Bolide  at  Versailles  on  Dec.  3, 
1873.— M.  Martin  de  Brettes. 

Analysis  of  the  Water  of  the  Spring  St.  Thiebaut, 
Nancy.— M.  P.  Guyot.— This  water  contains  per  litre  :— 

Grm. 

Free  carbonic  acid   0  018 

Carbonate  of  lime   0*310 

'Carbonate  of  iron  ,    0  020 

Carbonate  of  magnesia     . .    . .  trace 

Sulphate  of  lime  0-350 

Sulphate  of  magnesia  0-015 

Chloride  of  sodi  um   o*c>5g 

Chloride  of  potassium  traces 

Sexquioxide  of  iron   0-020 

Silica  and  alumina   0  010 

Arseniate  of  iron  


f 


traces 


Fluorine   

Crenic  and  apocrenic  acids     . .  J 

Certain  Combustibles  of  the  Basins  of  Donetz  and 
Toula,  Russia. — A.  Scheurer-Kestner  and  Ch.  Meunier- 
Dollfus. 


Berichtt  dtr  Dtutschtn  Cktmischtn  Gtulluhaft  mu  Berlin, 
No.  17,  November  24,  1873. 

On  Chlorobrom-Aceton. — Albeit  Theigarten. — This 
body  forms  well-defined  crystals  of  pungent  odour, 
sparingly  soluble  in  water,  but  readily  in  alcohol  and 
ether.  It  melts  at  34*  to  35-5°,  and  congeals  again  at 
24°.  Its  boiling-point  is  177'  to  180'.  Its  formula  is 
CHaBrCOCHaCl. 

Uramidic  Acids.— H.   Huppert.— A  theoretical,  or 
rather  hypothetical,  paper. 

On  Santonic  Acid. — O.  Hesse.— Heldt's  saline  com- 
pounds are  true  salts  of  an  acid,  C|jH20l04,  which,  in  the 
anhydrous  state,  is  known  as  santonin.  Santonic  acid 
forms  white  rhombic  crystals,  which  do  not  turn  yellow 
on  exposure  to  light.  It  is  sparingly  soluble  in  cold,  more 
readily  in  hot,  water,  from  which  it  crystallises  on  cooling. 

Reply  to  the  Remarks  of  Herr  Oudemans,  jun.,  on 
the  Molecular  Power  of  Deflection  of  Tartaric  Acid 
and  its  Salts. — H.  Landolt. — A  controversial  paper,  with 
reference  to  the  Berichte,  heft  14,  p.  1073,  and  heft  15, 
p.  1166. 

Preliminary  Communication  on  Cholic  Acid.— H. 
Tappeiner. — A  history  of  the  author's  researches  on  cholic 
acid  and  its  compounds. 

Platinochloride  of  Glucinum. — A.  Welkow. — This 
compound  is  formed  on  mixing  concentrated  solutions  of 
the  two  chlorides,  and  can  be  obtained  in  yellow  hygro- 
scopic crystals,  deliquescent  in  moist  air.  If  heated  to 
ioo°,  there  is  loss  of  water ;  from  100*  to  150*,  there  is  no 
change;  but,  above  150*,  water  again  escapes,  and  the 
compound  is  destroyed.  This  substance  consists  of 
GPtCl6+8HaO,  assuming  G  =  9  4.  The  crystals  are  easily 
soluble  in  water  and  alcohol,  but  insoluble  in  ether. 

Derivatives  of  Glycerin. — Ernst  Brackebusch. —  On 
I  distilling  iodide  of  allyl  with  nitrite  of  silver,  the  author 
obtained  the  trinitro-derivative  of  glyceryl,  from  which, 
again,  triamido-glyccryl  was  produced. 

Formation  of  Metallic  Sulphides  by  means  of  Atrl- 
moniacaland  Alkaline  Sulphides.— E.  Priwoznik.— ThU 
paper  relates  in  great  part  to  certain  researches  of 
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Chemical  Notices  from  Foreign  Sources. 


I  Chemical  Ncwa, 
I  January  13,  1874  . 


Heumann  on  the  same  subject,  which  appeared  in  the 
Transactions  of  the  Vienna  Academy  of  Sciences  (vol.  Ixv., 
sett.  ii„  1872).  Solution  of  pentasulphide  of  sodium 
assumes  a  dark  brown  colour  on  contact  with  the  oxide 
and  the  oxide  of  copper,  and  gives  up  a  considerable  quan- 
tity of  sulphide  of  copper  in  contact  with  hydrochloric 
acid.  Oxide  and  peroxide  of  lead,  in  contact  with  sulphide 
of  ammonium,  are  converted  into  sulphide  of  lead,  of  a 
crystalline  texture.  Oxideof  cadmium,  whether  blue-black 
or  brown,  yield,  with  polysulphides  of  ammonium,  sulphide 
of  cadmium  ;  the  transformation  is  very  slow.  Oxide  of 
manganese,  on  heating  for  twelve  hours  in  the  water-bath 
with  sulphide  of  ammonium,  yields  flesh-coloured  sulphide 
of  manganese.  Hydrated  peroxide  of  manganese,  on 
treatment  with  sulphide  of  ammonium,  disengages  heat, 
and  passes  into  sulphide  of  manganese.  Oxide  of  iron 
undergoes  no  change. 

Nature  of  the  Elements.— J.  A.  Groshans.— This 
paper  does  not  admit  of  abstraction. 

Sensibility  of  Bromide  of  Silver  to  Light,  as  regards 
the  so-called  Chemically-Inactive  Colours.— Herm. 
Vogel.— The  author  remarks  that  bromide  of  silver  is 
sensitive  to  rays  of  light  which  have  hitherto  been  darkness 
for  photography.  He  finds  that  the  bromide  when  dry  is 
more  sensitive  for  the  less  refrangible  rays,  but  when  moist 
far  the  more  refrangible  rays  of  the  visible  spectrum.  He 
considers  it  practicable  to  make  bromide  of  silver  sensitive 
for  any  desired  ray  of  light. 

Phenol-Trisulphuric  Acid  and  certain  New  Deriva- 
tives from  Oxysulpho-Benzid.— J.  Annaheim.— This 
paper  is  not  suitable  for  abstraction. 

Determination  of  Methylic  Alcohol  in  Commercial 
Wood- Spirit.— G.  Krell.— The  author  finds  that  the  con- 
version of  wood-spirit  into  iodide  of  methyl  is  the  best 
means  of  determining  its  percentage  of  methylic  alcohol. 
Into  a  glass  flask,  containing  about  100  grms.,30  grms.  of 
dry  biniodide  of  phosphorus  (PI2)  are  put,  and  closed  with  a 
stopper,  preferably  of  glass,  perforated  with  two  holes. 
One  of  the  apertures  contains  a  pipette,  holding  about 
5  c.c,  and  the  other  supports  a  tube  bent  at  an  obtuse 
angle.  The  latter  is  fitted  with  a  good  cooling  apparatus, 
and  serves  first  as  a  cohobator,  and  afterwards  as  a  con- 
denser,  the  flask  being  gently  inclined.  The  pipette  is 
filled  with  exactly  5  c.c.  of  the  wood-spirit  in  question  at 
15*  C,  and  allowed  to  flow  down  upon  the  iodide  of  phos- 

Cus  gradually— ten  drops  per  minute.  When  all  has 
added,  the  flask  is  heated  for  five  minutes  with 
boiling  water,  during  which  the  coding  apparatus  serves 
as  a  cohobator.  The  apparatus  is  then  set  in  a  slanting 
position,  so  that  the  distillate  may  flow  off,  and  distilled 
at  a  water-bath  heat  as  long  as  anything  passes  over. 
Towards  the  end  of  the  process,  the  flask  must  be 
entirely  submerged  in  boiling  water.  The  distillate  is 
collected  in  a  glass  receiver,  which  is  best  made  of 
a  tube  narrow  below  and  accurately  graduated.  The 
receiver  holds  25  c.c,  and  when  the  distillation  is  ended 
it  is  filled  up  with  water  to  the  mark  25  c.c,  the  con- 
densing tube  being  rinsed  out  with  a  part  of  the  water.  If 
transparent  crystals  of  iodide  of  phosphonium  are  formed 
in  the  condensing  tube,  the  water  for  rinsing  must  be 
added  very  gradually.  The  iodide  of  methyl  in  the  receiver 
is  shaken  up  with  the  water,  and  its  volume  read  off  at 
15°  C.  5  c.c.  of  chemically  pure  methylic  alcohol  yielded 
7*19  of  iodide  of  methyl. 

Formula  of  Tauro  Carbaminic  Acid. — E.  Salkowski. 
— The  author  announces  that  the  formula  given  for  this 
acid  in  his  former  communication  is  not  correct. 

Liebig's  Annalen  der  Chtmic  und  Pharmtuit. 
October  24,  1873. 
Decompositionof  Nitric  Acid  by  Means  of  Heat. — • 
L.  Carius.— A  lengthy  paper,  not  suitable  for  abstraction. 
Chlorides  of  Molybdenum.— Dr.  L.  P.  Liechti  and 
Bernhaxd  Kempe.— The  pentachloride,  MoCIj,  was  con- 


sidered by  Berzelius  as  MoCI4.  It  is  a  black  body,  which, 
after  fusion,  takes  a  radiating  crystalline  form.  It  melts 
at  a  gentle  heat,  and  sublimes  unchanged  in  a  current  of 
chlorine.  If  it  has  a  greenish  reflection,  a  trace  of  oxy- 
chloride  has  been  formed.  If  heated  in  the  air,  it  is 
decomposed,  yielding  a  white  oxychloride,  MoOjCI*.  If 
exposed  to  the  air  it  deliquesces,  becoming  a  bluish-green, 
and  finally  yielding  a  brown  liquid.  If  drenched  with  a 
little  water  it  becomes  a  brown  solution,  the  change  being 
accompanied  by  a  hissing  noise.  With  a  little  absolute 
alcohol  it  dissolves  to  a  rich  deep  green  liquid.  The 
terchloride,  M0CI3,  is  formed  by  heating  the  foregoing 
gently  in  a  stream  of  hydrogen.  It  is  a  dark  brown 
amorphous  powder,  insoluble  in,  and  not  attacked  by,  cold 
water.  The  quadrichloride,  MoCl4,  is  formed  by  heating 
the  terchloride  in  an  atmosphere  of  carbonic  acid.  It 
evaporates  as  an  intense  yellow  vapour,  leaving  the 
bichloride,  MoCla,  behind  as  a  dull  yellow  powder. 

Atomic  Weight  of  Molybdenum. — Lothar  Meyer. — 
The  author's  results  are  95*70  to  95*66,  which,  of  course, 
are  to  be  halved,  if  O  is  assumed  aa  8. 

Brown  Oxide  of  Chromium.— E.  Hintz.— The  author 
finds  that  it  is  a  very  indifferent  body.  Whether  it  is  to 
be  considered  as  a  simple  peroxide,  CrOa,  or  as  a  basic 
chromate  of  chromic  oxide,  Cr,j03Cr03,  he  does  not 
decide. 

Sulpho-Ortho-Toluidinic  Acid.— F.  Gerver.— The 
author  gives  this  acid  the  formula  C;  Ii -,N  I  [aS< ) .  1  i  .11 .0. 
He  examines  its  potash,  soda,  baryta,  lead,  and  silver 
salts  ;  also  the  products  of  its  decomposition  by  bromine 
tribrom-orthotoluidin,  C-HeBr>N  ;  dibrom-sulpho-ortho- 
toludinic  acid,  C71  i  .1  li .  M  i  aSO ,  1 1,  TJX),  with  its  baryta, 
lead,  and  silver  salts  ;  the  diazo  compound,  C7H&NaS03  ; 
sulphotoluolic  acid,  C7H7S03H  ;  the  amid,  C7H7SOaNHa; 
sulphobrom-toluolic  acid,  C7H6BrS03H,  with  its  baryta, 
lead,  potassium,  and  sodium  salts;  the  chloride,  non- 
crystalline; the  amide,  C7H6BrSOaNHa;  6ulphocresolic 
acid,  C7H7O.S03H,  with  its  lead  and  baryta  salts. 

Specific  Heat  of  Zirconium,  Silicium,  and  Boron. — 
W.  G.  Mixter  and  E.  S.  Dana. — For  silicium,  the  authors 
find  0*1710 ;  for  zirconium,  0*6666;  and  for  boron,  0*2518. 

Revue  Scientifique  de  la  France  et  de  VEtranger, 
No.  22,  November  29,  1873. 
The  Vinegar  Polype. — A  very  singular  present  has 
been  made  to  the  aquarium  of  the  Society  of  Acclimatisa- 
tion at  Paris.  It  is  a  polype  of  the  Medusa  tribe,  which 
the  next  morning  after  it  had  been  placed  in  one  of  the 
tanks  was  found  to  have  skilfully  got  rid  of  the  neighbours 
which  had  surrounded  it.  On  analysis,  the  water  of  the 
tank  was  found  converted  into  vinegar.  Hence  the  new- 
comer was  evidently  one  of  that  rare  species  the  vinegar 
polype,  which,  when  placed  in  pure  water,  produces  first 
alcohol,  and  afterwards  vinegar. 

Revue  Hebdomadaire  de  Chimie  Scientifqueet  Industrielle, 
par  Ch.  Mene,  No.  42,  1873. 
Chemical  Procedures  for  the  Destruction  of  the 
Phylloxera  and  other  Parasites  Infesting  the  Vine. 
— Chatelain's  "  apathophyte  "  is  a  secret  remedy,  appa- 
rently formed  by  boiling  vulcanised  caoutchouc  with  an 
alkali.  Perron's  specific  is  merely  sulphate  of  copper 
dissolved  and  mixed  with  sawdust,  ashes,  &c.  Fichct's 
remedy  is  an  alkaline  solution  of  coal-tar. 

Bulletin  de  la  Socicte  d' Encouragement  pour  Vlndustrie 
Nalionalc,  No.  252,  December,  1873. 

This  number  contains  no  chemical  matter. 


NOTES  AND  QUERIES. 

Grinding  Machine.— Can  any  one  inform  me  where,  and  at  w  hat 

COM,  I  can  obtain  any  hand  machine  for  grinding  up  mineral*  /— 
Marshall  Hah. 
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ON  THE  BROM-IODIDES.' 
By   Dr.  MAXWELL   SIMPSON.  F.R.S., 
Professor  of  Chemistry,  Quecn*»  College,  Cork. 


Some  years  ago  I  ascertained  that  chloride  of  iodine  com- 
bines directly  with  the  defines  and  the  non-saturated 
haloid  ethers  in  the  same  manner  as  free  chlorine  or 
bromine.  I  have  since  ascertained  that  bromide  of  iodine 
also  enters  into  direct  combination  with  these  bodies. 

In  the  following  experiments  I  have  invariably  used  a 
solution  of  bromide  of  iodine  in  water,  which  was  prepared 
by  adding  rather  more  than  a  molecule  of  iodine  in  fine 
powder  to  a  molecule  of  bromine  previously  mixed  with 
about  six  times  its  weight  of  water.  The  bromine  was 
repeatedly  agitated  during  the  addition  of  the  iodine,  and 
kept  cold  by  being  surrounded  by  water.  An  almost  black 
liquid  was  thus  obtained,  which  was  separated  from  the 
excess  of  iodine. 

Brom-Iodide  of  Ethylen. — This  body  was  formed  by 
passing  a  stream  of  defiant  gas  into  the  foregoing  solu- 
tion, which  was  kept  cold  during  the  absorption  of  the 
gas.  An  oily  liquid  soon  made  its  appearance,  which  was 
the  body  in  question ;  it  was  then  subjected  to  distillation, 
having  been  previously  washed  with  dilute  potash,  and 
afterwards  with  distilled  water.  Almost  the  entire  quantity 
passed  over  without  decomposition  between  162'  and 
167°  C.    This  gave  on  analysis  the  following  numbers  :— 

9theoo!-  Experiment. 
C      ..    ..    10-21  10-35 
H      ..    ..     170  179 
At  the  temperature  of  the  air  this  is  a  solid  body,  con- 
sisting of  a  ma  s  of  long  white  needles,  which  melt  at 
280  C.    At  2g°  it  has  a  specific  gravity  ■  2-516.    It  has  a 
sweet  biting  taste ;  on  exposure  to  light  it  becomes  slightly 
coloured,  from  the  separation  of  free  iodine.    When  sub- 
jected to  the  artion  of  alcoholic  potash,  it  yields  iodide  of 
potassium  and  a  gas  burning  with  a  green  flame,  which  is 
doubtless  bromide  of  vinyl.    It  is  an  isomer  of  the  brom- 
iodide  obtained  by  Pfaundler.+  and  afterwards  by  Rcboul,|. 
by  exposing  bromide  of  vinyl  to  the  action  of  hydriodic 
acid 
M7° 


I odo-Dibrom- Vinyl. — When  the  brom-iodine  solution 
and  bromide  of  vinyl  are  brought  into  contact,  direct  com- 
bination takes  place,  and  this  body  is  formed.  In  order 
to  complete  their  union,  it  is  advisable  to  heat  them  gently 
in  a  sealed  tube.  A  portion  ol  the  oily  product  thus 
obtained  was  washed  with  potash  and  distilled  ;  almost 
the  entire  quantity  passed  over  between  1700  and  180°  C. 
As,  however,  it  suffered  considerable  decomposition  during 
distillation,  I  analysed,  in  preference,  a  portion  of  the 
remainder,  which  had  not  been  distilled,  having  previously 
dried  it  at  100°,  and  agitated  it  with  metallic  mercury  to 
remove  a  trace  of  free  iodine.  The  following  are  the 
results  of  the  analysis  :— 

c  H.Hr.L 
Theory. 

C        ..      ..  764 

H  ..  ..  oq6 
This  is  a  colourless  oily  liquid  ; 
sweet  and  biting  taste.  Its  specific  gravity  at  29'  C.  is  2-86. 
Heated  to  the  temperature  of  too°  in  a  sealed  tube  with 
moist  oxide  of  silver,  it  occasioned  a  violent  explosion. 
Heated  in  an  open  retort  with  the  same  body,  it  evolved 
carbonic  acid  gas  and  bromide  of  vinyl. 


Experiment. 
767 
l-Il 

like  the  others  it  has  a 


Pfaundler's  compound  boils  between   144°  and 


C. 


Brom-Iodide  cf  Propylcn. — This  body  was  formed  by- 
passing propylen-gas  derived  from  iodide  of  allyl  into  the 
brom-iodine  solution.  It  was  washed  with  dilute  potash, 
then  with  water,  and  distilled.  The  greater  part  passed 
over  between  160"  and  16S0  C,  suffering,  however,  at  the 
same  time,  slight  decomposition.  The  distillate  was  then 
analysed,  having  been  previously  agitated  with  mercury  to 
remove  free  iodine.    The  following  ore  the  results  :— 

Cfbe?ry.'  EM*r>men«. 
C      ....    1446  1489 
H      ..    ..     241  277 
Notwithstanding  the  difference  between  the  theoretical 
and  experimental  numbers,  I  believe  this  is  a  definite 
compound,  and  not  a  mixture  of  bromide  and  iodide  of 
propylen.    The  discrepancy  probably  arises  from  the  slight 
decomposition  which  the  body  suffered  during  distillation. 

Brom-iodide  of  propylen  is,  when  freshly  prepared,  a 
colourless  oily  liquid  ;  it  has  a  sweet  and  biting  taste. 
Treated  with  alcoholic  potash,  it  yields  iodide  cf  potassium 

and  brom-propylcn  (C3HjBr). 

_  .   ...    -  —  -  -  —  .  —  - 

•  A  Paper  read  beforr  the  Kmil  Sixrivly. 
♦  TahrnbetUkte,  iN  j.p.  JAy 
:  lul.,  1S70,  p.  459. 


CONTRIBUTIONS  TO  THE   HISTORY  OF  THE 
ORCINS. 

No.  IV.  ON  THE  IODO-DERIVATIVES  OF  THE 
ORCINS.* 

Dy  JOHN  STENHOUSE,  LL.D.,  F.R.S.,  &e. 

A  preliminary  notice  on  these  compounds  has  already 
appeared  in  the  Chemical  News,  vol.  xxvi.,  279,  and  the 
present  paper  contains  a  more  detailed  account  of  my 
experiments. 

In  1S64+,  I  published   an   account  of  a  crystalline 
teriodorcin  obtained  by  precipitating  an  aqueous  solution 
of  orcin  with  a  solution  of  iodine  monochloride,  but  I  found 
I  was  unable  to  prepare  any  other  iodine  derivative  of 
orcin  by  this  process.    It  seems  probable,  however,  that 
the  method  devised  some  years  ago  by  Prof.  Hlasiwetz.f 
and   communicated   by  him   at   the   meeting  of  the 
Naturforscher  und  Aerztc  in  Innsbruck,  would  yield  the 
lower  substitution  compounds.    This  was  found  to  be  the 
case;   for  on  agitating  an  ethereal  solution  containing 
equal  molecular  weights  of  orcin  and  iodine  with  dry  pre- 
cipitated mercuric  oxide,  the  colour  rapidly  disappears, 
and  monoiodorcin  is  formed  ;  this  may  be  obtained  by 
distilling  off  the  ether  and  crystallising  the  residue  from 
benzol,  in  order  to  separate  an  uncrystallisablc  oily  com- 
pound which  accompanies  it.    It  is,  however,  still  con- 
taminated with  a  small  quantity  of  mercuric  iodide,  which 
obstinately  adheres  to'the  substance,  and  can  only  be 
removed  by  re-crystallisation  from  a  dilute  aqueous  solution 
of  potassium  iodide  ;  this  difficulty  arises  from  the  cir- 
cumstance that  mercuric  iodide  is  more  or  less  soluble  in 
most  of  the  liquids  usually  employed  as  solvents.  For 
this  reason  I  found  it  advisable  to  substitute  plumbic 
oxide  for  the  corresponding  mercury  compound  originally 
proposed  by  Hlasiwetz. 

Monoiodorcin,  C7H7IOJ.— 1  part  of  pure  dry  orcin  is 
dissolved  in  6  parts  of  ether,  then  2  parts  of  iodine  are 
added,  and  the  mixture  agitated  until  the  whole  of  the 
iodine  is  dissolved  ;  9  parts  of  very  finely  powdered  lead 
oxide  (litharge)  are  now  introduced  in  small  portions  at  a 
time  with  frequent  agitation.  A  marked  action  takes 
place,  accompanied  by  development  of  heat,  and  the 
colour  of  the  solution  rapidly  disappears.  On  distilling 
off  the  ether,  and  extracting  the  residue  with  hot  benzol, 
the  iodorcin  separates  in  the  crystalline  state  on  cooling. 
Two  or  three  alternate  crystallisations  from  benzol  and 
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from  water  suffice  to  render  the  compound  pure ;  but  care 
must  be  taken  not  to  boil  the  aqueous  solution  for  any 
length  of  time,  as  the  iodorcin  is  thereby  partially  decom- 
posed. 

Monoiodorcin  in  a  pure  state  crystallises  in  colourless 
prisms,  which  melt  at  86-5°,  and  decompose  with  evolution 
of  violet  vapours  of  iodine  when  strongly  heated.  Con- 
centrated sulphuric  acid  has  but  little  action  on  the  sub- 
stance in  the  cold  :  but  when  gently  heated  with  it  the 
iodorcin  is  decomposed  and  iodine  is  freely  liberated. 
Warm  nitric  acid  likewise  acts  energetically,  evolving 
nitrous  fumes  and  liberating  iodine.  Iodorcin  is  only 
slightly  soluble  in  cold  water,  but  readily  in  hot  water. 
It  is  very  soluble  in  ether  and  in  hot  alcohol ;  moderately 
so  in  benzol  and  in  hot  petroleum,  crystallising  out  from 
the  latter  almost  entirely  on  cooling ;  slightly  soluble  in 
carbonic  disulphide.  It  is  quite  destitute  of  the  peculiar 
astringent  sweet  taste  so  characteristic  of  pure  orcin. 

Dried  in  vacuo,  and  submitted  to  analysis,  it  gave  the 
following  results: — 

I.  0-332  grm.  substance  gave  0*311  gnu.  argentic  iodide. 

II.  0-256  gTm.  substance  gave  0*314  grm.  carbonic  an- 
hydride and  0*067  Brm-  water. 

Theory. 
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250  IOOOO 
These  numbers  correspond  with  those  required  by  the 
formula  CjHylOa. 

Monoioartsorcin,  C6H3I02. — This  compound  is  pre- 
pared in  a  manner  similar  to  the  corresponding  orcin 
compound  ;  10  parts  of  resorcin  and  24  of  iodine  are  dis- 
solved in  60  of  ether,  and  about  no  of  lead  oxide  are 
gradually  added.  After  removal  of  the  ether  and 
extraction  with  benzol,  the  iodorcin  is  purified  by  crystal- 
lisation from  hot  water,  in  which  it  is  much  more  soluble 
than  the  iodorcin.  lodresorcin  crystallises  in  rhomboidal 
prisms,  which  are  very  difficult  to  obtain  colourless ;  they 
melt  at  67",  and,  like  those  of  the  orcin  derivatives,  decom- 
pose when  strongly  heated.  It  is  much  more  soluble  in 
water  than  iodorcin,  and  is  very  soluble  in  alcohol  or 
ether;  hot  benzol  dissolves  it  readily,  but  it  is  only 
slightly  soluble  in  carbonic  disulphide.  When  heated 
with  nitric  or  sulphuric  acid  it  behaves  like  iodorcin. 

The  analytical  results  were  obtained  from  the  compound 
dried  in  vacuo  at  the  ordinary  temperature. 

I.  0*343  grm.  substance  gave  0*341  grm.  argentic  iodide. 

II.  0-357  gnn.  substance  gave  0*354 grm.  argentic  iodide. 

III.  0-265  grm.  substance  gave  0-298  grm.  carbonic 
anhydride,  and  0-053  grm.  water. 

Theory.  I.  II. 

C6         72       30-St  —  — 
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The  numbers  agree  with  the  formula  C6lIsIOa. 

In  preparing  tcriodorcin  by  the  action  of  iodine  proto- 
chloridc  on  orcin,  it  was  observed  that  a  comparatively 
Urge  amount  of  the  dilute  solution  of  iodine  chloride 
could  be  added  to  the  anueous  solution  of  orcin  before  a 
permanent  precipitate  of  teriodorcin  was  produced.  It 
seemed  possible  that  an  intermediate  iodine  derivative 
was  first  formed,  far  more  soluble  than  the  tcriodorcin, 
and  which  subsequently  became  converted  into  the  latter 
by  the  further  action  of  the  chloride  of  iodine.  In  order 
to  ascertain  whether  this  was  actually  the  case,  a  dilute 
M-lution  of  iodine  protochloride  was  added  to  an  aqueous 
solution  of  orcin,  containing  1  part  of  orcin  in  50  of  water, 
as  long  as  the  precipitate  re-dissolved  in  the  liquid  on 
agitation.    The  addition  of  iodine  was  then  stopped,  and 


the  filtered  solution  agitated  with  ether.  The  ethereal 
solution,  on  evaporation,  left  an  oily  uncrystallisable 
liquid  which  was  readily  soluble  in  water,  and  which 
evolved  iodine  when  heated  with  concentrated  sulphuric 
acid :  this  liquid,  on  standing  some  days,  deposited  a  few 
crystals  of  unaltered  orcin. 

I  cannot  conclude  this  paper  without  acknowledging 
the  very  efficient  aid  I  have  received  from  my  assistant, 
Mr.  Charles  Edward  Groves,  in  conducting  this  in- 
vestigation. 


RESEARCHES 


ON  THE  ATOMIC  WEIGHT  OF 
THALLIUM.* 
By  WILLIAM  CROOKES,  F.R.S.,  4c. 
(Continued  Irom  p.  30). 

The  Glass. 

The  flasks  and  vessels  used  were  of  the  hardest  Bohemian 
glass,  and  as  thin  as  tbey  could  be  employed.  When 
practicable,  vessels  of  old  green  German  glass  were  used  ; 
neither  this  nor  Bohemian  glass  is  practically  affected  by 
reagents. 

Liquids  were  generally  kept  sealed  up  in  glass  bulbs  and 
globes,  but  sometimes  in  stoppered  green  German  glass 
flasks  or  in  "  bromine  "  bottles.  When  liquids  were  kept 
in  these  bottles  for  a  few  days  only,  they  were  not  found 
to  have  contracted  any  saline  impurity  from  the  glass,  but 
after  remaining  for  some  weeks  they  were  found  to  leave 
a  visible  residue  on  evaporation. 

No  cork  or  luting  was  employed  in  the  distillations, ftc. ; 
in  most  cases  the  apparatus  was  blown  in  one  piece,  and 
the  operations  performed  in  a  vacuum.  The  pieces  of 
apparatus  which  were  weighed  were  entirely  composed  of 
glass  suspended  with  platinum  loops.  The  fingers  were 
not  allowed  to  touch  them  after  the  first  weighing. 

The  weight  of  tubes,  bulbs,  and  flasks,  even  of  hard 
Bohemian  glass,  constantly  diminishes  when  the  glass  is 
long  heated  in  a  spirit-  or  gas-flame ;  this  loss  may  amount 
to  several  thousandths  of  a  grain  in  the  space  of  two  hours 
when  a  bulb  of  Bohemian  glass  3  inches  in  diameter  is 
exposed  to  a  decided  red  heat  in  a  gas-flame.  Following 
the  suggestion  of  Professor  Stas,  I  have  obviated  this 
source  of  error  by  employing  a  bath  of  pure  magnesia ; 
and  find  that  the  weight  remains  constant  even  at  a  nearly 
white  heat.  Baths  of  lime  have  sometimes  been  em- 
ployed with  similar  satisfactory  results. 

The  special  apparatus  that  I  have  used  will  be  described 
in  the  processes  in  which  they  were  required;  I  need 
scarcely  say  that  in  no  case  were  materials  of  untried 
purity  employed. 

Improved  Sfrengel  Vacuum-Pump. 
[Before  detailing  the  processes  of  the  determination, 
it  will  be  requisite  to  describe  the  means  of  producing  a 
vacuum  in  the  flasks  and  bulbs  employed.  In  proceeding 
with  the  determinations,  several  additions  and  improve- 
ments have  been  made  to  the  Sprengel  pump  as  generally 
found  in  the  laboratory.  Working  so  much  with  this  pump, 
I  have  endeavoured  to  avoid  the  inconveniences  attending 
the  usual  mode  of  raising  the  mercury  from  the  lower  to 
the  upper  reservoir. 

The  mercury  is  contained  in  a  closed  glass  reservoir  a 
(Fig.  2),  perforated  with  a  fine  hole  at  the  top.  This 
reservoir  is  attached  to  a  block,  capable  of  free  movement 
in  a  vertical  line,  and  running  in  grooves,  and  connected 
with  the  lower  reservoir  by  a  flexible  tube,  g. 

When  the  whole  of  the  mercury  has  run  from  the  reser- 
voir, a,  the  reservoir  and  slide  can  be  lowered  by  liberating 
the  teeth  of  the  cog-wheel,  k,  from  the  detent,  m  ;  at  the 
same  time  a  friction-brake  is  pressed  against  the  cylinder. 
The  aim  of  this  arrangement  is  to  permit  the  slide-block 
to  fall  steadily,  swiftly,  and  without  any  injurious  shock 
upon  the  block,  1..  h  is  a  glass  reservoir,  which  receives 
♦  A  Purer  rend  before  the  RoyarSociety  June  20,  i»7j7"  ^ 
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the  mercury  after  flowing  through  the  pump.  When  the 
reservoir,  a,  is  emptied  and  has  been  towered  to  the  block, 
L,  the  mercury  from  H  is  admitted  into  a  by  opening  the 
tap,  I.  /  is  another  tap.  to  regulate  the  flow  of  mercury 
through  the  pump,  whilst  a  third  tap  is  at  R.   g  is  a 

Fig.  2a.  Fig.  2. 


india-rubber  tube,  strengthened  to  withstand  the 
pressure  by  being  constructed  of  concentric  layers  of 
rubber  and  canvas.  6  is  a  tube  filled  with  small  glass 
beads,  and  containing  concentrated  sulphuric  acid  to 
absorb  moisture  ;•  it  is  attached  to  /  by  means  of  a  mer- 
cury joint,  c,  c,  c  arc  mercury  joints,  it  being  inconvenient 
to  have  the  apparatus  in  one  piece  of  glass  tubing,  c  t  is 
a  barometer  dipping  into  the  same  vessel  as  the  gauge- 

•  Since  writing  the  above  description  I  have  soldered  a  sn-all  f;lais 
tube  to  the  lower  part  of  b,  turned  up  and  tcrminatin);  in  a  funnel, 
ahaped  meicury  stopper.  This  enables  me  to  draw  oil  the  tM  acid 
when  weakened  by  absorption  of  moisture  and  10  replace  it  ty  fre:h 
acid,  and  alto  to  pass  different  cases  into  any  apparatus  I  n.sy  have 
•  r  experiment.- W.  C,  July,  iSrJ. 


barometer,  P,  the  two  thus  forming  a  differential  system, 
by  which  the  rarity  of  the  atmosphere  in  the  apparatus  to 
be  exhausted  can  be  easily  estimated.    d  -.1  is  a  scale 
attached  to  the  gauge. 
The  reservoir,  a,  being  filled  with  mercury,  the  tap,  1,  is 
turned  off,  and  the  reservoir  is  raised  to 
the  top  of  the  slide,  where  it  is  supported  by 
the  piece,  t. 

On  opening  the  tap,  /,  the  mercury  rises 
in  the  tube,  /  h,  and  falling  through  the 
chamber,  n,  carries  with  it  the  air  contained 
in  the  tube,  r,  and  in  the  apparatus  or  bulbs 
attached  to  the  tube,  b,  as  in  the  ordinary 
Sprengel  pump.  At  n  the  tubing  is  enlarged, 
in  order  that  the  mercury  may  not  be  forced 
up  the  tube,  R,  is  otherwise  frequently 
happens  if  the  apparatus  or  mercury  gets 
soiled.  This  liability  of  the  mercury  to  run 
up  is  further  obviated  by  raising  the  tube,  r, 
above  the  level  of  the  upper  reservoir,  A. 

j, }  are  iron  brackets  supporting  the  appa- 
ratus, s  is  a  large  inverted  glass  receiver 
to  collect  the  smalt  portions  of  mercury  which 
are  unavoidably  and  constantly  being  spilled ; 
it  contains  a  little  weak  solution  of  carbonate 
of  sodium.  The  part  of  the  tubing,  gfhv, 
forms  a  barometric  syphon  arrangement, 
which  effeaually  prevents  air  getting  into  the 
enlargement,  N,  from  the  reservoir,  a,  when 
the  mercury  has  completely  run  out ;  in  this 
case  no  harm  whatever  is  done  to  the  opera- 
tion, the  vacuum  is  not  injured,  and  the  ex- 
haustion proceeds  immediately  on  re-trans- 
ferring the  mercury  from  the  reservoir  h, 
to  the  reservoir  a,  and  raising  a  again 
into  its  place.  The  apparatus,  as  thus 
arranged,  is  readily  manageable,  with  cer- 
tainty of  obtaining  a  barometric  vacuum. 

The  mercury  fall-tube  of  a  pump  in  con- 
stant use  frequently  wants  cleaning.  I  find 
the  most  effectual  means  of  doing  this  is  to 
put  oil  of  vitriol  into  the  funnel  stopper,  h, 
and  then,  by  slightly  loosening  the  glass 
stopper,  allow  a  little  of  the  strong  acid 
to  be  carried  down  the  tube  with  the  mer- 
cury. With  care  this  can  be  effected  with- 
out interfering  with  tne  progress  of  exhaur- 
tion.  The  residual  acid  in  the  chamber,  N, 
does  good  rather  than  harm.  When  sufficient 
sulphuric  acid  has  run  into  the  fall-tube,  the 
funnel  stopper  can  be  perfectly  closed  by 
filling  it  with  mercury. 

The  preceding  description  is  that  of  the 
apparatus  with  the  most  recent  improve- 
ments. During  the  determination  of  the 
atomic  weight  of  thallium  a  pump  was 
employed  similar  in  detail,  with  the  exception 
that,  instead  of  the  movable  reservoir  and 
flexible  rubber  tubing,  a  class  funnel  with 
tubing  of  glass  was  used.  The  mercury 
passing  from  the  funnel  was  broken  up  in 
its  fall,  and  freed  fiom  adhering  air-bubbles 
by  the  insertion  of  two  silk-covered  thin 
iron  wires  extending  from  the  funnel  to  the  base  of 
the  tube.  A3  equally  perfect  n  sr.lts  can  be  obtained  ry 
both  methods,  the  de tails  should  be  considered  as  improve- 
ments fur  the  sake  of  convenience  rather  than  for  accuracy. 
—  November  29.  1K72.J 

Detection  of  Acetic  Acid  in  Wines.—  M.  Kissel.— 
In  separating  acetic  acid  from  wines  by  distillation,  the 
acid  may  escape  uncii-teflcd,  because  it  forms  acetic  ethtr 
with  the  alcohol.  This  inconvenience  may  be  avoided  by 
saturating  the  wine  with  baryta.  The  alcohel  is  then 
distilled  off.  and  phosphoric  acid  added  to  the  residue. 
On  distilling  again,  the  acetic  acid  is  found  in  the  distil- 
late,  and  may  be  determined. 
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THE    CHEMICAL   CONSTITUTION   OF  CITRIC 
ACID  AND  ITS  NUMEROUS  DERIVATIVES, 

CRITICALLY  EXAMINED  AND  INTERPRETED  FROM  THE 
STANDPOINT  OF  THE  "  TYPO-NUCLEI'S  "  TIILOKY. 
By  OTTO  RICHTliR.  Vo  l). 
(Continued  from  page  43). 

The  following  cases  have  been  chosen  for  analysis  with 
the  view  of  comparing  the  chemical  formula  thus  arrived 
at  with  those  embodied  in  the  foregoing  schemes. 

The  first  case  refers  to  the  artificial  production  of  the 
ordinary  pyrotartrate,  which,  according  to  Simpson,  is 
obtained  by  decomposing  the  dicyanidc  of  pronylen  with 
hydrate  of  potaBh.  A  simple  enumeration  01  the  chief 
transition  produces  will,  I  trust,  enable  the  reader  to  com- 
prehend the  rationale  of  a  process  so  closely  analogous  to 
the  decomposition  of  the  dicyanide  of  ethylen  under 
similar  circumstances.  Commencing  with  the  dicyanide— 

  2C2N.  2C2N. 

a)  2(H4C2 :  C) ;  H,Na  -  2Ca  ;  H;N4, 
ft)  2H4C4; 

the  first  transition  product  will  be  the  monobasic  water- 
salt— 

aCjN.         H2Oj.  H.O,. 
a)  2(HiC2 :  Ca) ;  H2N 2  ~  2Ca  ;  II202 :  2H  \  2CO, 
ft)      *HaC4 ; 
and  the  second  will  be  the  bibasic  meta  water-salt— 

 H202._      HiO*:  H3O*.  IliOj. 

«)  2(H2C2:Ca)  THzOi^C, ;  HiOjtTllTTC^O^HTaC^ 
ft)      2H2C4  ; 

which  is  thus  shown  to  be  identical  with  the  a  meta- 
erythritc  of  the  first  scheme.  By  the  loss  of  2  mols.  of 
water,  this  compound  is  then  finally  made  to  pass  into  the 
ortho-pyrotartrate — 

 h,o,._  U-l^-J1-0^  n-0-- 

«)  2"(H2Ca  :  Ca) ;  II26a -  2Ca ;  11^  :  2CaO  -  2CaO, 
ft)      2HaC4 ; 

which  answers  to  the  b  ortlio-erythrite  of  the  first  scheme 
(compare  also  its  production  frdm  the  pyruvate,  Part  II.  of 
the  first  paper).  The  second  case  refers  to  the  artificial 
production  of  the  ortho-  and  iso-pyrotartrates,  which, 
according  to  Wislicenus,  are  formed  6idc  by  side  on  heating 
the  mixture  containing  the  two  varieties  of  cyanbutyrate 
with  hydrate  of  potash.  In  order  to  account  for  the 
appearance  of  two  varieties  of  pyrotartrate,  where  only 
one  of  them  is  anticipated  by  theory,  I  proceed  upon  the 
hypothesis  that,  under  the  influence  of  the  cyanide  of 
potassium,  the  brom-butyrate— 

H.O,. 

«)  2|H(;C4:C,Cr);2C,0!, 
ft)  2\U(,Cl>U: 

which  forms  the  basis  of  this  experiment,  becomes  trans- 
formed first  of  all  into  the  isobrum-butolattate— 

  _HiOz._ 

a)  2(H4C4:CJ);H,15r,:2lI  ;2C,03; 
ft)  2H„C6; 

but  the  greater  portion  of  this  compound  is  soon  made  to 
experience  a  second  metamorphosis,  in  virtue  of  which  it 
passes  into  the  brom  butolactatc — 

    II, 0-.  HaO,. 

a)  2(H2C,  :C\);  Il2Bra~2C2  ;  H,<  >,  :  ill ;  2C,0. 
ft)      2HaC4  ; 

Hence  the  two  varieties  of  cyan-  .md  isocy.in-butyratc, 
which  are  due  to  the  action  of  cyaniJe  of  potassium  on 
these  two  varieties  of  brom-butyrate,  will  be  expressed  by 
the  formulx — 

 2C,N.  H,<),.  H.O,. 

n)~j>t  U ,C,  :  (j, f  ;  1 1 , N ,  ~i C -  ;  1 1 ,< ). :  2 1 1  ;  j C  ( ) 


and— 


2CaN.  HaOa. 


a)  2(HiC4  :  Caj ;  H2Na :  2H  ;  2Ca03. 
ft)  2H4C6; 

It  is  scarcely  necessary  to  add,  that  the  products  resulting 
from  the  action  of  the  hydrate  of  potash  on  these  two 
isomerides  must  be,  in  the  first  instance,  the  two  bibasic 
meta  water-salts— 

H,0„         11,0,.  H20a.  _HaO,. 

a)  2(H,Ca : C,~)~;  H2Oa  -  2C. ;  H,Oa  1 211 ;  2CaO~ 2H  ;  2Cat>j 

/*)  2ll2C4; 

and— 

H.O,.  H,Oa.  H20a. 

a)  2(H4C4 :  Ca) ;  HaOa  :  2H  ;  aC/Oj  -  2H  ;  aCa03, 
ft)     2H4C6 ; 

and,  in  the  second  instance,  the  ortho-  and  iso-pyrotar- 
trates — 

_HiOj._  HjO,.  H,Oa.  H,Oa. 
«)  a(Hj'Cj~i  ~Ca) ;  H2Oa  -~aCa ;  11,0, 1  2Ca0  ~  aCaO 
ft)     2HaC4 ; 

and— 

H,0,.  H20a.  HaOa. 
«)  2(H4C4  :  Ca) ;  IIaOa:  2CaO-  aCa03, 
ft)  2H4C0; 

which  are  thus  shown  to  be  genetically  related  to  each 
other  in  the  same  manner  as  the  ortho-  and  iso-succinatcs. 
j  The  third  case  refers  to  the  artificial  production  of  the 
[  oxy-pyrotartrate,  which,  according  to  Simpson,  is  obtained 
I  by  boiling  dicyanhydrin  with  potash-lye ;  and  the  fourth 
1  case  refers  to  the  artificial  production  of  the  carballylate, 
j  which,  according  to  the  same  observer,  may  be  got  by 
subjecting  tricyanide  of  allyl  to  similar  treatment.  Con- 
sidering the  striking  resemblance  of  these  two  cases  to 
each  other,  and  to  several  cases  that  have  already  been 
discussed  in  full,  I  shall  again  content  myself  with  a 
simple  mention  of  their  chief  transition  products.  Com- 
mencing with  the  dicyanhydrin — 

2CaN^  2CaN.    HaO,. 

2HvCa;  HaNa  —  2Ca  ;  Il2N2  —  aCa  ;  H,Oa, 
the  first  transition  product  will  be  the  monobasic  water- 
salt— 

2C2N\  H,02.        _HaO..  11,0,. 

2Ca;  HaNa-  2Ca;HaOa  -2Ca  ;  H,Oa:  2H  ;  2ClO, 

and  the  second  will  be  the  bibasic  meta  water-salt — 

H20a.  H20a.  H,02.  HaOa.  H202. 
2C2 ;  H20a~2Ca ;  H202-2Ca ;  H,(J2 !  2H ;  2CaO-  2II;  2C,03, 
which  is  thus  shown  to  be  identical  with  the  <i  mcta- 
citraconite  of  the  second  scheme.  By  the  loss  of  2  mols. 
of  water,  &c,  this  compound  becomes  then  finally  trans- 
formed into  the  oxy-pyrotartrate — 

_HaOa,_       HaOa.  UiOt.lhOj.  HaOa. 

2C2 ;  I  IaOa  -  2C2 ;  H20a  -  2Ca ;  HaOa !  2C20  -  2C20, 

which  tallies  completely  with  the  b  ortho-citraconitc  of 
the  second  scheme.  Commencing  again  with  the  tri- 
cyanide of  allyl— 

2C,N.  2C,N.  2C,N. 

2H.C2;H,Ni  -  2Ca;HaNj-2Ca;"HaNa. 
we  have,  for  the  first  transition  product,  the  monobasic 
water-salt— 

ZC2N.  2C,N.  11,0,.  HaOa. 

2Ca;  H.N,  -  2C;;  Ilj.X,  -  aC, ;  HiO,:  2H  ;  2C.O, 
for  the  second,  the  bibasic  meta  water-salt — 

2C,N.  H.O,.        11,0..        H20a.  H,Oa. 


2C,:  H,N,_2C,;  HaO._2C2;H20. :  2H  ;  2C20-2lI  ;2Ca03, 
and  lor  the  third,  the  tribasic  meta  water-salt— 
H,0,.  H,02.  H,0,._ 

"X*  ;  HaO."-  2C.;Ha<).  -  2Ca  ;  HaOa  :  2H  ; 

II  ;o,.  fl,n,.  H,0,. 

'      ^'1  ;  •'  ,().     ill  -  2L,<) 
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which  is  thus  shown  to  he-  identical  with  the  meta-cittciic 
of  the  third  scheme.  By  the  loss  of  one  pair  of  water 
molecules,  this  compound  is  then  changed,  first  of  all  into 
the  tribasic  ortho  water-salt — 


HaO, 


H,Oj 


HaO,. 


2C2  ;  H2Oi_2C3;HzOa-2Ca  ;  HaO, ! 

11,0,.  11,0,. 


II.O, 


2H  ;  2C20  -  2C20  -  2Ci03. 

which  is  the  same  as  the  a  ortho-citre'ite  of  the  third 
scheme,  and  thence,  by  the  loss  of  a  second  pair  of  water 
molecules,  into  the  carballylate— 

H202.         UjOj.  H202.  H202^H202. 

«)  a(Ca : Cf) ;  HiOj-aCj ;  H202;  2HiiC20- 2CjO~2Ca03. 
P)     *C< ; 

which  answers  to  the  b  ortho-citreite  of  the  third  scheme, 
and  may  be  regarded  as  the  next  lower  heterologue  of  the 
ordinary,  or  ortho-citrate  of  water  (the  b  ortho-citrate  of 
the  third  scheme). 

I  shall  now,  in  the  second  part,  proceed  to  discuss  a 
series  of  questions  fully  as  interesting  and  portentous  as 
those  for  which  I  have  just  endeavoured  to  find  the  proper 
treatment  and  solution. 

(To  be  continued.) 


simple  boiling  distilled  water  until  all  the  UNO]  is  jud^c  l 
to  be  removed ;  then  dry  the  silicon  and  grapl.iie  at 
212"  F.,  and  weigh  till  constant. 

Transfer  the  dried  silica  and  graphite  to  a  weighed 
porcelain  or  platinum  crucible,  incinerate  the  filter-paper, 
and  place  the  ash  into  the  crucible;  then  ignite  this  until 
all  the  graphite  is  burnt,  which  is  effected  in  two  or  three 
minutes  in  a  muffle ;  cool  the  crucible  in  a  desiccator, 
and  again  weigh  it. 

Silica,  dried  at  2 12"  I-'.,  retains  6  per  cent  of  water; 
therefore  to  obtain  the  results  the  following  calculations 
are  involved : — 

Calculate  6  per  cent  of  the  weight  of  the  ignited  silica 
found,  and  subtract  that  amount  from  the  loss  on  ignition 
before  calculating  the  loss  on  ignition  as  graphite. 

Calculate  the  ignited  silica  found  into  silicon.  Perhaps 
the  example  from  practice  given  below  may  make  this 
explanation  clear. 

Iron  employed   19008 

Watch-glasses  +  nlter-paper+residue. .    19  7838 
„  „  only    ..  105800 


Residue  (mixed  SiOj  +  Gr) 


0*2038 


THE  ESTIMATION  OF  SILICON,  GRAPHITE, 

MANGANESE,  ALUMINIUM,  AND  CALCIUM  IN 

PIG-IRONS,  &c. 

By  CHARLES  H.  PIESSE, 
Public  Analyst  for  the  Strand  DiatriA. 

In EHgitieering,Hoi.  108,  tog.  also  Chem.  Nnws.xvii.,  too, 
there  appeared  a  process  by  Professor  Eggertz,  translated 
from  the  Swedish,  by  Mr.  P.  C.  Sandberg,  for  the  estima- 
tion of  silicon  and  graphite  in  pig-irons,  from  which,  with 
modifications,  the  following  is  largely  drawn  :— 

A.  Silicon  and  Graphite. 
Place  into  a  beaker  of  about  200  c.c.  capacity  25  c,c.  of 
cold  dilute  sulphuric  acid  (a  mixture  of  1  part  of  pure 
concentrated  H2S04  with  5  of  distilled  water),  and  shake 
into  it  an  accurately  weighed  quantity  of  about  2  grms.  of 
the  powdered  pig-iron.   Quickly  cover  the  beaker  with  a 
watch-glass,  and  boil  the  liquid  for  half  an  hour;  then 
partially  remove  the  watch-glass,  so  that  the  liquid  may 
evaporate  till  it  reaches  about  two-thirds  of  its  original 
bulk.    Allow  the  beaker  and  contents  to  cool  to  about 
120*  F.,  and  '.hen  pour  in  4  c.c.  of  HNO3,  sp.  gr.  1*20,  and 
again  boil  for  a  quarter  of  an  hour.    Evaporate  the  con- 
tents of  the  beaker  to  dryness  at  212s  F.   This  is  most 
conveniently  done  by  fitting  the  beaker  into  a  ring  of  a 
water- bath  so  that  it  may  sink  about  three-fourths  of  its 
height  into  the  boiling  water.     The  drying  proceeds 
rapidly,  and  is  materially  hastened  by  occasional  stirring 
with  a  glass  rod,  conveniently  left  in  the  beaker  for 
that  purpose.    By  way  of  finishing  the  evaporation,  the 
beaker  may  at  last  be  put  into  a  water-oven  for  a  short 
time.    When  the  mass  in  the  beaker  is  dry,  pour  upon  it 
35  c.c.  of  dilute  HCI  (HCI,  sp.  gr.  1-16,  1  part;  distilled 
water,  6  parts) ;  boil  for  a  quarter  of  an  hour.  Should 
anything  but  silica  and  graphite  remain  undissolved 
(which  will  be  indicated  by  the  solution  being  turbid),  add 
2  or  3  drops  of  concentrated  HCI.   Throw  the  silica  and 
graphite  on  to  a  weighed  filter,  and  wash  with  cold  dis- 
tilled water,  until  a  few  drops  of  the  filtrate  separately 
collected  for  that  purpose  give  no  iron  reaction  when  tested 
with  K4FeCy6.    Keep  the  bulk  of  this  filtrate  for  the 
estimation  of  manganese  and  aluminium. 

Continue  the  washing  of  the  mixed  silica  and  graphite 
with  boiling  distilled  water  containing  5  per  cent  of  HNO3. 
When  no  iron  is  discovered  in  this  filtrate,  recur  to 


Crucible + residue + ash  of  filter-paper  18-28300 
1,  -fignited  SiOa-f  „  „  18-20900 
„     +ash  of  filter-paper  (o-ooiS)  ..  18-08120 

Ignited  SiOj  found  0-12780 

Total  loss  on  ignition   ,    0  07600 

6  per  cent  of  weight  of  ignited  SiOa  for) 

water  retained  at  2120  F  J  00707 

Gr  by  loss  on  ignition   0*06833 

Multiply  weight  of  ignited  SiOj  found  by  46  60,  and 
divide  product  by  the  weight  of  iron  employed ;  result 
shows  percentage  of  silicon  in  the  pig-iron.  Multiply  Gr 
by  loss  on  ignition,  by  100,  and  divide  product  by  weight 
of  iron  employed  ;  result  shows  percentage  of  Gr  in  the 
pig-iron. 

In  the  case  of  steel?,  Sc.,  the  weight  of  the  sample  used 
should  be  about  3-5  grms.,  and  the  quantities  of  acids 
employed  throughout  increased  in  relative  proportion. 
(To  be  continued). 
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Inaugural  Address,  Session  1873-4. 
By  W.  VV.  Proctor,  President. 

I  have  thought  that  it  might  not  be  without  interest  to 
bring  before  you  this  evening  a  few  notes  on  some 
analytical  subjects.  Although  to  some  of  you  they  may 
not  appear  altogether  novel,  they  will  have  this  point  of 
interest  in  their  favour,  that  they  embody  the  results  of 
practical  experience,  extending  in  -some  cases  over  a  con- 
siderable period,  and  may  thus  claim  some  credit  for  utility 
which  I  do  not  seek  for  their  novelty. 

The  enormous  increase  in  the  price  of  coal  has  excited 
universal  attention,  but  as  to  the  causes  of  this  increase 
I  do  not  mean  to  touch  at  present.  There  is  one  cause, 
however,  which  is  universally  admitted  to  have  had  a 
large  share,  and  that  is  the  enormous  development  of  the 
iron  trade  of  this  country.  Not  only  has  this  enormous 
development  tended  largely  to  give  increased  value  to  our 
coal,  but  it  has  also  shown  us  that  large  and  practically 
inexhaustible  as  our  stocks  of  iron  ore  really  arc,  they  are 
not  sufficient,  but  require  supplementing  from  other 
countries.  And  this  is  due  to  a  very  simple  reason,  and 
one  well  known  1  dare  say  to  you  all,  namely,  mainly  to 
the  presence  of  phosphorus  in  the  ores,  which  renders  the 
iron  unfit  for  use  for  many  purposes. 

As  no  simple  method  has,  up  to  the  present  date,  been 
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discovered  for  removing  this  evil,  the  efforts  of  the  iron- 
master are  chiefly  directed  to  prevent  the  introduction  of 
this  element  into  his  furnaces.  Thus  the  task  of  detecting 
and  estimating  phosphorus  in  ores,  otherwise  suitable  for 
the  manufacture  of  iron,  is  a  task  of  daily  occurrence  wittt 
the  chemist ;  and  perhaps  there  are  few  estimations  which 
have  excited  more  attention,  or  engaged  the  labours  of  a 
larger  number  of  chemists  than  that  of  phosphorus.  I  do 
nut  propose  to  speak  to-night  of  the  estimation  of  phos- 
phorus when  it  exists  in  large  quantities  in  combination 
with  lime,  alumina,  &c,  when  it  plays  a  most  important 
part  as  an  element  of  extremely  useful  application  in 
agriculture,  but  to  confine  myself  to  its  estimation  when 
existing  in  small  quantities  as  matter  in  the  wrong 
place,"  to  apply  to  it  the  definition  of  "  dirt "  as  given  by 
a  late  distinguished  statesman. 

One  of  the  best  methods  of  separating  and  estimating 
phosphorus  when  it  exists  along  with  iron,  alumina,  lime, 
magnesia,  &c,  and  that  I  think  which  has  been  most 
generally  adopted  by  chemists  in  the  analysis  of  iron  ores, 
is  that  in  which  the  phosphorus  is  first  separated  from  the 
other  elements  as  a  basic  phosphate  of  iron,  and  after- 
wards converted  into  a  basic  phosphate  of  ammonia  and 
magnesia,  and  ultimately  weighed  as  pyrophosphate  of 
magnesia.  As  this  method  is  of  general  application,  and 
its  minute  details  may  not  be  known  to  all  of  you,  I  shall 
describe  it  at  some  length,  more  especially  as  it  is  my 
object  to  compare  it  with  a  simpler  and  as  I  think  better 
mode  now  coming  into  general  use  among  chemists, 
namely,  that  in  which  the  phosphoric  acid  is  precipitated 
as  phospho-molybdale  of  ammonia,  and  either  weighed  as 
such  or  dissolved  in  ammonia  and  precipitated  as  basic 
phosphate  of  ammonia  and  magnesia,  and  then  weighed 
as  pyrophosphate  of  magnesia. 

A  suitable  quantity  of  the  ore  to  be  examined,  say 
3  to  5  grms.,  is  weighed  and  digested  with  aqua  regia  at 
a  gentle  heat  in  a  small  beaker  covered  with  a  watch-glass; 
when  the  action  has  finished  the  cover  is  rinsed  with 
a  little  water,  and  the  whole  evaporated  to  dryness,  and 
exposed  to  a  gentle  heat  until  the  excess  of  acid  is 
expelled,  and  the  whole  of  the  silicic  acid  converted  into 
the  insoluble  state ;  hydrochloric  acid  is  then  added,  and 
after  a  short  digestion  boiling  water  is  added,  and  the 
solution  filtered  from  the  insoluble  matters,  which  are 
well  washed.  To  the  solution,  which  is  heated  to  the 
boiling  point,  sulphite  of  soda  is  added  to  reduce  peroxide 
of  iron  to  the  protoxide,  a  change  which  is  readily  re- 
cognised by  the  colour  of  the  solution ;  when  this  has 
taken  place  the  solution  is  boiled  to  expel  excess  of  sul- 
phurous acid,  and  then  nearly  neutralised  with  ammonia 
or  carbonate  of  ammonia,  excess  of  acetate  of  soda,  potass, 
or  ammonia  added,  and  the  liquid  |  boiled.  If  the  colour 
of  the  precipitate  be  distinctly  red,  it  contains  sufficient 
iron  to  carry  down  the  whole  of  the  phosphoric  acid;  if, 
however,  it  is  whitish,  a  deficiency  of  iron  is  indicated, 
.  iid  this  must  be  remedied  either  by  the  addition  of  a 
(:w  drops  of  chlorine  water,  or,  what  is  perhaps  better 
because  simpler,  solution  of  perchloride  of  iron  is  added 
drop  by  drop  until  the  appearance  of  the  precipitate 
shows  that  the  iron  is  in  excess.  After  washing  the  pre- 
cipitate well  with  boiling  water  it  is  dissolved  in  hydro- 
chloric acid.  Before  proceeding  further,  I  may  observe 
that,  although  the  nitrate  from  the  phosphate  of  iron  is  quite 
clear  as  it  first  runs  from  the  filter,  it  almost  immediately 
becomes  turbid,  and  deposits  a  red  precipitate.  As  this 
result  is  owing  to  absorption  of  oxygen  from  the  air,  and 
consequent  conversion  of  ferrous  into  ferric  salts,  it  need 
not  trouble  the  operator.  To  the  acid  solution,  containing 
the  basic  phosphate  of  iron,  citric  acid  is  added  until  a 
precipitate  is  no  longer  produced  by  ammonium  hydrate, 
which  is  then  added  in  large  excess.  An  ammoniacal 
solution  of  magnesium  sulphate,  containing  sufficient 
ammonium  chloride  to  retain  the  magnesia  in  solution,  is 
then  added,  and  the  whole  well  stirred  for  about  ten 
minutes,  and  then  put  aside  for  twenty.four  hours.  The 
precipitate  of  basic  phosphate  of  magnesia  and  ammonia 


is  then  filtered,  but  as  it  always  contains  a  little  iron,  it  is 
only  very  slightly  washed,  and  then  re-dissolved  by  a  little 
hydrochloric  acid  being  put  into  the  beaker  in  which  it 
was  precipitated ;  this  is  then  warmed  and  poured  over 
the  filter,  which  is  washed  free  from  acid.  To  the 
solution  a  few  drops  of  citric  acid,  a  drop  or  two  of  the 
magnesium  mixture,  and  a  large  excess  of  ammonium 
hydrate  are  added,  the  whole  well  stirred,  and  put  aside 
for  eighteen  hours.  The  precipitate  is  then  collected  on 
a  filter,  washed  with  ammoniacal  water,  dried,  and  ignited, 
gently  at  first,  and  afterwards  very  strongly,  and  the  pre- 
cipitate weighed  as  pyrophosphate. 

When  the  quantity  of  phosphoric  acid  amounts  to 

0  i  per  cent  and  upwards,  this  method,  apart  from  the- 
time  and  labour  bestowed  upon  it,  is  unexceptionable. 
The  phosphoric  acid  is  obtained  in  a  form  which  is 
readily  collected  and  weighed,  and  of  which  the  com- 
position is  well  and  definitely  known.  It  does  not 
demand  any  unsual  skill  or  manipulation,  or  the  exercise 
of  any  special  care,  other  than  that  necessary  in  any 
chemical  operation.  On  the  other  hand,  the  length  of 
time  which  it  requires,  and  the  constant  attention  de- 
manded of  the  operator  by  the  number  of  filtration*, 
solutions,  &c,  militate  seriously  against  its  use,  especially 
when  many  determinations  have  to  be  made  at  once. 

Although  this  method  has  been  modified  to  some  extent 
by  Mr.SpilIer.it  is  still  open  to  most  of  these  objections,  and 
thus  it  is  well  to  adopt  an  entirely  different  mode  of  pro- 
cedure, namely,  a  modification  of  Sonnenschcin's  method 
by  means  of  molybdic  acid.  I  may  premise,  however, 
that  I  was  quite  unsuccessful  in  obtaining  correct  results 
by  following  the  method  described  by  Fresenius.  But 
without  endeavouring  to  criticise  it,  I  shall  describe  the 
process  which  has  succeeded  in  my  hands  in  giving  correct 
and  rapid  results,  and  for  the  main  details  of  which 

1  believe  we  are  indebted  to  Professor  Eggertz,  to  whom 
chemists,  especially  metallurgical  chemists,  are  under 
obligations  for  several  quick  and  accurate  methods  of 
analysis. 

The  ore  or  metal,  after  treatment  with  aqua  regia  and 
evaporation  to  dryness,  as  described  in  the  first  method, 
is  treated  with  hydrochloric  acid.  This  is  heated  for  some 
little  time,  any  large  excess  of  acid  being  driven  off,  taking 
care,  however,  that  there  is  no  deposition  of  basic  oxide 
of  iron  during  the  evaporation.  A  little  boiling  water  is 
then  added,  and  the  whole  passed  through  a  small  filter. 

I  By  the  exercise  of  care  it  is  possible  to  obtain  the  filtrate 
and  washings  in  less  than  50  c.c,  and  it  is  important  that 
the  bulk  should  not  exceed  100  c.c  The  solution  is  now 
heated  to  boiling,  and  it  is  convenient  to  use  a  flask  for 
this  purpose,  as  it  admits  of  shaking  the  liquid  with 

I  facility.  It  is  then  taken  from  the  lamp,  and  an  excess  of 
solution  of  molybdate  of  ammonia  added.  This  is  made 
by  dissolving  200  gmns.  of  molybdate  ammonia  in  200  c.c. 
of  ammonia  (sp.  gr.  0-880),  filtering  if  necessary  after 
making  up  the  quantity  of  water  to  x  litre.  Nitric  acid  is 
now  added  to  the  solution  containing  the  phosphoric  acid 
until  the  ferric  oxide,  &c,  is  dissolved,  and  a  yellow 
crystalline  precipitate  is  thrown  down  containing  the 
whole  of  the  phosphorus.  Much  care  is  requisite  in  the 
addition  of  the  nitric  acid,  as  a  deficiency  or  a  large  excess 
are  both  injurious.  It  is  well  to  add  the  acid  drop  by  drop 
and  when  the  yellow  precipitate  appears  to  add  a  few 
drops  in  excess.  After  standing  a  short  while  the  pre- 
cipitate may  be  filtered  off,  but  I  prefer  allowing  it  to 
stand  overnight,  and  to  filter  next  morning  through  a 
weighed  filter,  washing  it  slightly  and  very  carefully  with 
water  acidulated  with  one-fiftieth  of  its  bulk  of  nitric  acid. 
The  filtrate  ought  to  be  tested  to  see  that  excess  of 
molybdate  of  ammonia  is  really  present.  Should  this  not 
be  the  case,  it  is  well  to  add  more  and  use  this  merely  as 
a  guide;  making  a  second  determination,  and  adding 
excess  of  molybdate  ammonia  at  first,  so  as  to  obtain 
the  whole  of  the  phosphoric  acid  in  the  first  precipitation.' 
It  may  now  be  dried  in  the  water-bath,  but  it  is  well  not 
to  allow  the  temperature  to  rise  above  180°  F.,  on  account 
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of  the  action  of  the  acid  on  the  paper.  It  is  then  weighed, 
and  the  phosphorus  calculated.  100  parts  of  the  yellow 
phospho-molybdate  of  ammonia  contain  1-63  parts  of 
phosphorus. 

This  is  a  very  simple  and  reliable  method  of  estimating 
phosphorus  when  carefully  and  properly  conducted.  In 
fact,  as  the  precipitate  contains  so  small  an  amount  of 
phosphorus,  it  is,  so  far  as  I  am  aware,  the  only  method 
of  accurately  estimating  those  small  quantities  of  phos- 
phorus which  the  chemist  would  otherwise  be  compelled 
to  put  down  as  "  traces."  As  this  method  requires  some 
amount  of  practice  and  attention  to  little  points  of  detail, 
the  chemist  who  uses  it  for  the  first  time  will  do  well 
either  to  work  with  known  quantities  of  phosphorus  or  to 
check  his  results  by  the  adoption  of  some  other  method  ; 
and  it  is  for  this  reason  that  I  have  described  with  such 
fulness  the  two  processes.  In  connection  with  this  sub- 
ject, I  may  just  refer  to  a  valuable  paper  by  Mr.  T.  R. 
Ogilvie,  read  before  the  Glasgow  Chemical  Society,  in 
which  the  separation  of  large  quantities  of  phosphorus 
from  these  bases  is  treated  of,  and  this  process  made 
available  for  the  estimation  of  phosphoric  acid  in  copro- 
Jites,  wavellites,  apatites,  and  other  mineral  phosphates. 

1  have  spoken  so  much  about  filtering,  that  it  may  per- 
haps be  appropriate  here  to  make  a  few  remarks  upon 
recent  improvements  effected  in  this  simple  but  very  im- 
portant part  of  a  chemist's  duties.  The  introduction  of 
the  Bunsen  pump  into  laboratories  has  greatly  tended  to 
shorten  and  lighten  the  chemist's  labours  in  this  direction. 
Not  only  are  precipitates  much  sooner  filtered  and 
washed,  but  are  in  many  cases  immediately  ready  for  the 
crucible  without  further  drying. 

M.  H.  Lasne  has  lately  described  an  aspirator  which, 
acting  on  a  different  principle  from  that  of  the  Bunsen, 
produces  all  the  effects  of  the  latter,  and  may  be  used 
with  advantage  in  laboratories  which  are  so  situated  as  to 
render  the  application  of  the  Bunsen  pump  somewhat 
difficult.  As  the  use  of  the  Lasne  aspirator  depends  upon 
the  fall  of  water  through  a  tube  of  unequal  bore,  the  fall 
of  water  required  is  not  so  great  as  that  of  the  Bunsen,  a 
point  of  some  importance  to  laboratories  situated  on  the 
ground  floor. 

Its  attion  may  be  readily  understood  by  reference  to 
the  figure,  which  I  have  taken  from  M.  H.  Lasne's  paper 

in  the  Bulletin  dt  la  Socitti  de 
Ckimique  d*  Paris.  Its  most 
important  part  is  the  diverging 
tube,  a  d  ;  the  water  is  brought 
by  another  tube,  C  o,  which  de- 
livers in  front  of  the  first  by  a 
little  narrower  ori  fice,  s.  These 
two  tubes  are  fitted  into  a 
common  chamber,  v,  which,  by 
means  of  the  lateral  orifice  K  L, 
can  be  put  into  communication 
with  the  apparatus  in  which 
we  wish  to  make  a  vacuum. 
The  upper  tube  slides  in  a  sort 
of  stuffing  box,  o,  which  allows 
the  distance  between  the  two 
orifices  to  be  varied  at  will. 
As  this  apparatus  is  intended 
for  use  in  laboratories  where 
several  stopcocks  being  fixed 
on  the  same  main  pipe,  the 
pressure  of  the  water  varies 
according  as  we  open  or  close 
them,  this  apparatus  has  pre- 
sented the  inconvenience  that 
the  vacuum  being  partially  ob- 
tained, the  water,  owing  to  too 
great  a  diminution  of  the 
pressure,  might,  in  place  of 
continuing  its  course,  be  aspi- 
rated into  the  bell  jar.  It  w 
easy  to  remedy  this  by  placing  a  valve,  s.  which 


from  outside  to  inside,  and  which  permits  the  air  to  pass 
without  allowing  it  to  return  again.  Besides  obviating 
the  inconvenience  mentioned  above,  this  valve  has  the 
further  advantage  of  retaining  the  vacuum  like  a  good 
stopcock.  The  apparatus  is  represented  one-half  its  real 
size. 

While,  however,  the  use  of  either  of  these  two  instru- 
ments renders  filtration  a  very  simple,  and  in  most  cases 
short,  operation,  it  is  not  every  laboratory  which  possesses 
one,  and  the  chemist  thus  situated  must  continue  to  use 
the  old  methods.    Now  it  is  somewhat  singular  that, 
despite  the  improvements  in  almost  everything  else,  the 
chemist  still  uses  the  same  form  of  filter  which  has  been 
in  use  almost  from  time  immemorial.    And  yet  it  is  not 
difficult  to  point  out  several  defects  in  it.    I  shall  not 
speak  of  the  plaited  or  folded  filter,  which  was  used  to 
some  extent  in  my  student  days,  and  which  seems  now  to 
be  almost  entirely  given  up,  at  least  for  analytical  pur- 
poses, from  causes  not  difficult  to  point  out.    The  nume- 
rous plaits,  while  facilitating  filtration,  weaken  the  filter, 
and  render  it  very  difficult  to  wash  a  precipitate  clean, 
thus  greatly  restricting  its  use.    Returning,  however,  to 
the  plain  filter  now  in  general  use.  It  consists,  as  you  all 
know,  of  a  circular  piece  of  paper  folded  twice  in  the  di- 
rection of  the  circumference ;  on  being  opened  one-half 
of  the  filter  has  a  surface  of  a  single  fold  of  paper,  while 
the  other  half  presents  a  Borface  of  three  thicknesses.  I 
need  scarcely  point  out  to  you  that  not  only  is  the  filtra- 
tion considerably  retarded  by  this,  but  the  drying  also 
requires  a  longer  time.    To  avoid  these  inconveniences, 
Mr.  R.  Rother  has  proposed  a  new  form  of  filter,  which, 
as  it  has  been  in  use  in  my  laboratory  for  the  last  eight  or 
nine  months  with  considerable  advantage,  I  now  desire  to 
bring  before  you.   A  circular  piece  of  paper  is  taken  as 
before  ;  this  is  cut  through  the  line  of  the  diameter ;  each 
piece  is  then  folded  across  the  line  of  the  radius,  and  the 
double  edge  of  the  cut  side  turned  down  and  folded  over 
two  or  three  times,  and  then  the  seam  pressed  down  with 
a  paper-knife  or  any  other  hard  surface;  and  two  filters 
are  thus  obtained.   As  there  is  only  a  single  thickness  of 
paper  all  round,  except  at  the  seam,  solutions  are  filtered 
more  rapidly,  precipitates  dried  more  easily,  and  any 
errors  arising  from  imperfections  in  the  paper  reduced  to 
one-half,  inasmuch  as  for  the  same  filtering  surface  only 
one-half  the  quantity  of  paper  is  required  as  for  the  old 
filters.  I  have  found  the  amount  of  lime  in  filtering-paper 
as  usually  sold  make  a  serious  difference  in  long  analyses, 
and  it  is  no  mean  advantage  to  have  errors  of  this  kind, 
and  also  those  of  the  amount  of  ash  in  the  paper,  at  once 
reduced  ro  one-half,  while  the  process  of  filtration  is  con- 
siderably quickened.    I  have  now  used  these  filters  many 
hundreds  of  times, — in  fact  to  the  exclusion  of  all  others, 
except  when  the  Bunsen  pump  was  used, — and  have  not 
had  a  single  failure  which  could  be  legitimately  traced  to 
the  fault  of  the  construction  of  the  filter.   As  in  the  use 
of  the  Bunsen  pump,  it  is  necessary  to  have  funnels  of  an 
angle  of  90°,  which  are  difficult  to  obtain  correct,  and 
when  ordinary  funnels  are  used  and  the  paper  folded  to 
suit  this  angle,  the  papers  frequently  burst,  I  find  it  often 
just  as  convenient  to  filter  through  this  new  filter  instead 
of  running  a  risk  of  failure  with  the  Bunsen  pump.  I 
generally  Iceep  the  paper  cut  in  rectangular-shaped  pieces, 
and,  after  folding,  cut  with  scissors  to  the  shape  of  a 
quadrant 

Perh  r,e  most  unpleasant  operation  which  the  ana- 
lytical ..mist  has  to  perform  iB  the  preparation  and  use 
of  hydrosulphuric  acid  by  the  method  tn  common  use, 
namely,  by  means  of  ferrous  sulphide  and  hydrochloric 
acid.  I  shall  not  speak  of  the  inconveniences  arising 
from  stoppages  of  the  sink  by  particles  of  ferrous  sulphide 
and  constant  evolution  of  hydrosulphuric  acid  therefrom, 
of  the  dirty  state  of  the  tubes  and  apparatus  just  when 
wanted,  nor  of  the  blackening  of  the  lead  paint,  &c,  be- 
cause most  of  these  inconveniences  arise  from  simple 
♦lessness,  and  may,  to  a  certain  extent,  he  remedied  by 
management.    The  process,  however,  is  a  faulty 
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one,  even  with  Kip's  three-bulbed  apparatus,  of  which  so 
much  use  is  made  by  Rosl,  and  which  is  a  great  improve- 
ment on  the  usual  two-bottles  arrangement,  as  it  gives  off 
the  gas  regularly  and  under  control,  and  there  is  not 
much  escape  of  gas  or  waste  of  ferrous  sulphide  when 
the  apparatus  is  not  in  use.  Even  this,  however,  does  not 
avoid  all  the  defeds.    I  have  obtained  a  fair  degree  of 
success  by  the  use  of  sulphur  and  paraffin,  as  recommended 
first,  I  believe,  by  Mr.  J.  Galletly.    The  apparatus  1  use 
is  simply  a  Florence  flask,  connected  by  a  wide  piece  of 
india-rubber  tube  with  a  short  piece  of  curved  Bohemian 
glass  tubing,  connected  by  a  cork  with  another  piece  of 
tubing,  of  nearly  the  same  bore,  loosely  filled  with  cotton- 
wool ;  to  the  other  end  of  this  tube  is  attached  a  short 
piece  of  tubing  with  india-rubber  connection,  by  means  of 
which  the  delivery  tube  dipping  into  the  solution  is  con- 
nected.   About  equal  parts  of  sulphur  and  paraffin  are 
put  into  the  flask,  the  india-rubber  tubing  slipped  over 
the  neck,  and  the  flask  heated  over  an  argand  burner. 
Hydrosulphuric  acid  soon  comes  off,  and  the  evolution 
may  be  easily  regulated  by  the  heat.    As  the  gas.  unlike 
that  given  off  by  the  ferrous  sulphide,  does  not  contain 
free  hydrogen,  solutions  are  more  easily  saturated  by  this 
gas,  and  the  solution  made  by  passing  through  water 
seems  also  to  be  more  easily  saturated,  and  to  keep  better 
and  longer  than  that  prepared  by  the  usual  method.  In 
practice,  I  find  almost  all  operations  may  be  pretty  conve- 
niently made  by  the  use  of  this  solution,  and  that  ic  is 
only  rarely  that  it  is  necessary  to  make  the  gas.  The 
solution  has  a  slightly  milky  appearance,  owing  probably 
to  finely-suspended  sulphur ;  but  I  have  not  found  this 
to  interfere  with  its  use  in  qualitative  or  quantitative 
analyses. 

I  have  tried  the  method  given  by  Mr.  Skey,  who  writes 
from  the  Antipodes,  and  recommends  the  use  of  a  mixture 
of  granulated  zinc  and  galena  acted  on  by  hydrochloric 
acid,  but,  beyond  verifying  the  fact  that  hydrosulphuric 
acid  is  readily  given  off  by  this  method,  I  have  not  pursued 
the  subject  further,  and  only  mention  it  for  the  sake  of  the 
suggestion  that  he  throws  out,  of  making  a  galvanic  con- 
nection by  means  of  wires,  and  so  obtaining  at  will  a 
constant  supply  of  the  gas.  We  have  among  our  members 
a  gentleman  who  has  had  much  experience  both  with 
chemical  and  electrical  apparatus,  and  if  he  could  be 
induced  to  give  his  attention  to  this,  and  perfect  a  form 
of  apparatus  for  this  purpose,  he  would  confer  a  favour 
upon  many  chemists,  and  might  usefully  and  profitably 
occupy  an  evening  meeting  in  exhibiting  and  describing 
the  apparatus. 

Probably,  however,  all  these  processes  will  in  course  of 
time  be  superseded  by  the  method  described  by  Mr.  J.  P. 
Cooke  in  a  recent  number  of  the  Chemical  News.  In 
this  method,  by  a  not  very  complicated  arrangement  of 
Winchester  quart  bottles,  connected  by  india-rubber  tubing 
and  glass  tubes  with  a  water-head  of  about  30  feet,  a 
solution  of  hydrosulphuric  acid  is  obtained  under  pressure 
containing  a  large  amount  of  hydrosulphuric  acid  in  solu- 
tion. By  drawing  this  off  by  means  of  a  soda-water 
syphon,  the  solution  may  be  used  with  as  much  convenience 
as  any  other  reagent.  It  might  probably,  in  practice,  be 
found  worth  while  for  the  dealer  in  chemical  reagents  to 
supply  this  reagent,  which  he  might  easily  do  in  the 
ordinary  gazogenes,  to  the  great  advantage  and  con- 
venience of  the  chemist.  I  may  say  that  I  have  not 
myself  tried  this  method,  but  have  no  dou'jt  as  to  its 
success. 

Perhaps  I  may  not  inappropriately  bring  these  desultory, 
and  I  am  afraid  somewhat  tedious,  notes  to  a  conclusion, 
by  directing  your  attention  to  a  modification  of  the  usual 
alkalimetric  test,  kindly  pointed  out  to  me  by  one  of  our 
members  at  the  close  of  last  session,  and  which  I  have 
since  had  the  opportunity  of  trying  a  few  times  with  good 
results. 

M.  Henry,  a  chemist  engaged  in  .1  beet-root  sugar 
manufactory,  having,  owing  to  the  exigence*  of  the  manu- 
facture, constantly  to  test  alkalies  at  night,  and  having 


found,  as  most  of  us  hive  done,  considerable  difficulty  in 
judging  the  changes  of  colour  by  artificial  light,  bethought 
himself  of  trying  the  effects  of  monochromatic  light,  and 
this  succeeded  so  well  that  he  now  prefers  testing  alkalies 
by  this  method  to  that  by  daylight.  When  I  heard  of  this 
method,  I  took  a  wire  which  had  been  used  for  blowpipe 
work,  and  which  contained  some  salt  of  soda  in  the  loop, 
placed  this  in  the  flame  of  a  large  Bunsen  burner,  and 
found  that  I  had  got  quite  sufficient  illumination  for  the 
purpose..  I  have  since  tried,  without,  however,  any  better 
result,  a  wire  bent  into  a  ring,  and  wrapped  round  with 
tow  ;  on  dipping  this  into  solution  of  salt,  and  placing  in 
the  flame,  a  yellow  sodium  flame  is  obtained  as  long  as 
the  tow  is  moist,  and  only  requires  to  be  moistened  with 
a  little  water  from  the  wash-bottle  to  keep  up  the  flame 
any  length  of  time.  Doubtless  many  other  methods  will 
readily  suggest  themselves  for  attaining  the  same  end. 
On  examining  the  liquid  containing  the  litmus,  which  is 
blue  by  daylight,  it  appears  by  the  sodium  flame  as  a  black 
liquid  resembling  ink,  and,  on  adding  the  acid,  immediately 
the  drop  is  added  in  excess  this  black  inky  fluid  becomes 
clear  and  colourless  as  water ;  this  colourless  liquid  of 
course  by  daylight  appears  red.  The  change  is  very 
sudden,  and  by  this  slight  modification  an  alkali  may  be 
tested  quite  as  readily  and  precisely  by  night  as  by  day. 

In  conclusion,  I  have  to  thank  you  for  your  kind 
attention  and  the  courtesy  with  which  you  have  listened 
to  me  ;  and,  in  declaring  the  Winter  Session  opened,  have 
to  express  a  hope  that  you  will  endeavour,  both  by  your 
papers  and  discussions,  to  render  the  meetings  of  this 
session  at  least  as  interesting  and  instructive  as  those 
which  have  preceded  them. 


CORRESPONDENCE. 


A  PROBLEM. 


To  the  Ediivr  of  the  Chemical  News. 
Sir, — I  beg  to  submit  the  following  solution  of  the 
problem  of  "  Analysis  "  to  the  criticism  of  your  readers : — 
Take  first  a  portion  of  the  solution  in  a  test-tube ;  add 
a  drop  of  HC1 :  the  appearance  of  a  turbidity,  not  re- 
moved by  dilution  or  heating,  indicates  that  the  Hg  is 
present  as  sub-salt.    Therefore  pass  CI  through  the  main 
solution,  to  which  the  abstracted  portion  has  been  re- 
turned.  Add  HCI,  and  warm,  with  shaking  to  expel  CI ; 
then  AuCI3  in  sufficient  quantity  to  throw  down  all  the 
Sn,  aiding  the  action  with  heat.    Filter,  add  Na2CO,  to 
strong  alkaline  reaction,  boil,  then  NH03  in  excess  ;  filter. 
After  thus  removing  the  Sb,  precipitate  the  Pb  with 
Na2S04,  and  some  NaHO  to  neutralise  the  free  acid ; 
filter.digest  the  filtrate  with  S03H2to  precipitate  the  Hg  ; 
filter,  add  some  more  S03H2,  and  some  KSCN  to  preci- 
pitate the  Cu  ;  filter,  nearly  neutralise  with  soda,  and  add 
water  largely ;  allow  to  stand  some  time,  and  then  filter 
off  the  Bi ;  add  tartaric  acid  (after  having  converted  the 
arsenious  acid  in  arsenic  acid  with  CI),  then  magnesia 
mixture  ;  allow  to  stand  about  twelve  hours,  then  filter  off 
the  As.    Add  HCI  in  excess,  and  pass  H2S  to  precipitate 
the  Ca  ;  filter.    Remove  excess  of  H2S,  HCI,  and  tartaric 
acid,  by  boiling  and  passing  CI ;  allow  to  cool,  add  sodium 
acetate  in  excess,  then  acetic  acid,  and  pass  II>S  until  all 
Zn  is  precipitated.    Filter,  add  S04II2  ;  boil  to  expel  all 
acetic  acid,  then  add  ammonia  and  Am2S ;  afterwards 
very  dilute  HCI,  with  stirring;  filter  off  the  CO.  Neu- 
tralise with  soda,  pass  CI,  boil  to  expel  the  excess,  add 
BaCtj  until  precipitation  ceases,  then  BaC03  ;  allow  to 
digest,  and  filter  off  the  Mn.    Fuse  the  residue  with 
NajCOj  and  NaNO-,  treat  with  water  ;  add  AmO.  digest, 
and  filter ;  Cr  remains  in  solution.  Fuse  the  remnant  with 
NaHO  ;  treat  with  water  and  a  few  drops  of  Nil  ■ ;  filter  ; 
Al  is  found  in  the  filtrate,  and  Fe  in  the  residue.— 
I  am,  &c, 

\Vm  Joiinsom. 
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Notc.  All  degree*  ol  ternpersture  are  Centisrsde,  «inle»s  otherwise 
eipreited, 

Comptci  Rtndut  Hi  bdomadttires  des  Stances  dt  V Academic 
dts  Sciences,  December  15, 1873. 

Researches  on  Certain  New  Derivatives  of  Butyl. 
— M.  A.  Cahours.— The  author,  having  at  his  disposal 
a  quantity  of  butylic  alcohol  of  fermentation  in  a  state  of 
great  purity,  undertook  to  prepare  certain  organo-metallic 
radicals  belonging  to  this  series,  in  order  to  compare  it 
with  the  corresponding  compounds,  of  the  inferior  series. 
The  investigation  offers  a  peculiar  interest  on  account 
of  the  anomalies  presented  by  this  alcohol,  which,  though 
primary,  is  widely  different  from  the  normal  butylic 
alcohol,  the  true  representative  of  methylic,  ethylic,  and 
propylic  alcohols.  This  produift  has  a  boiling-point 
lower  by  several  degree?  than  that  which  theory  would 
assign,  and  these  differences  are  found  in  all  its  derivative 
ethers.  M.  Cahours  prepared  stan-butyl,  mercur-butyl, 
zinc-butyl,  aluminium-butyl,  silico-butylic  ether,  and 
oxalo-butylic  ether. 

Laws  of  Magnetisation  of  Steel  by  Currents.— 
M.  Jamin. — During  passage  of  the  current  in  the  bobbin 
the  bar  takes  a  strong  magnetisation,  which  the  author 
calls  the  total.  Let  x-\-t  be  the  square  root  of  the 
detaching  force.  After  opening  the  circuit  there  remains 
a  weak  residue  of  permanent  magnetism  x.  The  differ- 
ence between  total  and  permanent  magnetisation  he  calls 
temporary  magnetism,  or  y.  If  i  denote  the  intensity  of 
the  current,  the  total  magnetisation  x  +  s  increases  with  1 
to  a  limit  corresponding  toi  —  00.  When  the  current  is 
interrupted  there  remains  only  the  permanent  magnetism, 
x  ;  but  this  grows  also  with  the  intensity,/,  of  the  anterior 
current.  The  transitory  magnetisation,  y,  is  represented 
by  the  difference  between  x  +  x  and  y.  En  resumt,  the 
transitory  magnetism,^,  is  independent  of  the  permanent 
state.  It  is  only  a  function  of  /,  and  is  added  to  the  mag- 
netism preserved  by  the  bar  after  the  current  has  ceased. 
M.  Jamin  next  examines  the  case  where,  after  permanent 
magnetisation  is  produced  by  a  direct  current,  a  contrary 
increasing  current  is  sent  through  the  bobbin.  He  seeks 
to  explain  the  laws  observed  by  the  following  hypothesis. 
The  magnetism  is  not  only  expanded  on  the  exterior 
surface  of  the  bar,  but  each  interior  point,  to  a  limited 
depth,  is  a  pole.  With  an  intensity,  1,  the  magnetisation 
will  penetrate  to  a  depth  e ;  with  a  greater  intensity,  i\  the 
magnetisation  will  attain  a  greater  thickness,  e'.  (1)  This 
hypothesis  explains  the  difference  (too  little  noticed 
hitherto)  between  total  magnetisation  only  maintained  by 
the  current,  and  an  equal  permanent  magnetisation  equal 
to  the  first,  but  stable.  It  may  occur  that  the  total  mag- 
netisation produced  by  a  weak  current  penetrating  to  a 
depth,  e,  is  equal,  in  absolute  value  to  the  permanent 
magnetisation  remaining  after  action  of  a  more  powerful 
current  penetrating  to  a  greater  depth,  but  having  at 
each  point  less  intensity.  (2)  The  ulterior  action  of  a 
current  of  the  same  direction  less  than  i,  or  at  most  equal 
to  «,  will  be  to  produce  the  transitory  magnetisation,  r, 
due  to  this  current ;  this  will  occur  whatever  the  depth, 

to  which  the  first  magnetisation  has  penetrated  ;  that 
is,  whatever  the  previous  state  of  the  bar,  provided  that  c" 
is  greater  than  t.  {3)  But  when  the  current,  >,  ceases  to 
flow  the  layer  of  thickness,  e,  will  cease  to  be  super- 
saturated ;  we  then  find  the  original  permanent  mag- 
netisation. 

Additional  Remarks  on  the  Nature  of  the  Chemical 
Elements.— M.  Bcrthclut.— The  study  of  specific  heats 
tends  to  establish  a  positive  character  distin-niship;:  the 
simple  substances  of  the  chemistry  of  the  present  fi->m 
its  compound  substances;  and  th-:  imp'irMr.ce  <..(  tl.ls 


character  increases  by  reason  of  the  mechanical  significa- 
tion now  attached  to  notions  of  specific  heat. 

Evaluation,  in  Mechanical  Units,  of  the  Quantity 
of  Electricity  Produced  by  a  Battery  Element. — M. 
Branly. — The  objedl  of  the  author's  experiments  was  to 
estimate  in  electrostatic  meat ure  the  quantity  of  electricity 
transmitted  in  a  second  by  a  battery  element  in  a  circuit 
of  given  resistance.  An  insulated  metallic  sphere  received 
n  times  per  second  a  constant  charge  A,  which  was  re- 
moved each  time  by  connecting  with  the  ground  by  the 
bobbin  of  a  galvanometer.  The  quantity  of  electricity, 
m  A,  traversing  the  bobbin  deflected  the  needle  ;  and  it 
sufficed  to  compare  this  deflect  ion  with  that  caused  by  the 
flow  of  electricity  from  a  Danicll  element  in  a  known 
circuit.  It  was  verified  that  the  charge  of  the  sphere  is 
proportional  to  its  radius,  to  the  potential  of  the  pile,  and 
to  the  number  of  discharges.  The  conclusion  arrived  at 
from  the  experiments  is,  that  a  current  of  intensity,  „;'„„ 
causes  to  circulate,  in  a  second,  a  quantity  of  electricity 
represented  by— 

104699  x-3-1'4  units. 

Water  of  Wells  in  general,  and  of  those  of  the 
Town  of  Bcausais  in  particular,  from  the  Hygienic 
point  of  view. — M.  Decaisne. — This  town  is  shown  to 
be  greatly  in  want  of  sanitary  improvements. 

Falling  Stars  of  December.— M.  Tisserand. 


Bulletin  dt  la  Socitte  Chimique  dt  Paris,  tome  x.\.,  No.  11, 
December  5,  1873. 

Action  of  Aerated  Water  on  Lead.— M.  Fordos.— 
The  danger  arising  from  the  employment  of  leaden  pipes 
has  been  much  exaggerated,  and  is  certainly  far  sm  alter 
than  that  resulting  from  the  use  of  shot  in  cleaning  out 
bottles.  The  author,  having  shaken  up  shot  in  bottles 
in  the  ordinary  way,  filled  four  of  them  respectively  with 
white  wine,  red  wine,  quinine  wine,  and  vinegar.  After 
allowing  the  liquids  to  stand  for  a  few  days,  he  discovered 
lead  in  solution.  These  experiments  may  serve,  he  adds, 
to  explain  the  frequent  presence  of  lead  in  the  human 
system,  a  phenomenon  so  general  that  Hervy,  Devergie, 
and  Orfila  have  considered  it  a  normal  constituent. 

Action  of  the  Waters  of  the  Seine  and  Ourcq  upon 
Lead.— M.  Fordos.— The  author  finds  that  the  waters  of 
the  Seine  and  Ourcq  attack  lead,  though  more  slowly  than 
distilled  water.  The  action  is  more  rapid  the  more  finely 
divided  the  metal.  New  lead  is  less  rapidly  attacked  than 
old.  The  product  of  the  action  of  these  waters  consists  of 
carbonate  of  lime  and  carbonate  of  lead,  and  these  waters, 
after  this  reaction,  contain  no  lead  in  solution,  or  merely 
an  infinitesimal  quantity. 

Certain  Minerals  from  the  Bismuth  Deposits  of 
Meymac— Ad.  Carnot. — Native  Bismuth,  with  a  crystal- 
line fracture,  bright,  with  its  ordinary  lustre.  Sulphide  of 
Bismuth,  of  fibrous  texture,  black,  slightly  bluish,  and 
containing  traces  of  lead,  iron,  antimony,  and  arsenic. 
Oxide  of  Bismuth,  or,  rather,  HydraUd  Carbonate,  derived 
from  the  sulphide,  whose  fibrous  structure  it  preserves,  but 
presents  appearances  otherwise  much  varied.  Antimonial 
Bismuth,  with  a  little  lead,  arsenic,  and  sulphur,  &c,  of  a 
greyish  colour  and  a  metallic  aspect.  Mispickcl,  containing 
small  proportions  of  antimony,  bismuth,  and  lead.  Car- 
bonate and  Sulphate  of  Lead,  with  their  customary 
appearance.  Molybdate  of  Lead,  in  small  tubular  cry»tal«. 
sometimes  presenting  a  honey  colour  and  a  fatty  lustre  of 
tolerable  brightness,  sometimes  covered  with  a  brown 
ferruginous  coating.  Wolfram,  of  easy  and  brilliant 
cleavage,  containing,  along  with  the  usual  constituents,  a 
proportion  of  tantalic  acid  much  higher  than  has  hitherto 
been  observed.  Tungstate  of  Lime,  in  lamellar  masses, 
with  its  peculiar  fatty  lustre  and  a  greyish  brown  colour. 
Ilydratcd  Tungstic  Acid,  sometimes  of  a  pale  yellow  shade, 
more  often  of  a  deeper  yellow,  and  of  an  aspect  like  that 
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of  wax  ;  it  contains  variable  proportions  of  lime  and  iron, 
and  appears  to  result  from  an  alteration  of  tungstate  of 
lime  by  vitriolic  waters  coming  from  the  decomposition  of 
pyrites. 

Extraction  of  Vanadium,  and  on  an  Application  of 
Vanadiate  of  Ammonium. — M.  R.  Ocettger. — The  author 
has  found  vanadium  in  variable  proportions  in  all  samples 
of  pisolithic  iron,  and  that  in  a  larger  proportion  than 
hitherto  supposed.  The  ore,  well  powdered,  is  heated  for 
a  long  time  to  redness  with  nitre  and  soda.  It  is  extracted 
with  boiling  water,  and  neutralised  with  nitric  acid  free 
from  nitrous  vapours,  the  reaction  being  left  feebly  alkaline. 
The  bulk  of  the  alumina  and  silica  is  thrown  down.  The 
nitrate  yields,  on  the  addition  of  nitrate  of  baryta,  a 
precipitate  of  vanadiate  of  baryta,  from  which  the  vanadic 
acid  is  easily  separated.  To  make  the  fine  vanadic  ink, 
1  part  of  pyrogallic  acid  is  ground  very  fine  with  3  parts 
of  gum  arabic  and  3  parts  of  vanadiate  of  ammonia,  with 
the  addition  of  rain-water. 

Treatment  of  Telluriferous  Minerals.  —  M.  V. 
Schrcctter. — The  author  shows  that  it  is  better,  after 
treating  the  ore  with  aqua  regia,  to  precipitate  the  gold 
with  oxalic  acid  or  glycerin  rather  than  with  sulphate  of 
iron.  The  tellurium  thrown  down  afterwards  is  more 
easily  purified,  and  the  gold  falls  free  from  tellurium.  The 
selenium  which  is  found  in  telluriferous  minerals  in  larger 
amount  than  commonly  supposed  is  precipitated  along 
with  tellurium  by  the  action  of  sulphurous  acid.  The  first 
portions  of  the  precipitate  contain  all  the  selenium,  with 
small  quantities  of  tellurium.  Their  separation  is  easily 
effected  by  treating  the  precipitate  with  nitric  acid,  and 
distilling  the  liquid  filtered  from  the  tellurous  acid.  In 
the  precipitation  of  tellurium  by  sulphurous  acid,  there 
comes  a  moment  when  the  precipitation  ceases,  although 
the  current  of  gas  continues  and  the  solution  still  contains 
tellurium,  but  the  whole  of  the  latter  falls  on  diluting  with 
water.  In  fact,  a  solution  of  tellurium  saturated  with 
hydrochloric  acid  is  not  precipitated  by  sulphurous  acid. 

Sensitive  Reagent  for  Free  Oxygen. — M.  R. 
Bcettger. — The  reagent  is  ammoniacal  solution  of  nitrate 
of  silver,  not  containing  free  ammonia.  On  adding  a  few 
drops  of  this  solution  to  water  containing  peroxide  of 
hydrogen  and  boiling,  the  silver  is  at  once  reduced. 

Revivification  of  Animal  Charcoal.— MM.  Pfleger 
and  Divis. — The  authors  use  a  dilute  and  boiling  solution 
of  ammoniacal  salt.  The  first  effect  of  this  is  the  elimina- 
tion of  the  lime  or  carbonate  of  lime  absorbed  by  the 
charcoal.  The  ammonia  thus  set  at  liberty  acts  upon  the 
organic  matters  absorbed.  The  apparatus  is  so  constructed 
that  the  excess  of  ammonia  traverses  a  series  of  receivers 
containing  the  carbon  to  be  treated,  and  finally  enters  a 
condenser. 

Tome  xx.,  No.  12,  December  20,  1873. 

Rotatory  Power  of  Mannitc.— M.  L.  Vignon.— The 
author  succeeded  in  estimating  the  rotatory  power  of 
mannite  by  mixing  its  saturated  solution  with  a  similar 
solution  of  boracic  acid.  Such  a  solution  examined,  after 
filtration,  with  the  Soleil  apparatus  in  tubes  of  200  m.m., 
gave  a  constant  deviation  of  5  divisions  to  the  right.  There 
is  no  combination  between  the  mannite  and  the  boracic 
acid.  Borax  increases  the  rotatory  power  to  21  divisions 
in  the  same  direction. 

Determination  of  Oxygen  in  the  Gases  which  Escape 
from  the  Lead  Chambers. — M.  L.  Vogt.— The  author 
describes  an  apparatus  by  means  of  which  a  known  volume 
of  chamber-gas  is  collected,  after  having  made  it  pass 
through  a  solution  of  bichromate  of  potassa  and  a  caustic 
pota&sa  lye  contained  in  Liebig's  bulb-tubes.  He  adds 
then  to  the  gas  a  solution  of  ammonio-ferrous  sulphate, 
and  a  sufficient  quantity  of  ammonia  to  precipitate  all  the 
ferrous  oxide.  The  oxygen  of  the  gaseous  mixture  is  then 
entirely  absorbed  by  this  ferrous  oxide.  The  water  is  then 
allowed  to  re  enter  the  apparatus,  when  the  quantity  of 


water  absorbed  indicates  the  volume  of  oxygen.  The 
precipitate  of  oxide  may  be  also  re-dissolved  in  sulphuric 
acid,  and  titrated  with  permanganate.  The  apparatus 
consists  of  an  aspirator-flask,  filled  with  water  recently 
boiled.  This  aspirator  is  connected  with  the  gas  to  be 
taken,  and  the  water  is  allowed  to  escape.  The  apparatus 
is  then  filled  with  the  gas,  which  has  been  previously 
freed  by  the  bulb-tubes  from  all  gases  except  oxygen  and 
nitrogen.  There  is  a  tube  with  a  tap  fixed  to  the  flask  for 
the  introduction  of  the  reagents. 

Les  Monda,  Revue  Hebdomadaire  des  Sciences,  par  L'Abbc 
Moigno,  Tome  xxxii.,  No.  14,  December  4,  1873. 

Spurious  Wines.— Count  Sokolnicki,  a  proprietor  of 
vineyards  at  Medoc,  informs  us  that  a  chemist,  so-called, 
is  selling  to  the  wine-forgers  of  the  Gironde  a  liquid  of 
which  a  few  drops  suffice  to  colour  a  wine.  An  oenanthic 
liquor,  simulating  the  bouquet  of  Medocs,  is  sold  openly 
at  Bordeaux.  A  solution  of  sugar  is  allowed  to  ferment 
on  the  pressed  grapes,  the  colour  and  the  flavour  are 
added,  and  with  these  materials  wines  of  the  best  growths 
are  counterfeited. 

Manufacture  of  Permanent  Beer. — M.  Pasteur.— 
The  author  recommends  the  use  of  a  pure  yeast — the  mode 
or  preparing  which  he  does  not  describe— free  from 
vibriones,  bacteria,  Mycoderma  aceti,  &c.  With  such 
yeast,  the  process  of  fermentation  can  be  carried  on  in 
the  absence  of  air,  or  in  the  presence  only  of  limited 
quantities  of  pure  air.  Beers  thus  made  can,  be  declares, 
be  preserved  for  an  indefinite  length  of  time,  even  at  tem- 
peratures of  20'  to  250  C. 

Revue  Scientifiqut  dt  la  France  et  de  I' Et ranger, 

No.  23,  December  6,  1873. 
Association  Francaise  pour  1'Avancement  des 
Sciences,  Lyons  Meeting. — (Geological  Section,  Session 
of  Aug.  27,  1873). — M.  Friedel  described  a  new  mineral 
species,  to  which  he  gave  the  name  Delafostitc,  a  combina- 
tion of  sesquioxide  of  iron  and  suboxide  of  copper, 
FejOj.CujO.  It  resembles  graphite  to  such  an  extent  that 
it  has  figured  under  that  name  in  collections  for  fifty  years. 
Its  colour  is  grey,  it  marks  paper,  has  a  decided  and  easy 
cleavage,  and  is  found  in  small  veins,  enveloped  in  litbo- 
marge.  It  appears  to  be  found  at  Ekatherinenburg,  Ural. 
M.  Friedel  announced  that  he  had  analysed  a  telluride  of 
gold  and  silver  from  Kara  Hisar,  Asia  Minor,  and  which 
belongs  to  the  variety  of  Hessite  named  Petzite.  Fra 
Onesimo  exhibited  to  the  Section  a  specimen  from  the  iron 
mines  of  St.  Leon,  Sardinia.  This  specimen,  concreted 
like  the  psilometane  of  Romaneche,  consists  of  protoxide 
of  iron,  containing  neither  manganese  nor  haematite. 

Reimann's  Farber  Ziitung,  No.  43,  1873. 

A  considerable  part  of  this  number  is  taken  up  with 
strictures  on  a  contemporary  and  rival,  the  Muster  Zeitung, 
Not  knowing  the  circumstances  of  the  case,  we  can  only 
say  that  it  is  "  a  very  pretty  quarrel  as  it  stands." 

Thereon  follow  receipts  for  a  black  on  jaconnet,  a  black 
on  moire,  for  printing  a  red  and  while  on  black  ground, 
for  a  red-brown  on  woollen  yarn,  and  a  black  and  a  grey 
on  cotton-wool. 

New  Aniline  Red.— M.  Ferricre.— Ammoniacal  solu- 
tion of  oxide  of  copper  is  poured  into  acetate  of  aniline, 
and  saturated  with  sulphuric  acid  ;  a  rich  purple-red  colour 
is  produced.  The  liquid,  after  concentration,  is  allowed 
to  stand,  when  crystals  of  sulphate  of  ammonia  are 
deposited,  and  removed  by  filtration. 

A  methyl-aniline  green,  manufactured  by  Bindschedlcr 
and  Busch,  of  Basel,  was  found  by  Appenzellcr,  on  analysis, 
to  be  a  double  salt  of  pcrcliloride  of  tin  and  the  hydro- 
chlorate  of  the  green  base.  The  following  formula  is 
appended : — 

C^J^JJ^jNj.iCJIjCl-J-ZnCI  t  JllO 
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[The  reader  will  perceive  that,  while  the  text  speaks  of 
chloride  of  tin,  the  formula  indicates  chloride  of  zinc] 


Revue  Universelte  des  Mines,  de  la  Metallurgic,  des 
Travaux  Publics,  dts  Sciences  et  des  Arts  Applique's  a 
VInduslrie,  July  and  August,  1873. 

This  number  contains  no  chemical  matter. 


NOTES  AND  QUERIES. 


Valuation  of  Anthracen.— 1  shall  feel  greatly  obliged  if  any  of 

xrecntage 
a  sample  of 


your  rcaden  will  tell  me  how  to  proceed  to  citimatc  the  percentage 
(approximative)}-)  of  anthracen,  ^enrysen,  and  pyren  in 


commercial  crude  anthracen. — T.H.  D. 

Note*  on  the  Utilisation  of  Sewage.— (From  the  "Report  of 
the  Main  Drainage  Committee  for  1864,"  vol.  487). 

3482.  Did  you  not  slate  in  your  book  that  you  consider  that  a  stock 
of  fish  tends  to  make  the  river  pure  ?—  Several  years  ago,  at  the  time 
when  I  was  making  those  enquiries,  I  was  struck  by  this  fait,  which 
I  have  noticed  repeatedly  since,  and  which  in  fa  ft  I  have  noticed  this 
week:  that  some  fishes  (minnows  first  of  all,  and  various  large  common 
river  fish)  accumulate  round  the  mouths  of  some  of  the  sewers,  and 
make  them  their  great  feeding  grounds.  It  is  very  well  known  that 
there  are  arrangements  in  nature  of  that  kind  for  the  supply  of  food  for 
various  animals,  which  then  prey  upon  one  another.  At  all  events 
I  have  noticed  repeatedly  near  the  mouths  of  our  Urge  sewers  shoals 
of  small  fish  feeding. 

34S3.  Do  you  consider  that  they  tend  to  make  the  river  pure? 
If  they  convert,  in  the  amending  series  of  organic  matter,  those  putre- 
fying excrements  into  healthy  life,  of  course  they  do  so  pro  tanto. 

3484.  If  the  river  is  rendered  noxious  by  the  sewage,  does  it  not 
kill  the  fish,  and  thereby  destroy  the  natural  remedy  for  the  evil  ?— 
The  fish  have  then  no  chance. 

1630.  (To  Mr.  Walker.)  Did  you  not  state  that  your  land  had  been 
actually  deteriorated  in  value  by  these  applications  of  sewage?  — 
Yes,  I  understand  that  a  gentleman  who  is  going  to  become  the  tenant 
has  had  it  valued,  and  that  it  was  estimated  as  being  £20  an  acre 
deteriorated  in  value.  It  certainly  has  destroyed  the  fine  hci  bag e ;  it 
has  left  the  ground  covered  with  tufts  of  coarse  grass. 

J749.  (To  Mr.  Dales.)  Does  not  the  earth  possess  great  power  of 
abstracting  fertilising  matter  from  liquid?— It  does,  and  is  a  great 
deodoriser  as  well. 

37jo.  Has  thia  power  of  the  earth  to  abstract  these  fertilising 
matters  a  limit  ?— Most  decidedly. 

3731.  That  limit  is  soon  reached,  is  it  not? — Yes, you  may  soon 
deluge  it  with  the  sewage. 

3732.  If  you  saw  discoloured  water  running  through  the  drains 
after  you  had  applied  the  sewage,  would  you  consider  that  that  limit 
had  been  reached,  and  that  the  earth  was  already  so  saturated  with 
fertilising  matter  that  it  would  not  abstract  any  more  ?— Of  course. 

3733-  'I  you  saw  the  water  running  from  the  land  coloured  you  would 
consider,  would  you  not,  that  the  aewage  was  wasted,  unless  the  drains 
were  too  near  the  surface  ?— I  should. 

3827.  (To  Mr.  Tom  Taylor.)  Did  they  not  propose,  while  their  case 
was  pending,  to  deodorise  their  water  sewage  with  lim,i  ?— Yes. 

3828.  It  was  proved  that  that  would  be  utterly  destructive  to  the 
fish,  wash  not?— Yes,  that  was  one  point. 

4040.  (To  Mr.Rawlinson.)  Besides  that  sewage,  we  have  the  sewage 
of  Kingston,  Teddington,  Twickenham,  Oxford,  and  other  places  cm 
the  Thames  itself  ?— Yes,  that  constitutes  the  80,000  people  whom  I 
have  mentioned  above  the  point  at  which  the  companies  are  compelled 
to  draw  their  supply  of  water. 

4041.  There  aie  somewhere  about  fifty  towns,  I  believe,  on  the 
Thames  and  its  tributaries  before  the  water  reaches  London?— I 
believe  there  are. 

4041.  The  Wandle  receives  the  sewage  of  Croydon,  Carshalton, 
Mitcham,  and  other  places,  does  it  not  ? — Yes. 

4063.  (To  Mr.  Kawlinson.)  The  river  Aire,  which  passes  through 
Leeds  and  Bradford,  is  stated  to  be  as  bad  as  the  Mtdlock;  is  that  the 
case  ?— It  is  very  foul. 
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Spent  Oxidee  from  Gas-Purlfylng.— "  X.  TV  will  thank  Mr.  I 
George  E.  Davis  to  have  the  goodness  to  state  his  method  of  analysing 
this  substance,  or  say  where  it  may  be  found. 
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GOVERNMENTS  &  GUARANTEED  SECURITIES 

PERMANENT  TRUST. 

Second  Issue,  1874. 

Is  Certificates  or  £10,  £50,  £100,  £500,  Bearing  5  rER  Cent  Interest. 
Issue  Price  at  the  rate  of  £84  for  each  £100  Certificate,  thus  yielding  Interest  at  the  rate  of  £5  19s.  per  Cent. 

Half  -yearly  Coupons  for  Interest  and  Coupons  for  Bonus  will  be  attached  to  the  Certificates. 


Trustees. 

THE  RIGHT  HON.  THOMAS  EMERSON  HEAD- 
LAM,  M.P.,  President. 

SIR  CECIL  BEADON.  K.C.S.I.,  Vice-President. 

RICHARD  PRVCE  HARRISON.  Esq..  C.S.I. .  late 
Comptroller-General  of  Accounts  for  India. 

JOHN  HORATIO  LLOYD,  Esq.,  100,  Lancaster  Gate, 
and  1,  King's  Bench  Walk,  Temple. 

MAJOR  SIR  WILLIAM  PALLISER,  C.B. 

FRANCIS  RIDDELL,  Esq.  of  Leyburn  Grove.  York- 
shire, and  Cheeseburn  Orange,  Northumberland. 

FRANCIS  WEBB  SHEILDS,  Esq.,  M.I.C.E. 

R.  W.  WILBRAHAM,  Esq.,  late  of  Her  Majesty's 
Treasury,  Whitehall. 

Actuary. 

T.  B.  SPRAGUE,  Esq.,  M.A.,  Cantab.  (Senior  Wrangler, 
1853),  Manager  of  the  Scottish  Equitable  Life 
Assurance  Society. 

Subscriptions  will  be  received  by  the  LONDON  AND 
COUNTY  BANK  on  behalf  of  the  Trustees  of  this 
Fund,  for  the  above  Certificates  up  to  the  nominal 
amount  of  £1, 000,000.  Coupons  for  interest,  payable 
half-yearly  on  the  1st  January  and  1st  July,  and  Coupons 
for  Bonus,  will  be  attached  to  each  Certificate. 

Principles  of  the  Trust. — The  principles  of  the  present 
Issue  will  be  similar  to  those  of  the  first,  although  some 
modifications  in  the  details  of  carrying  them  out  have 
been  thought  desirable.  They  embrace  the  permanent 
maintenance  of  the  Fund  in  its  entirety;  provision  for 
Reserve  ;  payment  of  a  fixed  minimum  interest ;  the  fur- 
ther immediate  distribution  of  a  percentage  of  ench 
year's  realised  Profit  as  Bonuses  in  Cash  to  the  whole 
body  of  Certificate-holders ;  and,  as  far  as  possible,  the 
redemption  of  Certificates  out  of  Profits  remaining  after 
paying  the  Annual  Bonus. 

Investment  of  the  Trust  Funds. — The  Trust  Funds  will 
be  invested  in  carefully  selected  Governments  and 
Guaranteed  Securities,  such  as  Stocks,  Obligations,  and 
Bonds  of  Home,  Foreign,  or  Colonial  Governments, 
States,  and  Municipalities,  and  Guaranteed  or  Subsidised 
Stocks,  Shares,  and  Obligations  of  Railways  and  Public 
Works,  or  Mortgages  or  Debentures  on  similar  under- 
takings. Whenever  any  portion  of  the  Capital  originally 
invested  is  set  free  by  the  operation  of  Sinking  Funds  or 
otherwise,  it  will  be  immediately  re-invested  in  the  same 
or  a  similar  security. 

Security  of  Average  fortified  by  Reserve.— No  single 
investment  will  exceed  a  maximum  of  one-tenth  of  the 
whole  Fund,  and,  to  fortify  the  Security  thus  obtained, 
one-half  per  cent  on  the  nominal  amount  of  the  Capital 
subscribed  will  be  annually  set  aside  to  Reserve. 

Distribution  of  Rerenue. — The  Revenue  of  the  Trust  up 
to  £b\  per  cent  will  be  distributed  as  follows  : — One-half 
per  cent  will  be  devoted  to  working  expenses,  one-half 
per  cent  to  the  Reserve  Fund,  five  per  cent  to  interest, 
and  one-half  per  cent  as  bonus. 

Redemption  of  Bonds. — Whenever  the  Revenue  in  any 
one  year  exceeds  £6}  per  cent  all  further  Profit  will  be 
devoted  to  the  redemption  of  Certificates  at  the  rate  of 
£125  for  each  £100  Certificate,  drawn  in  such  year  by  lot 
in  the  presence  of  a  public  notary. 

Position  of  Investor.— On'the  above  basis  it  will  be  seen 
that  an  Investor  in  the  present  Iisue  would  receive  interest 


at  the  rate  of  £5  19s.  per  cent,  and  would  also  share  in 
an  Annual  Cash  Bonus  not  exceeding  10s.  (equal  to 
11s.  1  id.  percent)  for  each  subscription  of  £84,  so.  that 
his  investment  may  yield  interest  at  the  rate  of  £6  10s.  nd. 
per  cent ;  further,  in  the  event  of  his  Certificate  being 
drawn,  it  would  be  redeemed  at  the  rate  of  £125  for  an 
original  investment  of  £84,  and  so  in  proportion  for  any 
smaller  or  larger  amount. 

Vitimate  Ownership  of  the  Entire  Fund.— It  is  antici- 
pated that  at  the  end  of  twenty  years  a  considerable  pro- 
portion of  Certificates  will  have  been  paid  off  out  of  surplus 
profits  at  the  rate  of  £125  for  each  £100  Certificate,  and  the 
entire  original  Trust  Funds  and  Securities,  including  the 
Reserve  Fund,  will  then  beeome  the  property  of  the  re- 
maining Certificate-holders,  who  will  have  to  decide,  at  a 
special  metting  to  be  held  for  the  purpose,  whether  the 
Funds  shall  be  realised  and  divided  amongst  them  in  pro- 
portion to  their  respective  holdings,  or  whether  the  Trust 
shall  be  carried  on  for  a  further  period. 

Expenses. — The  Trustees  have  signed  a  contract  under 
which  all  preliminary  expenses,  inclusive  of  brokerage  on 
the  original  purchases,  stamps,  advertisements,  legal  ex- 
penses, and  all  charges,  are  undertaken  for  2  per  cent  on 
the  actual  amount  of  Subscriptions  received. 

Committee  and  Auditors. — A  General  Meeting  will  be 
convened  as  soon  as  possible  to  nominate  a  Committee  of 
Certificate-holders  and  to  appoint  Auditors. 

Inspection  of  Deed  of  Trust.— A  Draft  of  the  Trust 
Deed  can  be  seen  at  the  Offices  of  the  Trust,  and  at  the 
Offices  of  Messrs.  Davies,  Campbell,  Reeves,  and  Hooper, 
Solicitors,  17,  Warwick  Street,  W. ;  and  Prospectuses 
with  printed  Forms  of  Application  attached,  obtained  of 
the  Secretary,  F.  B.  Behr.  Esq.,  at  the  Offices  of  the 
Trust,  38,  Nicholas  Lane,  E.C. ;  of  the  Solicitors;  and 
of  the  Bankers,  where  all  Subscriptions  must  be  paid. 

Funds  Receivable  by  Bankers. — All  Dividends,  Capital 
Funds,  Premiums, and  Bonuses  are  receivable  by  the  London 
and  County  Bank,  21,  Lombard  Street,  London,  E.C. 

Return  of  Deposit  on  Allotment. — In  cases  where  no 
allotment  is  made,  the  deposits  will  be  forthwith  returned 
in  full. 

Dates  of  Payments.  -Payments  by  Subscribers  arc  to  be 
made  as  follows  : — 

At  the  rate  of  £5  on  Application,  for  each  £100  subscribed. 
„         15  on  Allotment,  „ 
„         20  on  20th  March,  „ 

15  on  1st  May, 

15  on  1st  June. 

14  on  1st  July,' 

£84  for  each  £100  subscribed. 

*  I.e»*  Interest  accroei!  on  I'revioui  Payment?;  at  the  rate  of  fa  ir>». 
per  annum,  equal  to  io».  40".  for  each  £ioo  luhwribcd,  lea\  injj  a 
Balance  of  £1  j  os.  SJ.  to  be  paid. 

Discount  on  Prepayment. — Subscribers  may  prepay  the 
Instalments  under  Discount  at  the  rate  of  Four  per  cent 
per  annum,  on  any  day  on  which  an  Instalment  falls  due. 

Exchange  of  Securities  for  Certificates. — Subscriptions 
will  also  be  received  in  the  form  of  Tenders  for  Securities 
in  which  the  Trust  Funds  are  to  be  invested  as  specified 
in  the  Prospectus,  but  the  Trustees  reserve  the  absolute 
right  to  accept  or  refuse  auch  Tenders. 

Issue  of  Ci  rtificntes. --Certificates  will  be  issued  as 
soon  as  possible  after  the  Subscriptions  have  been  paid 
up  in  full,  and  the  Securities  purchased. 
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RESEARCHES  ON   THE  ATOMIC  WEIGHT  OF 
THALLIUM.* 
By  WILLIAM  CROOKES  F.R.S.  ,&c. 
(Continued  from  p.JJ 

Section  III.— The  Chemicals. 
In  this  section  I  shall  detail  the  methods  adopted  in  the 
preparation  of  thallium  and  the  reagents  in  a  chemically 


pure  state. 


Wattt 


Ordinary  distilled  water  is  mixed  with  a  little  crystal- 
lised permanganate  of  silver,  and  boiled  for  abuut  half  an 
hour.  An  excess  of  sulphuric  acid  is  next  added,  and  it 
is  again  boiled  for  half  an  hour.  The  supernatant  solution 
is  then  transferred  to  a  German  green  glass  retort,  and 
distilled  over  a  water-bath  at  the  rate  of  about  one  drop  a 
minute.    The  end  of  the  neck  of  the  retort  is  drawn  out, 

Fio.  3. 


the  water,  is  carried  down  by  the  falling  mercury.  When 
this  is  the  case,  the  globe  a  is  allowed  to  cool,  and  the 
tube  is  sealed  up  at  /,  the  vacuum  being  maintained  as 
perfect  as  possible.  By  inclining  the  tube  and  globes,  any 
water  which  may  have  distilled  over  from  a  into  b  or  c  is 
now  poured  back  into  a.  The  two  end  globes,  a  and  c, 
are  then  placed  in  water-baths,  whilst  the  centre  globe,  b, 
is  immersed  in  melting  ice.  A  gentle  heat  being  applied 
to  the  water-bath  containing  a,  distillation  rapidly  pro- 
ceeds  without  actual  ebullition,  and  water  condenses  in  b, 
its  condensation  in  c  being  prevented  by  warming  the 
water-bath  in  which  c  is  immersed.  When  about  one- 
fourth  of  the  contents  of  a  has  thus  distilled  over,  the 
operation  is  stopped,  and  the  bulb,  b,  removed  by  sealing 
the  contracted  part  of  the  tube  at  h  ;  any  trace  of  ammonia 
which  might  happen  to  be  in  the  water  as  introduced  into 
a  will  thus  have  been  collected  in  the  bulb,  b,  and  removed. 
The  apparatus  now  has  the  appearance  shown  at  Fig.  4. 
The  globe  c  is  now  cooled  in  melting  ice,  and  gentle  heat 
being  applied  to  the  bath  containing  the  globe  a,  distil- 
lation again  proceeds,  the  condensation  this  time  being 
into  c.  The  first  portions  of  water  which  come  over  into 
c  are  used  to  rinse  out  that  globe,  a  dexterous  movement 
throwing  it  all  over  the  inner  surface  without  throwing 
any  of  the  liquid  out  of  a.  After  two  such  rinsings,  dis- 
tillation is  allowed  to  proceed  without  ebullition  until 


Fio.  5. 
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Fm.  4. 


Fig.  6. 


and  fitted  ti»hl1y  into  the  mouth  of  the  flask  used  as  a 
receiver.  The  first  portions  of  water  which  distil  over  are 
always  to  be  rejected,  and  the  distillation  is  stopped  when 
about  three-fourths  of  the  contents  of  the  retort  have  come 
over.  The  product  of  this  distillation  is  then  mixed  with 
freshly  precipitated  oxide  of  silver,  and  allowed  to  stand, 
with  frequent  agitation,  until  a  few  drops  of  the  decanted 
clear  solution  exhibit  an  alkaline  reaction.  The  water  is 
then  introduced  into  an  apparatus  shown  at  Fig.  3.  a,b,  c 
arc  three  globes  made  of  hard  German  glass,  a  and  c 
holding  about  half  a  pint  each,  b  holding  about  four 
ounces  ;  they  are  connected  by  tubes  as  shown,  the  tubes 
being  contracted  at  the  places  d,  e,  f.  The  water,  con- 
taining a  little  oxide  of  silver  dissolved  in  it,  is  introduced 
through  d  into  the  globe,  a,  until  a  is  nearly  full.  The 
contracted  part  at  d  is  then  sealed  up  before  the  blowpipe, 
the  end,£\  is  put  into  connection  with  the  Sprengel  pump 
from  which  the  U-tube  containing  sulphuric  acid  has 
previously  been  removed,  and  the  mercury  set  running. 
Heat  is  applied  to  the  globe,  a,  containing  the  water 
until  gentle  ebullition  (under  diminished  pressure)  sets  in, 
the  globes  b  and  c  being  kept  cold  with  ice.  This  is  con. 
tinued  until  no  more  air.  either  from  the  apparatus  or  from 

•  A  Paper  resd  before  th«  Roy.l  Society  Jun«  to,  1871. 


four-fifths  of  the  water  has  distilled  from  a  to  c .  The  tube 
is  then  sealed  at  the  contracted  part,  t,  and  the  globe  c 
(Fig.  5),  containing  what  I  believe  to  be  absolutely  pure 
water  in  vacuo,  may  be  set  aside  for  future  use.  It  will 
be  observed  that  the  water,  almost  chemically  pure  to 
begin  with,  has  in  this  manner  been  distilled  and  further 
purified  in  the  entire  absence  of  atmospheric  air.  When 
some  of  this  water  is  required  for  use,  the  glass  tube  is 
touched  at /  with  a  blowpipe-flame.  As  soon  as  the  glass 
softens,  the  atmospheric  pressure  forces  the  glass  in 
forming  a  fine  hole.  •  In  this  way  no  fragments  of  glass 
get  into  the  water,  as  might  be  the  case  if  the  end  of  the 
tube  were  broken  off  after  scratching  with  a  file  in  the 
usual  manner.  As  much  water  at  is  needed  is  driven  out 
by  warming  the  globe,  and  the  water  remaining  unused 
may  be  sealed  up  again. 

Water  purified  in  this  manner  was  employed  in  the  final 
crystallisations  of  all  the  salts  used  in  the  investigation, 
in  rinsing  out  the  apparatus,  and  generally  in  all  opera, 
tions  where  its  employment  was  likely  to  increase  the 
accuracy  of  the  result, 

NUrU  Acid, 

The  apparatus  In  which  the  nitric  tcld  wis  prepared  It 
repretented  in  the  accompanying  figure  (Fig.  0).  «,  0,  t , 
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Spectra  of  Boric  and  Phosphoric  Acid  Blowpipe  Beads. 
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are  glass  globes,  a  being  about  4  inches,  and  the  others 
about  2  inches  diameter;  they  are  connected  by  fusion 
with  glass  tubes  bent  as  represented  in  the  drawing,  and 
contracted  at  the  points  o,  t>,  q,  r,  s.  The  cylindrical 
tube  e  is  connected  by  means  of  a  flexible  joint,  iiii  (Fig.  8), 
to  the  Sprengel  pump :  this  joint  consists  of  several  pieces 
of  glass  tube  held  closely  together  by  means  of  india-rubber 
tubing ;  the  pieces  of  tubing  are  fastened  with  two  or  three 
turns  of  silk-covered  iron  wire.  A  little  glycerin  smeared  over 
a  joint  of  this  description  renders  it  quite  air  tight,  whilst 
the  apparatus  is  capable  of  considerable  movement.  A 
mixture  of  glacial  phosphoric  acid  and  nitrate  of  silver  in 
atomic  proportions,  and  coarsely  ground  together  in  an 
agate  mortar,  is  introduced  into  the  globe  a  until  half-full, 
the  cylinder  1  having  previously  been  filled  through  the 
opening  g  with  pieces  of  caustic  soda.  The  tubes /  and  g 
arc  now  sealed  up  at  the  contracted  portions,  and  the 
Sprengel  pump  is  connected  to  h.  Exhaustion  is  pro- 
ceeded with,  the  apparatus  being  gently  warmed  at  the 
same  time  until  moisture  is  no  longer  visible,  and  the 
mercury  is  as  high  as  the  vapours  present  will  allow  it  to 
rise.  The  bulb  6  is  then  immersed  in  a  freezing-mixture, 
and  heat  is  cautiously  applied  to  the  bulb  a.  The  nitrate 
of  silver  and  phosphoric  acid  soon  fuse  together  to  a  clear 
liquid,  and  vapours  of  nitric  acid  mixed  with  nitrous  acid 
are  copiously  evolved.  The  mixture  froths  considerably, 
and  care  must  be  taken  that  none  rises  so  high  as  to  pass 
into  the  bulb  b.  In  this  and  the  other  bulbs  nearly  all 
the  vapours  condense,  the  small  quantity  that  escapes 
being  caught  by  the  caustic  soda  in  *.  If,  through  spirting 
or  inadvertence,  some  of  the  solid  matXer  is  carried  over 
from  a  into  6,  the  contents  of  b  are  easily  decanted  back 
into  a  by  tilting  the  apparatus  into  such  a  position  that 
the  line  k  I  would  become  horizontal :  owing  to  the  curva- 
tures of  the  connecting-tubes,  no  liquid  which  might  be  in 
the  bulbs  c  or  d,  and  none  of  the  pieces,  of  caustic  soda 
in  e,  can  get  out  of  their  place.  When  the  reaction 
between  the  phosphoric  acid  and  nitrate  of  silver  has  been 
pushed  as  far  as  convenient  (too  strong  a  heat  must  not 
be  applied,  or  the  nitric  acid  is  in  part  decomposed  as  it 
is  liberated),  the  tube  connecting  a  and  b  is  sealed  in  a 
spirit-lamp,  and  the  globe  a  drawn  off.  The  bulb  c  is  now 
thoroughly  washed  out  with  nitric  acid  by  distilling  a  little 
over  from  b,  letting  it  condense  in  c,  and  then  pouring  it 
back  by  inclining  the  apparatus  so  that  the  vertical  line  m  n 


I  mercury-pump  working  slowly  all  the  time,  the  connecting- 
tube  is  sealed  before  the  blowpipe  at  r,  and  c  is  drawn  off. 
The  flame  being  then  applied  at  the  contracted  part  s,  the 
bulb  d,  containing  the  pure  nitric  acid,  and  having  the 
appearance  shown  at  Fig.  7,  is  removed.  The  acid  may 
be  kept  unchanged  for  any  length  of  time,  provided  it  be 
not  exposed  to  the  light.  When  required  for  use,  the  end 
of  one  of  the  tubes  is  perforated  with  a  blowpipe-flame,  as 
described  under  the  heading  "  Water."  By  heating  the 
bulb,  any  desired  quantity  of  acid  is  driven  out,  when  the 
remainder  can  again  be  sealed  up. 

(To  be  continued). 
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would  become  horizontal.  The  bulbs  b  and  d  are  now 
warmed  in  water-baths,  whilst  the  bulb  e  is  immersed  in  a 
freezing-mixture.  Distillation  rapidly  proceeds  without 
ebullition,  the  acid  almost  entirely  condensing  into  c. 
When  about  four-fifths  of  the  contents  of  b  are  distilled 
into  c,  the  tube  is  sealed  up  at  q  before  the  blowpipe,  and 
the  bulb  b  drawn  off. 

The  next  operation  is  to  clear  the  acid  in  c  and  the  rest 
of  the  apparatus  from  nitrous  vapours.  For  this  purpose 
the  mercury  of  the  Sprengel  pump  is  set  gently  in  motion, 
and  the  apparatus  is  very  moderately  heated  from  time  to 
time  until  the  vacuum  is  as  perfeel  as  the  tension  of  nitric 
acid  vapour  will  admit.*  When  this  is  effected,  the  bulb  c 
is  gently  warmed  in  a  water-bath,  whilst  d  is  immersed  in 
a  freezing-mixture.  The  temperature  of  r  is  so  adjusted 
{hat  distillation  proceeds  slowly  without  ebullition. 
When  four-fifths  of  the  contents  of  c  have  come  over,  the 

~»Tl  acid  vapours  pabs  into  the  tubes  of  the  Srrcngcl  pumplhey  do 
□o  harm,  being  carried  down  at  once.  The  tmall  quantity  which  con- 
denses in  the  tubes  may  be  afterwards  removed  by  pn»sinc  some 
distilled  water  through  the  pump,  and  then  drying  with  warm  air.  or  by 
passing  oil  of  vitrio/  through  the  pump. 


ON  THE  ESTIMATION  OF  THE  ACETIC  ACID 
IN   ACETATE  OF  LEAD. 
By  HENRY  SEWARD,  F.C.S. 

A  sample  of  the  acetate  of  lead  is  dissolved  in  distilled 
water,  litmus  solution  added,  and  a  moderate  excess  of 
standard  carbonate  of  soda  solution  measured  in.  The 
whole  is  then  filtered,  and  the  precipitate  washed  till  the 
washings  no  longer  affect  litmus-paper,  the  washings  being 
collected  separately,  and  evaporated  before  adding  to  the 
filtrate.  The  filtrate  is  coloured  with  a  few  drops  more 
litmus  solution,  if  necessary,  and  exactly  neutralised  with 
standard  solution  of  oxalic  acid. 

Equal  quantities  of  the  standard  solutions  neutralise 
each  other ;  therefore  if  in  an  estimation  10  c.c.  of  car- 
bonate of  soda  solution  has  been  added,  and  8  c.c.  of 
oxalic  acid  solution  is  required,  the  difference,  2  c.c.  of 
carbonate  of  soda  solution,  is  the  quantity  neutralised  by 
the  acetic  acid. 


ON  THE  SPECTRA  OF  BORIC  AND  PHOSPHORIC 
ACID  BLOWPIPE  BEADS. 
Bv  CHARLES  HORNER. 

Mr.  II.  C.  Sorbv  has  shown  that  many  substances  can  be 
detected  in  blowpipe  beads  by  means  of  their  spectra,  and 
inhisexcellent  paper*  describes  several  ingenious  methods, 
including  tests,  whereby  uranium  may  be  recognised  in 
quantities  or  Twi01,th,  or  »»i,,oth  Br*'n-  In  a  valuable 
communicationf  Major  Ross  proposes  the  employment  of 
phosphoric  and  boric  acids  as  better  reagents  than  micro- 
cosmic  salt  or  borax  in  some  deparments  of  mincralogical 
analysis ;  and  I  have  been  recently  engaged  in  a  series  of 
experiments,  using  these  acids  with  a  certain  modifica- 
tion, and  submitting  the  coloured  beads  to  the  test  of 
spectrum  analysis. 

I  have  now  the  honour  of  laying  before  the  British 
Association  an  account  of  the  results. 

In  these  experiments  I  employed  the  flame  of  a  large 
composite  candle  as  a  source  of  heat ;  and  the  apparatus 
used  was  the  same  in  all  respects  as  that  described  by  me 
in  a  late  paper.* 

With  reference  to  the  various  fractional  quantities 
named  in  this  communication,  I  must  premise  that  each 
oxide  had  been  carefully  weighed  to  150th  grain,  and  the 
smaller  portions  obtained  by  repeated  divisions.  But 
although  great  care  was  exercised  in  these  operations, 
yet  the  numbers  must  only  be  regarded  as  approximate. 

Referring,  then,  to  the  diagrams ;  No.  1  represents  the 
spectrum  of  a  green  bead  containing  about  r- tooth  grain 
of  uranium  oxide  dissolved  in  phosphoric  acid,  and  the 
spectrum  closely  corresponds  with  that  of  a  concentrated 
acid  solution  of  uranous  phosphate,  the  differences  being 
a  slight  expansion  of  the  several  lines,  but  1  in  the  solution 

*  I'roc,  Roy:  Sot.,  vol.  xviii.,  p.  197.  "On  some  Kcrrui  table  SpcClia 
of  Compounds  of  £irconia,  and  the  Oxides  of  Uranium." 

♦  IbiJ.,  vol  xx.,  p.  449.   "On  Pyrology." 

t  Chemical  News,  vol.  xxvii.,  p.  241.  "On  the  SpeAra  of  some 
Cobalt  Compounds  io  Blowpipe  Chemistry." 
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giving  a  single  band  instead  of  bcinj  double  as  in  the 
spectrum  of  the  bead.  This  spectrum  varit-s  with  the 
amount  of  oxide  present ;  for  with  1 -200th  grain  the  faint 
band  in  the  yellow,  t,  is  absent  ;  and  1  Sooth  in  an  almost 
colourless  bead  will  give  a,  y,  and  the  double  bands,  i,  very 
faintly,  whilst  i-i6ooth  grain  gives  n  as  a  mere  line.  This 
well-marked  spectrum  will  allow  of  uranium  being  easily 
detected  in  the  prrsence  of  many  oxides,  such  as  iron, 
nickel,  vanadium,  and  copper,  w  hich  furnish  beads  having 
orange,  yellow,  and  green  tints  respectively,  but  without 
giving  -ny  absorption-bands.  No.  2  is  the  spectrum  of  a 
phosphate  of  chromium  bead,  and  by  means  ol  the  fairly 
well-marked  absorption-lines  in  the  red  1200th  grain  can 
be  determined. 

I  may  here  remark  that  the  slit  of  the  spectroscope 
should  be  nearly  closed,  and  strong  lamp-light  employed 
to  sec  these  lines,  or,  indeed,  all  the  spectra  lying  near 
the  red  en  I. 

The  spectrum  of  a  didymium  phosphate  bead  is  shown 
in  No.  3,  which  exhibits  the  complement  of  lines  due 
to  i-iooth  grain;  but  with  1  200th  the  line  3  is  absent, 
and  even  1400th  grain  may  be  detected,  but  then  the 
principal  lines  near  the  sodium  line  are  only  faintly 
recognised. 

The  only  other  compounds  which  I  will  now  mention 
with  phosphoric  acid  are  tungsten  and  molybdenum 
oxides. 

i-20oth  grain  of  tungsten  oxide  communicates  to  a 
phosphoric  acid  bead  a  splendid  deep  blue  tint  resembling 
cobalt  dissolved  in  borax,  especially  when  a  trace  of  soda 
is  added,  and  gives  an  obscure  band  drawn  in  No.  4. 
With  molybdenum  oxide  the  bead  while  hot  is  a  pale 
green  colour,  the  spectrum  merely  cutting  off  part  of  the 
red  and  blue,  but  when  cooling  turns  a  beautiful  reddish- 
violet,  and  exhibits  the  broad  absorption  in  the  green  ray 
shown  in  No.  7.  I  have  found  1200th  grain  should  be 
dissolved  to  afford  a  good  result ;  and  the  absorption 
occurring  in  the  green  enables  us  readily  to  discern  any 
bands  in  the  red  or  yellow  rays,  due  to  uranium,  cobalt, 
didymium,  or  chromium  which  might  happen  to  be  present 
in  any  molybdate.  In  all  the  foregoing  experiments  the 
beads  were  exposed  to  the  action  of  the  reducing  flame, 
and  phosphoric  acid  continually  added  until  they  became 
clear. 

When  experimenting  with  boric  acid  I  adopted  the  plan 
of  fusing  the  substance  along  with  the  acid  simultaneously, 
and  in  this  way  obtained  some  interesting  results.  The 
following  proved  to  be  the  best  method  : — A  small  quantity 
of  boric  acid  is  taken  upon  the  moistened  loop  of  platinum 
wire,  slightly  heated  that  it  may  adhere,  then  the  merest 
trace  of  the  substance  added,  and  the  whole  submitted  to 
the  apex  of  the  outer  flame  until  the  bead  is  as  free  as 
possible  from  air  globules.  No  more  acid  should  be  used 
than  will  just  fill  the  loop,  that  the  resultant  bead  may  be 
no  thicker  than  the  wire. 

I  have  found  this  to  be  an  excellent  test  for  nickel, 
which  yields  a  bead  giving  out  reddish-purple  streaks  with 
an  exceedingly  minute  quantity  of  the  oxide.  Moat 
remarkable  are  the  results  which  I  obtained  with  the 
oxides  of  tungsten,  molybdenum,  and  cadmium  when 
treated  in  the  way  just  described;  for  so  delicate  is  the 
spectrum  method,  that  at  least  1  10,000th  grain  of  the  two 
former  oxides  may  be  detected  by  means  of  the  eminently 
characteristic  absorption-bands. 

If  a  bead  of  the  acid  is  formed,  and  fused  until  it  ceases 
to  impart  any  green  colouration  to  the  flame,  a  little 
tungsten  oxide  then  added,  and  again  subjected  to  the 
action  of  the  outer  flame,  on  observing  the  cold  bead  with 
a  lens  it  will  be  noticed  bluish  streaks  surround  the  dark 
specks  of  undissolved  oxide,  and  these,  when  examined  by 
a  microspectroscope,  are  found  merely  to  cut  off  a  small 
portion  of  the  red. 

When,  however,  a  trace  of  tungsten  is  treated  in 
my  manner  we  obtain  a  bead  giving  a  burnt-umber 
coloured  precipitate,  which  shows  a  well-marked  absorp- 
tion-band with  a  general  absorption  extending  over  the 


blue  to  about  the  centre  of  the  green,  as  depi&ed  in  No.  5. 
It  appears  this  reaction  is  attributable  to  the  sulphuric 
acid  invariably  present  in  ordinary  pure  boric  acid,  and 
that  certainly  one,  if  not  two,  sulphides  arc  formed  during 
fusion,  the  general  absorption  due  to  a  brown  sulphide, 
and  the  single  band  to  a  green  or  blue  sulphide ;  for  by 
adding  sulphur  to  the  well-fused  bead  nam-  1  in  the  last 
paragraph,  1  succeeded  in  developing  this  spectrum. 
The  bead  should  be  wetted  with  distilled  water,  dipped 
into  finely  powdered  sulphur,  and  held  at  the  point  of  the 
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outer  flame.  Most  of  the  sulphur  burns  away,  but  the 
black  residue  remaining  it  often  sufficient  to  give  the  re- 
action ;  if  not,  a  second  or  third  application  never  fails  to 
be  successful.  When  a  little  sodium  carbonate  is  care- 
fully added  to  the  bead  a  second  band  is  developed;  and 
if  the  amount  of  tungsten  and  soda  be  comparatively  large, 
and  then  submitted  to  the  action  of  the  inner  flame,  the 
colour  while  hot  is  a  clear  orange-brown,  which  on  cooling 
turns  an  olive-green.  Often,  however,  the  constituents 
may  be  in  a  proportion  which  gives  an  almost  colourless 
bead  in  the  inner  flame,  but  then  the  above  colour 
reactions  are  easily  produced  by  gently  re-heating  the 
bead.  It  must  be  borne  in  mind  that  much  soda  materially 
affects  the  delicacy  of  the  test. 
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The  deportment  of  a  molybdenum  oxide  with  botic  acid 
affords  the  striking  spectrum,  No.  8,  consisting  of  two 
well-marked  bands  and  a  general  absorption — indicating, 
in  my  opinion,  two  separate  compounds.  The  addition 
of  soda  produces  the  same  colour  reactions  as  the  tungsten 
compound,  and  similarly  interfering  with  the  test.  In 
the  spectrum  the  bands  are  altered,  ft  becoming  darker,  and 
a  considerably  diminished  in  intensity,  besides  both  bands 
being  slightly  raised  towards  the  sodium  line.  An 
interesting  phenomenon  may  be  observed  by  examining 
the  boric  acid  beads  as  they  gradually  cool  with  a  small 
hand  spectroscope.  If  the  hot  beads  arc  held  a  short 
distance  from  a  bright  flame,  and  at  the  same  time  the 
instrument  adjusted  for  the  spectra  to  appear  in  the  field 
of  view,  as  the  temperature  falls  the  absorption-bands 
will  be  seen  to  emerge  from  the  extreme  red  end  of  the 
spectrum,  faintly  at  first,  but  increasing  in  intensity  as 
they  approach  thtir  normal  position.  The  same  pheno- 
menon may  be  witnessed  over  and  over  again  by  carefully 
warming  the  beads. 

Having  discovered  the  tests  for  tungsten  and  molybdenum 
depended  on  the  presence  of  sulphur,  it  occurred  to  me 
that  if  any  salt  of  cadmium  were  treated  in  like  manner 
I  should  most  probably  obtain  a  bead  yielding  a  pre- 
cipitate of  the  yellow  sulphide.  Such  I  found  to  be  the 
case,  and  it  is  at  once  the  most  efficient  blowpipe  test 
for  this  substance.  A  moderate  heat  is  applied  until  a 
finely-divided  precipitate  diffuses  itself  throughout  the 
bead,  which  is  a  deep  brick-red  hot,  by  transmitted  light, 
and  when  cold,  a  bright  canary-yellow  by  reflected  light. 
If  the  bead  is  exposed  to  a  prolonged  high  temperature 
the  reaction  is  destroyed,  since  the  salt  dissolves,  but  may 
be  reproduced  by  the  addition  of  sulphur. 

No.  9  diagram  is  the  spectrum  of  the  cadmium  compound 
showing  a  narrow  band  between  b  and  F,  with  some 
shading  in  the  blue. 

It  will  therefore  be  seen  that  in  phosphoric  acid  beads 
we  may  readily  distinguish  even  three  or  four  substances 
in  one  bead  by  means  of  their  spectra,  a  fact  of  special 
importance  when  examining  complex  minerals  ;  also  by 
the  absence  of  certain  bands,  and  variable  intensity  of 
others,  we  may  form  a  fair  judgment  as  to  their  relative 
quantities,  and  that  most  delicate  reactions  may  be  pro- 
duced with  boric  acid  by  proceeding  according  to  the 
methods  adopted  in  this  paper. 

Finally  I  may  remark  that  I  have  applied  these  tests  to 
many  minerals,  including  some  molybdates  and  lungstates, 
with  such  satisfactory  results  as  to  conclusively  show  the 
desirability  of  more  frequently  employing  the  spectroscope 
in  this  branch  of  chemical  analysis. 

My  thanks  are  due  to  Mr.  G.  M.  Whipple,  B.Sc,  for 
his  kind  assistance  in  some  laboratory  operations  during 
the  period  of  my  experiments. 


EXHIBITION  OF  APPLIANCES  FOR  THE 
PRODUCTION  AND  ECONOMICAL  USE  OF  FUEL, 

JN  CONNECTION  WITH  THE 

SOCIETY  FOR  THE  PROMOTION  OF  SCIENTIFIC 
INDUSTRY,  MANCHESTER. 

Thk  chief  object  has  been  to  concentrate  the  attention 
both  of  producers  and  consumers  of  fuel  upon  the  great 
question  of  economy,  ar?d  through  the  medium  of  the 
Society  to  bring  together  those  who  are  concerned  in  the 
speedy  solution  of  tlx  problem.  Some  of  the  most  im- 
portant urn!  practical  appliances  known  to  many  who  may 
visit  the  Exhibition  will  not  be  seen  there,  owing  to  the 
difficulties  and  disadvantages  attendant  upon  the  first 
efforts  of  a  joung  Society  scarcely  known  to  tlx  public. 

The  following  was  the  original  classification  to  which 
the  council  asked  the  attention  of  the  exhibitors.  No 
exhibitors  have  been  named  in  classes  6  and  7 ;  and  3  and 
4  it  has  been  found  convenient  to  amalgamate. 


(1)  .  Appliances  which  may  be  adapted  to  existing  steam 

furnaces,  &c,  whereby  an  improved  combustion  of 
the  fuel  is  secured,  and  a  direct  diminution  in  the 
quantity  required  is  elfected. 

(2)  .  Appliances  which  may  be  adapted  to  existing  steam 

boilers,  &c,  whereby  the  waste  heat  of  the  flue  gases 
or  of  exhaust  steam  is  utilised. 

(3)  .  Appliances  which  may  be  adapted  to  existing  steam 

boilers,  pipes,  and  engines,  whereby  loss  of  heat  from 
radiation  and  conduction  is  prevented. 

(4)  .  Appliances  which  may  be  adapted  to  existing  steam 

boilers  and  engines,  enabling  them  with  safety  t<> 
realise  the  great  economy  resulting  from  the  use  of 
high  pressure  steam  or  superheated  steam. 

(5)  .  New  or  improved  furnaces  (using  solid,  liquid,  or 

gaseous  fuel),  boilers,  and  engines  of  all  descriptions, 
specially  adapted  for  the  saving  of  fuel. 

(6)  .  Apparatus  which,  by  producing  a  cheap  and  abundant 

gaseous  fuel,  will  supersede  the  costly  carriage  of 
coal,  obviate  the  present  enormous  waste  attending 
its  use  in  the  solid  form,  and  condense  and  save  the 
valuable  sulphur,  ammonia,  and  other  by-products  of 
the  distillation  now  injuriously  affecting  iion  and 
other  smelting  processes,  and  in  a  vast  number  of 
operations  discharged  as  poisons  into  the  air. 

(7)  .  Apparatus  or  engines  for  obtaining  power  advan- 

tageously from  heat  through  any  other  medium  than 
steam. 

(8)  .  Natural  and  artificial  fuels  of  all  kinds. 

(9)  .  Coal  tutting  machines.    Peat  manufacturing  ma- 

chines. 

(10)  .  Domestic  and  other  lirts,  stove?,  ranges,  and  appa- 
ratus of  all  kinds  (using  coal,  gas,  or  other  fuel)  for 
cooking,  and  for  warming  rooms  and  buildings. 

(n).  Mechanical  or  other  arrangements  for  securing  the 
delivery  of  proved  weights  of  fuel  to  the  domestic 
consumer. 

Entering  at  the  south  door  is  seen  a  wooden  model  of 
Davey's  Patent  Differential  Expansive  Pumping  Engine, 
2oo-horsc  power,  for  the  New  Hartley  coal-pit ;  the  engine 
is  intended  to  lift  1500  gallons  of  water  per  minute 
420  feet  high.  This  is  exhibited  by  Hathorn,  Davis,  and 
Co.,  of  Leeds. 

On  the  right-hand  side  of  the  building  the  first  object 
which  engages  our  attention  is  Erskinc's  Patent  Econo- 
mises This  consists  of  10  horse-shoe  pipes  about  4  inches 
in  diameter,  and  all  connected ;  these  are  placed  in  the 
flue  communicating  with  the  chimney.  The  waste  heat 
from  the  boiler  fire  encircles  these  pipes,  and  causes  the 
water  which  flows  through  them  to  enter  the  boiler  at  a 
temperature  of  280°  F. ;  and  as  these  pipes  are  liable  to 
become  covered  with  soot  and  dust,  instead  of  having  a 
scraper,  as  in  many  instances  is  dorx,  a  pipe  about 
2  inches  in  diameter  passes  through  the  entire  length  of 
the  horse-shoes,  which  is  perforated  with  holes  about 
6  inches  apart.  The  pipes  are  allowed  to  get  hot,  and 
the  steam  is  now  blown  on  to  them,  which,  according  to 
the  inventor's  statement,  effectually  cleanses  them.  The 
advantages  which  Mr.  Erskine  claims  arc,  that  from  the 
peculiar  form  of  his  cconomiser,  it  causes  r.o  diminution 
or  obstruction  to  tlx  draught  in  tlx  flue.  It  maintains  a 
thorough  circulation  of  the  water  through  all  tlx  tubes, 
thus  preventing  the  accumulation  of  scale  ;  it  is  easy  of 
access  to  every  part,  so  that  if  one  of  the  pipes  is  injured 
it  can  easily  be  replaced. 

Andrew  Bell  shows  a  fine  set  of  Spiral  economise™  ; 
they  have  the  exact  shape  of  three  condensing  worms  put 
together.  Each  worm  consists  of  70  feet  of  pipe,  and  a 
three-coil  machine  is  sufficient  for  a  40-horse  boiler. 
Mr.  Bell  has  shown  great  ingenuity  in  the  casting  of 
these  iron  worms;  it  would  not  be  an  easy  undertaking 
to  cast  the  worms  in  one  piece,  in  fact  practically  im- 
passible. The  spirals  are  cast  in  half  circles,  having  a 
spigot  and  facit  joint.  The  joints  fit  so  well  into  each 
other,  that  tlx  circle  can  be  formed  and  lifted  without 
tlx  joints  patting;  moulding  boxes  are  put  round  these 
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joints,  and  hot  metal  run  upon  them,  go  that  it  forms  a 
perfect  spiral  when  they  are  all  connected.  This  arrange- 
ment does  away  with  all  flange  joints,  so  that  no  leaking 
can  possibly  occur,  and  also  secures  a  perfectly  smooth 
surface  for  the  action  of  the  scraper,  which  revolves, 
ascending  and  descending  according  to  the  spiral  form  of 
the  coil.  It  is  said  that  a  saving  of  at  least  one  day's 
consumption  of  furl  per  week  is  effected.  The  water 
having  a  continuous  circulation,  a!!  sediment  is  held  in 
solution  and  passes  through  the  coils,  thereby  avoiding 
deposit.  Each  coil  is  tested  to  a  pressure  of  300  lbs.  per 
square  inch  before  leaving  the  works.  Economises  of 
various  forms  make  a  great  show,  and  it  is  difficult  to 
say  which  is  the  best. 

Twibill,  of  Manchester,  exhibit  a  fine  perpendicular 
cconomiser,  which  consists  of  a  collection  of  tubes  set 
vertically  in  the  flue.  These  tubes  are  tested  to  a  pressure 
of  500  lbs.  to  the  square  inch.  Some  experiments  were 
performed  some  time  since  after  the  heater  had  been  in 
use  for  some  time.  The  first  test  was  taken  at  six  o'clock 
on  Monday  morning  ;  the  temperature  of  the  water  in  the 
pipes  was  1403  F.  At  four  o'clock  on  the  same  day  it  bad 
risen  to  284"  F.,  on  Friday  morning  at  six  o'clock  the 
ternperatuic  was  250*  F.,  and  at  four  o'clock  the  same  day 
it  had  risen  to  3:0"  F. ;  and  the  average  temperature  of 
the  water  throughout  the  week  was  273°  F.  An  experi- 
ment was  performed  at  Messrs.  Romaine  and  Calender's 
mill,  and  the  average  temperature  of  the  water  was  295°  F. 
The  scrapers  are  peculiar  to  Twibiii's  machine  ;  they 
meet  roond  the  tubes  and  have  chisel  edges,  which,  by  a 
special  arrangement,  press  against  the  tube,  and  actually 
cut  off  the  soot  and  tarry  matter  which  accumulates  upon 
the  pipes. 

Green,  of  Wakefield,  exhibit  the  finest  vertical 
economises  the  joints  of  their  economiscr  are  all  turned 
and  bored  socket-joints,  "  metal  and  metal "  forced 
together  by  powerfjl  machinery  expressly  adapted  for  the 
purpose.  Their  economises  arc  in  operation  to  65.000 
boilers,  representing  2.500,000  horse-power.  There  is  one 
serious  objection  to  these  vertical  economisers ;  that  is, 
if  a  pipe  in  the  centre  burst  it  is  not  easy  to  get  at  it,  and 
to  replace  it  often  involves  a  loss  of  several  days, 
whereas  in  Erskine  and  Bell's,  if  one  of  the  spirals  get 
injured  it  is  easily  replaced  without  long  stoppage  of  the 
works. 

Nteld's  improved  fuel  econo/niser  is  on  the  same  prin- 
ciple as  Andrew  Bell's.  This  'economiscr  is  arranged  in 
sections,  each  section  consisting  of  a  number  of  cast-iron 
ring-shaped  pipes,  through  which  the  water  is  caused  to 
circulate.  The  inlet  and  outlet  passages  of  each  ring  are 
close  together  ;  and  as  this  is  the  sole  joint,  and  the  only 
fixed  point  in  the  ring,  it  is  quite  impossible  that  the 
expansion  and  contraction  of  the  ring  can  affect  the  joint 
in  any  way ;  this  is  a  very  important  advantage,  and  is 
peculiar  to  this  economises 

Robert  and  Joseph  Ellis,  of  Liverpool,  show  some 
ingenious  fire-bars,  in  which  the  water,  before  it  enters 
the  boiler,  is  made  to  traverse  these  bars,  and  is  raised  to 
a  temperature  of  300s  F.  There  are  many  other  appliances 
for  heating  the  water  hefore  entering  the  boiler;  there  is 
the  Paxman  Water-Heater,  in  which  waste  steam  from 
the  engine  is  condensed,  and  so  made  to  heat  another 
supply  of  water,  and  the  water  is  pumped  into  the  boiler 
at  a  temperature  of  2on\ 

Goodbrand  and  Holland  show  a  coal-cutting  machine. 
It  is  a  27  inch  self-acting  rii;ht  or  left  hand  coal  cutter, 
constructed  specially  for  the  Wharncliffr  Silkslonc  Coal 
Company  to  undercut  their  medium  hard  coal  at  bottom 
of  seam. 

Messrs.  Omninnricy  and  Tatham  also  have  Winstanlty's 
CO:«l-cut!irig  mach-ne.  This  machire  is  designed  for 
holing  in  mines  which  are  woikt-d  on  the  *.dn  work  or 
long  wall  system.  It  is  driven  by  compressed  air.  the 
pressure  required  being  from  20  to  30  lbs.  per  square  inch, 
according  to  the  nature  of  the  coal  to  be  cut.  The  height 
of  the  maebxe  if  22  ii.ii.ts,  and  the  g»«ge  of  the  wheels 


can  be  made  to  suit  any  ordinary  colliery  tramway.  The 
cutter  holes  its  own  way  into  the  coal,  cutting  from 
nothing  up  to  3  feet  or  more  in  depth,  the  thickness  of  the 
groove  being  3  inches.  The  small  coal  made  by  holing 
represents  only  from  25  to  35  per  cent  of  the  quantity  of 
small  coal  produced  by  hand  holing.  The  average  rate 
of  holing  in  hard  coal,  with  a  pressure  of  30  lbs.  per  square 
inch,  is  25  yards  per  hour,  including  stoppages,  and  this 
may  be  considered  to  equal  the  work  which  would  be 
done  by  at  least  thirty  men  in  the  same  time. 

Messrs.  Hanworth  and  Horsfall  exhibit  a  self-feeding 
smoke-burner  and  fuel-economising  furnace.  The  draw- 
back to  it  is  the  complicated  arrangement  for  effecting  the 
object.  The  bars  are  moved  by  egg-shaped  wheel',  which 
gives  them  a  forward  and  backward  motion,  and  the  coal 
is  allowed  to  fall  upon  them  by  means  of  a  slophg  plane. 
(To  ba  contioued.) 


PROCEEDINGS  OF  SOCIETIES. 

GLASGOW    PHILOSOPHICAL  SOCIETY. 
(Chemical  Section). 
Ordinary  Meeting,  December  22m/,  1S73. 

Mr.  Edwakd  C.  C.  Stanford.  F.C.S.,  President,  in  the 
Chair. 


A  paper,  -'On  Coloured  Tapirs,"  by  Mr.  Jamks 
McFarlane,  Assistant  to  the  Professor  of  Chemistry, 
St.  Andrews,  was  read.  The  ai:sl  •  r  detailed  a  series  of 
experiments  which  he  had  prosecuted  for  the  purpose  of 
determining  the  nature  of  the  colouring  matter  in  the 
green  and  red  wax  tapers.  He  distinctly  ascertained  that 
the  former  owed  their  colour  to  the  presence  of  Schcele'n 
grtcn  (arsetiite  of  copper).  Their  average  weight  was 
1  grms.,  and  the  average  time  occupied  in  burning  was 
srventecn  minutes.  Guided  by  the  colour  and  by  the 
alliaceous  odour  evolved  during  combustion,  he  had  no 
difficulty  in  pronouncing  that  arsenic  was  present  ;  its 
presence  was  experimentally  determined,  and  its  quantity 
estimated  to  be  060  per  cent  of  the  taper,  equal  to 
0  35  grm.,  or  5  43  grs.  of  arsenious  acid— quite  enough  to 
poison  two  people  if  taken  directly  in  the  solid  fotm.  The 
red  tapers  weighed,  on  an  average,  about  8  94  grm?..  and 
bur.ied  seventeen  minutes,  leaving  3  milligrms.  of  ash 
totally  devoid  of  metallic  appearance.  Mercury,  existing 
as  vermillion,  was  found  by  Reinsch's  process,  and  its 
quantity  was  afterwards  carefully  determined.  The 
amount  of  mercuric  sulphide  ultimately  collected,  washed, 
and  dried,  was  166  per  cent.  In  one  series  of  experi- 
ments, the  following  results  were  arrived  at— white, 
yellow,  blue,  red,  and  green  tapers  being  experimented 
upon  : — 

White. — Perfectly  harmless  ;  little  ash. 

Yellow. — Harmless  ;  coloured  with  chromate  of  lead.; 

ash,  metallic. 
Uliie. —  Harmless;  coloured  with  ultramarine. 
Red. — Highly  poisonous,  containing  1*93  per  cent  of 

vermillion  ;  the  tapers  very  highly  coloured  ;  slight 

ash. 

Green.— Poisonous ;  cr.lour  due  to  arsenic  ;  metall  c 
ash;  quantity  of  arsenic  not  determined,  but 
probably  about  t  per  cunt. 

These  tapers  burned,  on  ?n  average,  twelve  minutes, 
and  in  number  and  quality  wete  much  superior  to  the  fir>t, 
wh;ch  were  of  the  spiral  character.  The  table  is  a 
summary  of  the  results  of  the  examination  of  the  spiral 
tapers  (sec  next  column). 

The  author  aftriward*  proceeded  to  consider  the  efirC~:s 
arising,  or  which  might  arise,  from  the  use  of  colour  t\  u  i  x 
tapers,  and  the  inhalation  of  the  vapours  tcsuluiij;  fium 
their  combustion. 
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Ked.  Green. 

Time  occupied  in  burning  . .    . .  iz  mins.  17  mins. 

Weight   0  93  grms.  2  grms. 

Percentage  of  wax    72  90  7 1*30 

Percentage  of  wick    25'44  26  89 

Weight  of  wax,  per  taper  . .    . .  24*1*5  '-'Si 

Weight  of  wick,  per  taper  . .    . .  8-67  8,.io, 

Percentage  of  arscnious  acid    ..  —  r8i 

Percentage  of  vermillion    ..    ..  166  to  1*93  — 

"On  Arsenical  Papers."  As  being  closely  allied  with 
the  subject  of  the  coloured  tapers,  the  same  author  sub- 
mitted a  communication  on  arsenical  papers,  in  the  course 
of  which  he  reviewed  the  theories  and  cases  for  and  against 
the  alleged  unhealthiness  of  rooms  papered  with  hangings 
having  Scheele's  green  as  one  of  their  colouring  matters. 
He  mentioned  several  cases  of  severe  illness,  and  even  of 
death,  distinctly  traceable  to  the  inhalation  of  the  green 
arsenical  compound  used  in  the  preparation  of  the  cheaper 
kinds  of  paper-hangings. 

An  interesting  discussion  followed;  one  of  the  speakers 
was  Mr.  Patterson,  public  analyst,  Greenock,  who  stated 
that  he  had  found  green  papers  in  the  shop-windows  of 
that  town  having  an  extraordinary  amount  of  Scheele's 
green,  and  that  he  had  also  found  it  in  large  quantity  in 
the  coloured  air-balloons  which  arc  sold  to  children  in 
the  streets. 

"  Anemometers  for  Flue-Testing."  Mr.  James  Macteak, 
St.  Rollox  Chemical  Works,  Glasgow,  submitted  a  short 
paper  on  this  subject,  and  illustrat.d  it  by  exhibiting  and 
describing  a  number  of  instruments  used  in  determining 
the  rate  of  speed  of  gases  in  flues  and  chimneys,  more 
especially  those  devised  by  Mr.  Thomas  Hoey,  engineer, 
Glasgow ;  Mr.  Swan,  Newcastle-on-Tyne ;  and  Mr. 
Fletcher,  Inspector  under  the  Alkali  Aft  for  the  Western 
District  of  England.  Me  also  exhibited  and  described 
another  interesting  piece  of  apparatus  devised  by  Mr. 
Fletcher.  Its  use  is  to  obtain  average  samples  of  the  gases 
in  a  flue  or  chimney.  The  arrangement  consists  of  a  fine 
aspirator,  which  is  worked  by  the  rush  of  air  into  the  flue, 
which  in  its  turn  works  a  train  of  wheels,  and  puts  in 
motion  a  small  bellows,  the  action  of  which  is  to  pump 
out  slowly  a  portion  of  the  gases,  and  draw  them  through 
the  test-solutions.  Its.  use  is  chiefly  for  testing  hydro- 
chloric acid  gas  in  flues  and  chimneys,  the  quantity 
pumped  out  being  registered  by  an  index,  and  the  amount 
pumped  out  in  a  given  time  being  thus  easily  found. 
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An  Easy  Introduction  to  Chemistry.  Edited  by  the  Rev. 
Arthur  Rico,  M.A.  London,  Oxford,  and  Cambridge : 
Rivingtons. 

This  work,  based,  as  the  Editor  tells  us  in  his  preface, 
upon  a  "  First  Bi  ok  of  Chemistry  "  published  in  America 
by  a  Dr.  Worthington  Hooker,  has  a  very  distinctive 
character.  Less  foimally  and  avowedly  systematic  than 
many  introductory  works,  it  shows  a  curious  felicity  in 
illustrating  chemical  truths  by  means  of  familiar  facts  and 
well-known  incidents.  Still  a  few  errors  have  escaped 
the  notice  of  the  Editor,  and  may  mislead  his  readers. 
Thus  we  find  the  statement  that  "it  (potassium)  is  com- 
monly kept  in  wood-naphtha,  a  liquid  which  happens  to 
have  no  oxygen  in  it.  The  naphtha  sold  in  oil-shops  and 
used  int  amps  is  made  from  coals ;  there  is  oxygen  in  this, 
and  therefore  potassium  cannot  be  preserved  in  such 
naphtha.  With  wood-naphtha  as  a  covering  to  keep  out 
its  great  friend  oxygen,  potassium  can  be  preserved  pure." 
We  cannot  for  a  moment  suppose  Mr.  Rigg  ignorant  of 
the  facts  that  wood-naphtha  in  its  purest  stale  contains 
50  per  cent  of  oxygen,  and  that  potassium  is  kept  in  native 
mineral  naphtha. 

Again  we  read  that  plants  get  from  the  ground  all  the 
nitrogen  they  need.   The  researches  of  some  of  the  most 


eminent  agricultural  chemists  have  led  them  to  the  con- 
clusion that  whilst  certain  plants,  s\ich  as  wheat,  derive 
all  or  most  of  their  nitrogen  from  the  soil,  and  require 
therefore  azotised  manures  ;  others  derive  the  bulk  of 
their  supply  from  the  air,  cither  in  the  form  of  ammonia, 
or,  according  to  Villc, 'of  free  nitrogen.  These  flaws  we 
consider  all  the  more  important  from  their  occurrence  in 
a  book  which  we  otherwise  admire,  and  we  hope  to  see 
them  removed  in  the  next  edition.  It  would  be  difficult 
to  name  a  woik  more  calculated  to  foster  a  taste  for  the 
Study  of  chemistry  in  the  minds  of  the  young. 

Elderhorst's  Manual  of  Qualitative  Hlotvf>if>*  Analysis  and 

Determinative  Mineralogy.     Edited  by  H.  B.  Nabon. 

Ph.D.,  and  C.  F.  Chandler,  Ph  D. ;  fourth  edition. 

Philadelphia  and  London  :  Zcll. 
It  is  fortunate  that  this  work  presents  nothing  calling  for 
seriouB  animadversion,  since  it  would  be  difficult  to  find 
the  responsible  person.  In  addition  to  the  names  men- 
tioned on  the  title-page  we  are  told  that  the  fifth  chapter 
is  a  slightly  modified  translation  of  Laurent's  "  Analyse 
au  Chalumeau,"  that  the  sixth  is  nothing  but  an  extract 
from  Prof.  v.  Kobell's  treatise  on  the  discrimination  of 
minerals,  and  that  for  the  materials  of  this  compilation 
the  author  is  principally  indebted  to  the  works  of  Planner, 
Beielius,  von  Kobe II,  Dana,  and  Mitchell.  Under  such 
circumstances,  errors  in  the  methods  laid  down  are  not  to 
be  anticipated.  We  think  that  in  recommenJing  coal-gas 
as  the  source  of  heat  in  blowpipe  experiments,  attention 
should  have  been  called  to  the  circumstance  that  its  sul- 
phur may  simulate  the  presence  of  sulphur  in  the  body 
under  examination. 

In  his  preface  to  the  third  edition  Mr.  Elderhorst  state* 
that  he  has "  paid  particular  regard  to  the  sprcies  of 
minerals  occurring  in  the  American  Continent ;  fur  this 
reason  many  less  important  ores  have  found  a  place  in 
the  list  to  the  exclusion  of  others,  which,  though  mure 
valuable,  have  not  hitherto  been  found  in  America." 
This  passage,  we  think,  involves  a  grave  error  in  principle. 
The  author  cannot  know  where  his  readers  may  be  called 
upon  to  examine  and  distinguish  minerals.  Neither  can 
he  tell  that  some  of  the  species  omitted  may  not  be  dis- 
covered to  morrow  in  Some  portion  of  the  Ameiican 
Continent.  Would  it  not,  therefore,  be  well  to  furnish 
the  student  with  the  information  needed  for  their  recogni- 
tion ?  We  should  unhesitatingly  condemn  a  work  of  this 
character,  which  "  paid  'particular  regard  "  to  minerals 
found  in  the  United  Kingdom,  the  British  Empire,  or  the 
Eastern  Continent. 

In  the  introduction  the  author  makes  a  limitation  which 
is  questionable — "A  knowledge  of  blowpipe  operations  is. 
less  valuable  for  the  chemist  by  profession  than  for  the 
mining  engineer,  the  mineralogist,  and  the  geologist." 
Is  it  not  unwise  for  the  chemist  by  profession  to  hand 
over  any  of  his  functions — to  wit,  the  recognition  and 
determination  of  any  body  soever — to  outsiders  ? 

Apart  from  these  points,  and  from  the  indistinct 
character  of  the  illustrations,  we  consider  the  work  well- 
conceived  and  got  up,  and  we  hope  it  will  contribute  to 
the  study  of  a  department  of  chemistry  which  has  been 
unfortunately  neglected. 


fur  Alkohol  PrYp/'"'7''  -  ^  ,M1 
Heilin  :   Sthlciist-hc  Sttassv, 


Pr«'j  Courant  der  Fabri 
C.  A.  F.  Kahlbatjm. 
13  and  14. 

A  price  list  of  chemicals  derived  from  the  alcohols 
arranged  under  the  heads  of  the  methyl,  ethyl,  propyl, 
butyl,  amyl,  and  the  aromatic  series,  with  an  appendix  of 
promiscuous  chemicals.  For  comparison  we  quote  a  few 
of  the  prices  given  :—  Iodide  of  methyl,  £2  5s.  per  kilo.  ; 
aldehyd  (absolute),  £\  4s.  per  kilo. ;  glycerin  at  1-26, 
is.  iod.  per  kilo.;  uric  acid,  fis.  per  100  grms.;  tannin, 
7s.  6d.  per  kilo.  It  is  interesting  to  see  how  many  sub- 
stances, which  but  a  short  time  ago  were  mere  laboratory 
curiosities,  have  now  become  ordinary  articles  of  commerce. 
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CORRESPONDENCE. 

SULPHATE  OF  AMMONIA. 

To  the  Editor  of  the  Chemical  Newt. 
Sir,— Uiing  large  consumers  of  sulphate  of  ammonia,  we 
are  often  much  inconvenienced  by  the  wet  muddy  state  in 
wl-.L-h  this  article  is  delivered  ;  in  by  far  too  many  cases 
manufacturers  apparently  pack  it  up,  and  send  it  off,  direct 
from  the  draining. box,  without  further  attempt  to  dry  it. 
Of  course,  it  is  very  desirable  that  sulphate  of  ammonia 
should  be  dry,  and  it  seems  strange  that  sulphate  of 
magnesia  and  other  salts  of  a  similar  nature  should  be 
dried  with  the  hydro-extractor,  while  sulphate  of  ammonia, 
a  much  more  valuable  salt,  should  be  sent  into  the  market 
in  such  a  crude  unrefined  state.  It  would  be  quite  aseasy 
to  dry  sulphate  of  ammonia  by  the  hydro-extractor  as  it  is 
to  dry  Epsom  salts,  and  it  certainly  is  as  desirable  that  it 
should  be  so.  Trusting  that  those  al'ke  interested  in  this 
matter  may  have  their  attention  directed  to  it,  and  demand 
that  this  sulphate  be  sold  and  delivered  in  the  same  con- 
dition »•>  oilier  chemical?,  viz.,  in  a  perfectly  dry  state, 
-'.Vc  sr.-,  &;.,  J.  B.  S. 

FILTERING  APPARATUS. 

To  the  Editor  of  the  Chemical  News. 
Sir, — On  procuring  a  copy  of  your  work,  "  Select  Methods 
in  Chemical  Analysis,"  immediately  after  its  publication, 
and  reading  the  description  therein  of  Dr.  Carmichael's 
filtering  apparatus,  I  conceived  that  the  use  of  an  air-pump 
mi^ht  be  dispensed  with,  provided  the  pressureon  the  inside 
of  the  bulb  were  sufficiently  diminished.  This  I  accom- 
plished  hy  making  a  syphon  with  a  very  long  limb  and  a  short 
one;  on  the  extremity  of  the  latter  is  the  bulb.  Thelonglimb 
is  39  inches,  and  the  short  one  9  inches,  which  is  long 
enough  to  reach  the  bottom  of  the  largest  beaker;  there- 
fore the  diffrrenct"  between  the  two  is  30  inches,  so  that 
when  the  syphon  is  filled  with  water  the  pressure  on  the 
outside  of  the  bulb,  a,  is  greater  than  the  pressure  on  the 
inside  by  the  weight  of  a  column  of  30"  of  water  - 

'-  atmospheres  =  ft  lbs.  per  square  inch.  The  little 
1  j  ^ 

stopcock,  b,  is  useful,  for,  when  shut,  the  apparatus  re- 
mains full  of  water,  ready  for  use.  This  simple  apparatus 
I  find  works  very  well,  and  filters  rapidly,  provided  the 
precipitate  is  allowed  to  settle  well  before  introducing  the 
bulb  into  the  liquid  to  be  filtered ;  and  its  advantages 
cannot  be  over-estimated  in  cases  where  large  quantities 
of  liquid  require  to  be  filtered,  because  when  once  in 
operation — with  the  paper  nearly,  but  not  quite,  touching 
the  settled  precipitate,  and  .1  vessel  large  enough  placed 
to  receive  the  filtrate— the  filtration  goes  on  steadily, 
without  requiring  any  attention,  and  the  precipitate  is  left 
in  the  bottom  of  the  vessel  almost  dry.  By  stirring  this 
well  with  water  or  other  washing  solution,  allowing  to 
settle,  and  again  filtering,  the  precipitate  can  be  much 
marc  thoroughly  washed  than  on  an  ordinary  filter.  For 
the  last  washing,  the  precipitate  is  transferred  to  the 
porcelain  or  platinum  capsule  in  which  it  is  to  be  weighed, 
and  the  water  filtered  off  from  this  in  the  same  way. 

These  syphons  are  easily  fixed  for  use  by  causing  them 
to  slide  between  two  clamps,  one  above  and  one  below 
the  stopcock,  which  are  fastened  to  two  narrow  shelves 
fixed  against  the  wall,  the  upper  of  which  serves  to  hold 
the  vessels  containing  the  solutions  to  be  filtered.  I  have 
a  set  of  six  so  arranged,  with  a  space  of  about  6"  between 
each  two.  By  turning  round  the  bulbs  of  any  two  towards 
each  other,  they  meet,  and  can  both  be  introduced  into 
the  same  vessel,  so  as  to  filter  by  two  syphons,  when 
necessary,  instead  of  by  one. 

Referring  to  J.  B.  Cooke's  filtering  apparatus,  as 
described  in  Chemical  News,  vol.  xxvii.,  p.  261,  it  may 
be  infinitely  improved  by  substituting  the  above-described 


syphon,  cut  off  at  c,  for  the  straight  tube,  the  small  disc 
of  paper  replacing  the  carded  cotton,  by  passing  the  end  c 
through  the  stopper  of  the  flask  ;  the  advantage  being  in 
this  case  that  the  flask  remains  in  its  upright  position,  and 
the  weight  of  ash  added  to  the  precipitate,  instead  of  being 
100  grs.,  as  in  the  case  of  cotton  in  Cooke's  apparatus, 
will  only  be  about  0  004  gr.  It  is  obvious  that  the  power 
of  the  syphon  may  be  increased  by  increasing  the  length 
of  the  long  limb. 

Hoping  the  above  may  be  found  worthy  of  insertion  in 
your  valuable  journal,— I  am,  Ac, 


Copiipo,  Chili.  S.A., 
July  j  1,  1873. 


Jons  F.  Kerr,  F.R.S.S.A., 

Engineer  to  the  Coppo  Oil  Company. 


ABNORMAL  QUANTITY  OF  CREAM  FOUND 
IN   SOME  MILKS. 

To  the  Editor  of  the  Chemical  News. 

Sir, — Several  instances  are  on  record  of  milks  analysed 
by  the  Public  Analysts  yielding  abnormally  large  quanti- 
ties of  cream.  Thus  three  samples,  which  recently  came 
under  my  notice,  gave  17,  24.  and  30  per  cent  of  cream 
respectively  ;  the  natural  average  being  10  per  cent.  The 
vendor  of  such  milks  has  generally  been  looked  upon  as  a 
would  be  "sly  dog,"  who  was  under  the  impression  that 
though  he  had  surreptitiously  a-?ded  a  tittle*  cream  to  the 
sample  sold  for  analysis,  the  analyst  would  think  only  that 
prai&e  was  due  to  the  tradesman  who  sold  such  remaikably 
good  milk.  I  am  inclined  to  think,  from  a  proved  case  in 
my  own  district,  that  such  an  individual  is  maligned. 
Going  further;  probably  some  convictions  have  ensued, 
and  fines  been  inflicted  for  the  sale  of  milk,  certified  by 
the  analysts  to  have  been  "  skimmed,"  or  to  have  been 
adulterated  with  water;  when,  in  fact,  the  vendor  has 
been  guiltless  of  any  fraud  whatever  in  the  matter. 

Suppose  one  of  those  large  cans  filled  with  new  milk, 
just  arrived  from  the  country,  to  stand  for  a  couple  of 
hours  or  so  in  the  shop  of  the  retailer ;  someone  rocs— it 
may  be  an  inspector — and  asks  for  a  pint  of  milk.  The 
can  is  opened,  a  measure  plunged  in,  and  the  required 
quantity  withdrawn.  The  sample  so  taken  will  contain  an 
undue  proportion  of  cream  ;  while,  if  the  same  process  of 
"  baling"  out  be  continued,  by  the  time  the  can  is  nearly 
empty,  the  remaining  quantity  of  milk  will  be  practically 
'•  skimmed."  Here  then  the  "  early  birds  "  will  have  got 
all  the  cream,  white  the  late  ones  have  scarcely  any,  and 
if  one  of  the  late  samples  be  submitted  officially  for 
analysis,  a  certificate  adverse  to  the  honesty  of  the  milk- 
man may  be  the  result. 

Of  course  it  is  evident  that  the  persons  selling  the  milk 
should  stir  the  whole  well  together  before  taking  any 
from  the  bulk  ;  doubtless  most  of  those  persons  do  so,  but 
that  some— at  any  rate  occasionally — do  not  I  consider  an 
established  fact,  their  having  "  got  into  trouble"  being  a 
result  of  their  carelessness,— I  am,  Ac, 

Charles  H.  Piesse. 


Utilisation  of  Waste  Steam.— By  the  invitation  of 
His  Grace  the  Duke  of  Suthciland,  a  number  of  gentlemen 
met  on  Wednesday,  the  28th  ult.,  at  Stafford  House,  to 
see  exemplified  Mr.  J.  Bergcr  Spencc's  "steam-regenera- 
ting principle."  The  invention  consists  in  passing  steam 
at  ordinary  atmospheric  pressure  into  a  solution  of  caustic 
soda,  which  is  thereby  raised  to  its  own  boiling-point.  It 
is  proposed  to  use  the  heat  thus  developed  to  generate 
■team,  the  waste  steam  from  an  engine-boiler  being  em- 
ployed in  the  first  instance  to  heat  the  caustic  soda.  Mr. 
Spence  showed  that  the  effect  was  absolutely  produced  by 
nising  a  solution  of  caustic  soda  to  a  heat  considerably 
over  m'  by  means  of  a  jet  of  steam,  but  he  stated  that  he 
had  not  yet  worked  out  practical  details  as  to  the  employ- 
ment of  the  idea,  though  he  exhibited  a  sketch  of  an 
arrangement  of  boilers  which  he  considered  might  render 
it  available. 
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on.  All  degree*  ol  temperature  are  Centigrade,  unlets  otherwise 
•xpretacd. 

Comptts  Rcndut  Heldomadtiira  da  Stcucet  de  VAcadtmit 
dts  Scitnces,  December  22,  '873. 
Fermentation  :  Observations  on  the  Subject  of  the 
Proccs  Verbal  of  the  Last  Session. — A  continuation 
of  the  controversy  between  M.  L.  Pasteur  and  M.  A. 
Trecul. 

Chemical  Composition  of  Certain  Vegetable 
Parenchyma. — M.  Maudct.— This  paper  treats  of  certain 
interesting  phenomena  in  vegetable  physiology.  The 
author  finds  that  the  chemical  actions  which  transform 
fibrose  or  mcdullose  into  cellulose  are  precisely  those 
which  produce  the  alterations  or  transformations  of  the 
epiangiotic  bodies,  and  the  pectic  compounds  which 
accompany  these  kinds  of  cellulose  in  the  vegetable 
tissue.  May  we  not  infer  that  this  fibrote  and  medullose 
are  cellulose  united,  more  or  less  intimately,  by  capillary 
attraction  to  the  epiangiotic  and  pectic  bodies? 

New  Researches  on  the  Preparation  of  Kermes; 
Action  of  Alkaline  Carbonates,  and  Alkaline  Earthy 
Bases,  on  Sulphide  of  Antimony.— M.  A.  Terrell.— 
The  author  finds— That  the  picparation  of  kermes  in  the 
moist  way  can  only  be  effected  with  carbonate  of  soda. 
That  in  the  dry  way  the  carbonate  of  potash  is  more  pro- 
ductive  than  lh<t  carbonate  of  soda.  That  the  carbonate 
of  potash  in  the  moist  way  has  no  action  upon  the  sulphide 
of  antimony,  and  that  this  character  may  serve  as  a  test 
for  showing  the  presence  of  soda  in  carbonate  of  potash. 
That  the  hydrate  of  lime  attacks  sulphide  of  antimony  in 
the  moist  way,  whilst  the  hydrates  of  baryta  and  slrontia 
are  without  action  upon  it. 

Dcperdition  of  Magnetism.— M.  Jamin.— The  com- 
mon idea  is  that,  at  each  temperature,  I,  steel  takes  a  cer- 
tain  magnetisation,  which  is  less  as  t  is  higher,  and  which 
it  retains  on  cooling.  This  is  not  correct.  M.  Jamin 
placed  a  bar,  heated  in  a  sand-bath,  so  as  to  receive  the 
blue  colour  of  springs,  in  a  bobbin  traversed  by  a  current,  , 
and  retarded  its  cooling  (by  a  suitable  arrangement).  1 
The  steel  took  somewhat  less  magnetism  than  if  it  had  [ 
been  cold.  Then  he  broke  the  circuit,  and,  on  examining  ; 
the  remanent  magnetism  with  a  proof  contact,  found  it 
much  greater  than  the  bar  would  retain  if  first  cooled  I 
(109  grms.  instead  of  54).  Thus  the  coercitive  force  does 
not  diminish  with  heating,  but  increases.  But  if  the  forct 
of  detachment  be  again  measured  minute  by  minute  it  is 
found  to  decrease,  at  first  very  rapidly,  then  less  so,  till 
in  a  quarter  of  an  hour  it  has  quite  disappeared  ;  and  this, 
whether  the  bar  be  kept  hot,  or  allowed  to  cool  naturally. 
The  transition  is  almost  continuous  from  total  magnetisa- 
tion to  remanent,  which  in  lime  descends  to  zero.  Now 
re-heat  the  bar,  but  to  a  less  temperature.  Its  total  mag- 
netisation (while  the  current  passes)  is  greater  than  in 
the  former  case  ;  but  immediately  on  breaking  the  rema- 
nent magnetism  is  less  than  in  that  case ;  on  the  other 
hand,  it  disappears  less  quickly,  and  never  entirely. 
Again,  begin  without  heating  the  bar.  The  total  magne- 
tism is  still  greater ;  the  remanent  (on  breaking)  still 
smaller,  and  invariable  with  the  time. 

Note  on  Magnetism.  (Continued.) — M.  Gaugain. — 
A  singular  fact  was  observed.  When  one  has  magnetised 
an  iron  bar  as  strongly  as  it  is  possible  to  do  so  with  a 
current  of  given  intensity,  the  magnetisation  may  be  con- 
siderably increased  by  using  currents  of  the  same  direction, 
but  of  less  intensity.  This,  however,  depends  on  the 
mode  of  detaching  the  armature  after  interruption  of  the 
current ;  in  these  cases  it  was  detached  by  a  sudden 
movement  at  right  angles  to  the  polar  faces ;  if  it  is 
detached  by  sliding  along  the  faces,  the  feebler  current* 


do  not  add  to  the  magnetism  developed  by  the  stronger 
initial  current.  M.  Gaugain  considers  the  detaching  of 
the  armature  weakens  the  magnetism  ;  and  this,  through 
a  shaking  (enbranUment)  of  the  molecules  of  iron,  which 
diminishes  the  coercitive  force.  He  works  out  a  hypo- 
thesis of  these  and  other  phenomena. 

On  Phenomena  of  Gaseous  Thermo- Diffusion 
produced  in  Leaves,  and  on  consequent  Circulatory 
Movements  in  the  Act  of  Chlorophyllian  Respira- 
tion.—M.  Mergtt.  (Extract).— When  a  leaf  of  Ntlutn- 
bium,  with  its  central  concavity  under  wale/,  is  exposed 
to  the  sun,  bubbles  arise  from  the  moistened  surface  ; 
they  cease  on  complete  immersion  of  the  limb.  M.  Mrrget 
found  the  gas  to  be  atmospheric  air,  and  attributing  its 
production  to  the  sun's  heat-rays,  he  obtained  the  same 
phenomenon  with  an  obscure  source  of  heat.  The  dif- 
ference of  temperature  between  the  exposed  parts  of  the 
limb  and  the  part  protected  by  the  water  causes  issue  of 
gas  from  the  latter;  and  for  this  to  rise,  spite  of  the  hy- 
drostatic pressure,  there  must  be  an  impulsive  action 
from  the  surrounding  heated  air.  Then,  if  one  heat  the 
water  on  the  leaf,  so  that  the  temperature  becomes  uni- 
form, the  emission  should  be  stopped  ;  it  was  so.  Also, 
bubbles  on  the  point  of  leaving  the  leaf  could  even  be 
made  to  disappear  byre-absorption,  on  hot  water  being 
added.  Another  experiment  was,  to  connect  the  petiole 
with  a  water  manometer,  and  heat  equally  the  upper  sur- 
face of  the  limb.  The  manometer  was  depressed,  indi- 
cating a  compression  of  air  in  the  lacuna,  &c.  And  on 
removing  the  manometer,  and  dipping  the  petiole  end  in 
water,  bubbles  of  gas  rose  from  this,  and  continued  to  do 
so,  in  some  cases,  for  entire  days.  There  must  evidently 
have  entered,  by  the  limb,  a  volume  of  air  equal  to  that 
which  issued.  This  takes  place  by  the  stotnates;  the 
stoppage  of  these  stopped  the  liberation  of  gas.  Other 
gases  (in  which  the  leaf  was  put)  were  found  capable  of 
diffusion,  thcrmo-dynamically,  through  the  limb.  The 
author  thinks  these  are  not  vita!,  but  purely  physical  phe- 
nomena—of the  kind  lately  studied  by  MM.  Fcddcrscn 
and  Dufour.  They  probably  occur,  toe,  in  all  plants  ;  a 
circulatory  gaseous  current  passing  from  the  green  parts, 
which  respire,  to  those  which  do  not  respire,  while  there 
is  a  correlative  movement  of  respiration  by  the  former 
and  of  expiration  by  the  latter.  In  aquatic  plants  the 
circulation  is  more  extensive. 

Monittur  Scitntifique,  du  Dr.  Qucsncville, 
December,  1873. 

On  Plumbago,  Graphite,  and  its  Uses. — This  paper, 
a  commentary  upon  an  American  pamphlet  by  Mr.  Orestes 
Cleveland,  has  no  direct  chemical  interest. 

Nature  of  Chloride  of  Lime  (Hypochlorite  of  Lime). 
—  M.  Goepncr.— A  voluminous  paper,  which,  as  the  author 
threatens,  is  merely  the  introduction  to  more  developed 
details  to  be  given  in  a  memoir  in  course  of  preparation. 
The  following  points  are  stated  as  requiring  further  elucida- 
tion :— The  chemical  composition  of  chloride  of  lime, 
which  is  not  constant;  the  variable  quantities  of  chloride 
of  calcium  and  of  quick-lime,  the  origin  and  the  function 
of  which  are  still  doubtful  ;  the  question  whether  pre- 
formed hypochlorous  acid  exists  in  the  chloride.  It  is 
well  known  that  chlorides  of  lime  made  by  <  ne  and  the 
same  procedure  are  never  identical,  their  value  in  Active 
chlorine,  capable  of  bleaching,  requiring  to  be  specially 
determined  by  analysis  in  each  case.  This  divetsity  docs 
not  spring  from  subsequent  decomposition,  but  may  be 
traced  when  the  samples  ate  (7rst  drawn  from  the  chambers. 
On  the  small  scale,  these  divergencies  are  still  more 
striking,  no  two  of  the  samples  made  by  the  author  in  the 
course  of  his  researches  being  alike,  though  all  the  t  iicum- 
stances  appeared  identical.  The  quick-1in:c  employed  in 
the  manufacture  is  alwsys  more  or  less  cor.t;.minattd  with 
carbonate  of  lime,  and  the  cl  lorine  gas  is  mixed  with 
variable  quantities  of  hydrochloric  and  carbonic  acid*. 
The  author  prefers  ti  e  analytical  method  of  Otto,  which, 
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a*  he  finds,  gives  results  closely  agreeing  with  those  of 
Penot's  method. 

On  Antimony  Blue. — Ch.  Krauss. — The  author  proves 
satisfactorily  that  this  supposed  new  colour  is  merely  a 
variety  of  prussian  blue  containing  no  antimony. 

Phospho-Tungstic  Acid  as  a  Precipitant  for 
Organic  Bases.— E.  S-.heibler.— The  bitungstate  of  soda 
is  dissolved  in  boiling  water  with  half  its  weight  of  phos- 
phoric acid  (sp.  gr.,  113),  and  kept  in  ebullition  for  a  few 
minutes.  After  standing  for  a  few  days,  the  solution 
deposits  fine  crystals  of  a  soda  salt  containing  both 
tungstic  and  phosphoric  acids.  Chloride  of  barium  is 
added  to  the  solution  of  this  salt,  the  precipitate  is  washed 
with  hot  water  containing  a  little  hydrochloric  acid,  the 
baryta  is  removed  by  means  of  sulphuric  acid,  and  the 
filtrate  is  evaporated,  when  the  phospho-tungstic  acid 
separates  out  in  splendid  octahedral  crystals.  If  the  mono- 
tungstate  of  soda  is  used  instead  of  the  bilungstate,  and 
the  operation  conducted  otherwise  in  the  same  manner,  a 
phospho-tungstic  acid  is  obtained,  differing  s-lightly,  and 
crystallising  in  cubes.  These  acids,  especially  the  latter, 
throw  down  all  the  organic  bases  perfectly,  even  from  very 
dilute  solutions.  They  are  very  valuable  for  the  first 
separation  of  organic  bases,  but  canmtt  be  employed  for 
their  final  purification,  as  they  precipitate  at  the  same 
time  colouring  matters,  peptones,  &c.  The  solutions  from 
which  the  bases  are  to  be  thrown  down  must  be  previously 
acidulated  with  sulphuric  acid. 


Liebig's  AnnaUn  dtr  Clttmie  und  Pharmacit. 
November  20,  1873. 
Chlorides  and  Oxychlorides  of  Sulphur.  —  A. 
Michaelis. — The  author  describes  the  preparation  and 
properties  of  the  tetrachloride  of  sulphur.  Passing  over 
the  hypothetical  matter,  of  which  this  paper  chiefly  con- 
sists, the  actual  results  may  be  summed  up  as  follows  : — 
At  -21°.  SjCIj  takes  up  chlorine  corresponding  to  the 
formula  SCI4.  The  product  thus  obtained  has  the  property 
of  a  definite  chemical  compound  of  entering  into 
double  decompositions.  The  dissociation  of  SC14  increases 
very  rapidly  with  the  rise  of  the  temperature ;  the  dis- 
sociation of  SCI2  is  far  less  rapid. 

Nature  and  Constitution  of  Tannic  Acid. — Hugo 
SchifT. — The  author,  after  summing  up  the  results  of 
earlier  chemists,  examines  the  action  of  oxychloride  of 
phosphorus  upon  gallic  acid.  He  declares  that  tannic  acid 
is  not  a  glucoside,  and  views  it  as  a  "first  anhydride" 
consisting  of  two  molecules  of  gallic  acid,  and  con- 
sequently as  digallic  acid.  By  the  action  of  arsenic  acid, 
gallic  acid  is  almost  entirely  converted  into  tannic  acid, 
without  being  reduced  to  arsenious  acid. 

Correction  regarding  Carbazolin.— C.  Grabe.— The 
author  corrects  certain  forniulx  in  his  paper  (clxiii.,  356). 

Capronic  Acid  contained  in  the  Crude  Butyric  Acid 
of  Fermentation. — Adolf  Lieben. — The  author  compares 
the  capronic  acid  obtained  by  fermentation  with  that  pro- 
duced synthetically.  The  differences,  he  thinks,  are  the 
result  rather  of  an  impurity  in  the  former  kind  of  acid  than 
a  proof  of  the  existence  of  two  isomeric  acids. 

On  the  Capronates  (Fermentation). — F.  Kottal.— In 
this  paper  we  find  an  account  of  the  composition  and  pro- 
ptrtics  of  the  capronates  of  lime,  baryta,  strontia,  cadmium, 
and  cine.  None  of  these  salts  were  obtained  in  well- 
defined  crystals. 

Condensation-Product  Obtained  from  Oxybenzoic 
Acid.— L.  Danh  and  C.  Senhofcr. —  i  lie  new  substance, 
which  the  authors  have  named  anthraflavon,  is,  like 
antlirachrysen,  a  derivative  cf  anthtaccn.  It  cannot  be 
used  as  a  dye-ware,  since  it  produces  upon  mordanted 
cloth  only  a  faint  yellowish-red  shade.  Anthrachrysen 
aUo  does  not  yield  a  full  madder-red  shade,  but  only  a 
dull  yellowish  red  with  a  grey  cast.  Anthraflavon  has 
feebly  acid  properties,  and  its  saline  compounds  are  not 
readily  obtained  in  a  state  of  purity. 


Phenol -Trisulphuric  Acid.— C.  Scnhofcr.— This  acid, 
according  to  the  author's  analysis,  contains  :— 

Carbon   18'n 

Hydrogen    327 

Sulphur  24-18 

and  may  be  represented  by  the  formula  CeH<;SjO,o  +  3i  HaO. 
At  105°  it  cufTers  incipient  decomposition.  The  author 
has  examined  the  phenol-trisulphates  of  baryta,  potassa, 
silver,  lead,  soda,  cadmium,  copper,  and  ammonia. 

Orthoxylol  Prepared  from  the  Liquid  Brom-Toluol 
Formed  from  Toluol  and  Bromine. — Paul  Jannasch 
and  H.  Hiibner. — Orthoxylol  and  ortho-toluylic  acid  were 
obtained  by  the  authors  from  the  mixture  of  monobrom- 
toluols  produced  by  the  mutual  action  of  bromine  and 
toluol. 

On  Dichlor-Glycid.— Ad.  Claus.— The  formula  of  this 
compound  in  a  state  of  purity  is  C jH4CI j.  It  is  composed 
of— 

Carbon   32*4 

Hydrogen   36 

Chlorine  64-0 

Its  specific  gravity  is  1-21.  It  is  soluble  in  alcohol  and 
ether,  but  insoluble  in  water. 

Action  of  Cyanide  of  Potassium  on  Dichlor-Glycid. 
—Ad.  Claus.— The  products  of  this  reaction  are  oxy- 
crotonic  acid  and  tricarballylic  acid. 

On  QXnantbylic  Acid  and  on  Normal  Heptylic 
Alcohol. — Harry  Grimshaw  and  Carl  Schorlcmmer. — The 
authors  examine  the  ccnanthylates  of  soda,  potassa,  baryta, 
lime,  zinc,  lead,  copper,  and  silver. 

On  Trimethyl-Acetic  Acid.— A.  Butlerow.— The 
author  describes  his  attempts  to  find  a  more  productive 
method  of  preparing  the  above-mentioned  acid.  He  finally 
selects  as  his  starting-point  the  action  of  the  double  cyanide 
of  mercury  and  potassium  with  iodide  of  butyl. 

Dichlor-Propionic  Ether  Prepared  from  Glyceric 
Acid. — MM.  Werigo  and  Werner. — The  normal  action  of 
3  equivs.  of  PCIj  on  1  equiv.  of  glyceric  acid  yields  a  non- 
crystalline chlor-anhydridc,  which,  in  accordance  with 
existing  analogies,  yields  with  water  dichlor-propionic 
acid,  and  with  alcohol  dichlor-propionic  ether.  This 
ether,  according  to  the  manner  of  its  decomposition  and 
the  nature  of  the  bases  thereby  employed,  yields  dichlor- 
propionic  acid,  chlor-acrylic  acid,  or  an  acid  perhaps 
having  the  composition  of  chlor-lactic  acid. 

Contributions  to  the  Knowledge  of  Citric  Acid. — 
MM.  Hermann  and  Kammerer. — The  authors,  although 
their  researches  are  not  completed,  have  come  upon  a 
number  of  combinations  of  the  citrates  previously  tin- 
imagined.  They  have  examined  the  citrates  of  the 
alkalies,  of  the  alkaline  earths,  of  zinc,  cadmium,  iron, 
copper,  lead.  They  deny  that  an  acid  isomeric  with  the 
citric  can  be  obtained  by  the  method  indicated  by 
Rochleder. 

On  Citraconate  of  Baryta. — MM.  Hermann  and 
Kammerer.— A  shoit  notice  on  the  preparation  and 
properties  of  this  salt. 

Theory  of  Dissociation.— A.  Horstmann.— A  lengthy 
mathematical  paper  not  adapted  for  abstraction. 

A  Correction.— E.  Linneman.— A  short  controversial 
notice  in  reference  to  a  paper  by  Butlerow  (vol.  clxviii., 
P-  M3)-   

University  of  Oxford. — Three  courses  of  lectures  will 
be  continued  during  this  term — One  by  the  Professor, 
Dr.  Odling,  P.K.S.,  on  Organic  Chemistry  (in  detail)  ;  one 
by  \V.  VV.  Fisher,  M.A.,  on  Organic  Chemistry  (in  outline) ; 
and  one  by  W.  F.  Donkin,  M.A.,  on  Elementary  Inorganic 
Chemistry.  There  arc  also  two  courses  of  instruction  in 
practical  chemistry— one  in  quantitative  analysis,  the 
other  in  elementary  manipulation  for  beginners.  The 
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PATENTS. 


ABRIDGMENTS 


OF  PROVISIONAL  AND  COMPLETE 
SPECIFICATIONS. 
Improvements  in  the  treatment  0 J  peat  for  fuel,  and  in  afparatut  for 
the  tame.  Alexander  Melville  Clark,  patent  agent,  53,  Chancery  Lane, 
Middlesex.  (A  communication  Irom  Jean  Francois  Felix  Challcton, 
Parii.)  March  14, 1H73. — No.  945.  Thi»  relatea— (I).  To  an  improved 
treatment  of  peat,  the  ulmin:  contained  in  which  is  first  extracted,  and 


Professor  Tennant's  Lectures  on  Rocks  and 
METALLIC  MINERALS  at  Kings  College  are  given  cn 
Wednesday  and  Friday  mornings  from  <j  to  to  o'clo.k,  and  on  1  huts- 
day  evenings  from  S  to  n.  The  lectures  commenced  Thursday, 
January  aan<1,  and  will  be  continued  to  piaster. 

PRIVATE  INSTRUCTION  in  GEOLOGY  and  MINERALOGY 
can  be  had  by  Professor  Tinnant  at  his  residence,  149,  Strand,  W.C.. 
by  those  unable  to  attend  public  lectures,  

G<  'OD1  M 


r  a  prel.min.ry  fermentation  is  ditintcgraicd  by  means  of  crushers  TEXT -BOOKS  OF  SCIENCE  ED1TI- .11  BY  T.  Ml 
or  stampers.    It  then  unde.  goes  a  tasping  treatment,  and  is  next  sifted  ■     1  *«D  L-  «•  H F.KKli-ifcl.p,  I-.K.S 


tn  separate  the  lighter  substances.  An  arrangement  of  apparatus  it 
described  for  carrying  out  the  abos'e  operations.  Steam  is  next  cm- 
ployed  to  decompose  the  alkaline  ulmates  and  set  at  liberty  the  organic 
mucilaginous  matter  of  bog  plants.  After  settling,  a  crystallised 
ulmine  i.  obtained  of  considerable  density,  forming  a  fuel  of  standard 
quality.  (a).  An  oven  of  special  construction  is  alto  described  lor  con- 
verting the  crystallised  ulmine  into  coke  or  charcoal,  the  materia)  being 
supplied  in  a  continuous  manner,  and  subjected  to  different  tempera- 
tures (according  tn  the  degree  of  carbonisation  required),  during  its 
progress  through  the  apparatus,  which  is  heated  by  the  gaseous  pro- 
ducts of  the  decomposition,  the  oils,  pitch,  and  paraffin  being  also 
separated  in  condensing  apparatus  forming  part  of  the  oven. 

Improvement  in  the  manufacture  of  gas  far  illuminating  anJ  other 
purposes.  Isham  Baggs.  of  High  Hofborn,  in  the  county  of  Middlesex, 
practical  chemist.  March  10,  1873  —  No.  1046.  Mixtures  of  hydrogen 
and  carbonic  acid  gases,  or  of  hydrogen  and  carbonic  acid  gases  and 
carbonic  oxide,  however  the  same  may  have  been  produced  or 
eliminated,  through  a  heated  "  scrubber,"  the  latter  being  placed 
vertically  and  filled  with  piecea  of  charcoal,  coke,  iron,  or  other 
suitable  substances  in  such  a  manner  that  the  carbonic  acid  which 
passes  by  nitration  through  the  heated  mass  is  converted  into  carbonic 
oxide,  whilst  the  hydrogen  and  carbonic  oxide  (»hen  the  latter  is 
contained  in  the  mixture)  pass  by  unaffected  in  their  chemical 
character.  Instead  ol  merely  purifying  the  gas  as  above  described, 
the  generation  and  purification  thereof  in  Pin  process  is  preferred. 
Two  or  more  vertical  scrubbers  charged  w  ith  suitable  carbonaceous 
materials  arc  arranged  as  a  scries,  and  the  whole  heated  to  a  high 
degree.  Steam  is  admitted  to  the  first  of  the  series,  site  mutely 
ascending  and  descending,  or  vice  versi,  through  the  same.  The 
scrubbers  are  heated,  by  preference,  by  means  of  the  hot  blast. 

Improvements  tn  manures.  Peter  Jensen,  engineer  and  patent 
agent, f^j.Chancery  Lane,  Middlesex.  (A  communication  from  Egmund 
Julius  Eiichsen,  ol  Copenhagen).  March  at,  1873.— No.  jojj.  Mixing 
superphosphate  manures  With  silicate  of  toJa  or  silicate  of  potash, 
or  mixtures  of  them,  in  order  to  dry  off  the  manures. 

Improvements  in  the  preparation  of  powders  for  Hit  destruction  of 
animal  and  vegetable  parasites,  applicable  also  as  d  unfa  turns  and 
tteodoiisets.  Charles  Rnber.s,  F.K.S.C..  a.  lioltnn  Row,  Ma) fair, 
Middlesex.  March  a6,  1*73.-—  No.  1 121 .  This  Provisional  Specifica- 
tion describes  impregnating  powdered  substances  with  sulphurous  acid. 

Improvement!  tn  the  manufacture  of  pyroxyline  to  bi  employed  as  an 
explosive  material  and  in  the  manufacture  of  collodion ;  a/10  in  the 
treatment  thereof  when  it  it  to  be  emtloyed  in  the  solid  slate  for  dental 
and  for  other  purposes.  Dan.  Bickford,  New  Y'ork,  but  at  present  of 
35,,  Southampton  Buildings,  Middlesex.  (Partly  .  communication 
irom  Dr.  Spooncr.  New  Y  ork,  and  partly  a  communication  from  the 
Pyroxyline  Manufacturing  Company,  Boston,  Mast.)  March  1%  1873. 
—No.  1170.  The  invention  consists  in  the  manufacture  of  pyroxyline 
from  the  csculapius  weed  to  be  emplo>cdas  an  explosive  material, 
and  in  the  manufacture  of  collodion  ;  also  in  the  treatment  thereof 
when  it  it  to  be  employed  in  the  solid  state  for  dental  and  for  other 


MEETINGS  FOF^THE  WEEK. 

Monday.  Feb.  9.— Medical,  8. 

  London  Institution,  4. 

  Geographical,  H.30. 

Tuesday,  10.- Royal  institution,  3.  Prof.  Rutherford,  M.D.  "On 
Respiration." 

  Civil  Engineers,  f. 

—         Anthropological,  8. 

  Photographic,  8.  Anniverairy. 

Wednesday,  11.— Society  of  Arts,  8. 

Thursday,  ta—  Koyal  Institution.  3.    Prof.  P.  M.  Duncan,  F.R.S 


ith 


Organic  Cher 
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On  Palat ontology,  with  reference  to  Extinct  Ani- 
mals and  the  Physical  Geography  of  their  Time." 
Royal, ». 


Friday,  13. 


Royal  Society  Club,  6. 
-Royal 


Institution.  8;  Weekly  Evening  Meeting. 

On  the  Opponents  of  Shakespcre",  9. 


Saturday,  14.- 


Doran, 

Astronomical,  3.  Anniversary 
Outlet!  Microscopical  Club.  8 
-KoyaJ  Institution,  j.^^ Mr.  R.  Bosworth  Smith, 
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Mohammedanism." 
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On  Saturday,  February  7,  will  be  published,  in  small  Sxo.,  cloth, 
numerous  Woodcuts,  price  js.  6d. 

mistry,  Introduction  to  the  Study 

ttrv  of  Carbon  and  its  Compounds.  By  Hsnry 
E.  Armstrong,,  Ph  D.,  F.C.S  ,  Prcfcssor  of  Chemistry  in  the  Loudon 
Institution. 

London:  LONGMANS,  GREEN,  and  CO.,  Paternoster  Row. 

NEW  VOLUME.— WE  ALE'S  EDUCATIONAL  SERIES, 
tamo.,  limp  cloth,  with  numerous  Illustrations,  price  as. 

A Course  of  Analytical  Chemistty  (Qualitative 
and  QUANTITATIVE);  to  which  is  Prefixed  a  Brief  Treatise 
upon  Modern  Chemical  Nomen>  lature  and  Notation.  By  William 
W.  Pink,  Practical  Chemist  and  Metallurgical  Analyst,  and  George 
E.  WtnsTER.  Lecturer  on  Metallurgy  and  the  Applied  Sciences, 
Nottingham. 

LOCKWOOD  &  CO.,  7.  Stationers'  Hall  Court.  

Now  Ready,  Price  5s., 

Treatise  on  the 

(including  Cream,  Butter,  and  Cheese). 
By  J.  Alfsfd  Wakklyk,  M.R  C.S.,  Corresponding  Member  of  the 
Koyal  Bavarian  Academy  uf  Sciences,  Public  Analyst  for  Bucks. 

London:  TRUBNER  and  CO..  1  ungate  Hill.  

hemical  Technology,   or  Chemistry  in  its 

Applications  to  the  Arts  and  Manufactures.  By  Thcshs 
Richardson  and  HBMaVf  Watts.  Sciond  Edition,  Illustrated  u.tli 
numerous  Wood  Engravings. 

Vol  !•■  Parts  1  and  a,  rricc  3<V,  u!th  more  than  400  lllusti  aliens. 

Nature  and  Properties  of  Fuel :  Secondary  Products  obtained  from 
Fuel:  Production  uf  Light:  Secondary  Products  ol  the  (ias  Manu- 
facture. 

Vol.  I.,  Patt  3,  ptice  33s.,  with  more  than  300  Illustrations. 
Sulphur  and  its  Compounds:  Acidimctry :  Chlorine  and  its  Bleaching 
Compounds:  Soda,  Potash:  Alkalimetry:  Grease. 

Vol.  I.,  Part  4,  price  at...  300  lllustra'ions. 
Aluminium  and  Sodium:  Stannatcs,  Tungstates,  Chrrmatcr,  and 
Silicates  of  Potash  and  Soda:  Phosphorus  Borax:  Nitre:  Gun- 
Powder:  Gun  Cotton. 

Vol.  [.,  Part  3,  price  30s. 
Prussiate  of  Potash:  Oxalic,  Tartaric,  and  Citric  Acids,  and  Appen- 
dices containing  the  latest  infoimation,  and  specifications  relating  to 
the  materials  described  in  Parts  3  and  4. 


Milk-Analysis. — A  Practical 
Examination  of  Milk  (inchtrling  Crca 
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UNIVERSITY   COLLEGE,  LONDON. 

Organic  Chemistry. — Professor  Williamson's 
Course  of  Lecture,  on  thi*  subject  will  begin  on  Monday, 
February  oth,  and  will  occupy  about  six  weeks,  the  class  meeting 
every  week-day,  except  Saturday,  from  tt  to  ra.    Fee,  ft  as. 

ANALYTICAL  CHEMISTRY  is  taught  in  the  Birkbeck  Labor.- 
y,  which  Student,  may  enter  at  any  period  of  the  action. 

JOHN  ROBSON,  B,A.,  Secretary  to  the  Council. 


run  r  trRi>  and  Co  ,  20.  King  William  Street.  Strand. 


SPECTROSCOPES. 

Mottershead  and  Co.,  Dealers  in  Scientific 
APPARATUS,  Market  Place,  Manchester,  have  the  lollowing 
Instruments  to  dispose  of:— 

I.  A  SINGLE-PRISM   SPECTROSCOPE,  mounted  on  firm 
brass  table  6  Inches  diameter,  with  divided  scale.   One  rye-piccc  with 
cross  wires,  second  stage  »nd  reflecting  rrism  fur  comparing  spectra, 
tube  support  for  observing  absorption-bane's  in  liquids,  Jcc.  Packed 
in  mahogany  case  with  lock  and  key;  equal  to  new  in  every  retpeft, 
but  very  slightly  tarnished.    Price  £0  6s. 
a.  A  similar  Instrument  in  equally  good  condition. 
3.  A  TWO- PRISM  SPECTROSCOPE,  mounted  on  brass  table 
9  inches  in  diameter  wiih  divided  scale  and  vernier,  with  e>e-piecc  and 
tangent-screw,  second  stage  with  reflecting  prism,  ixc  ,  and  two  eye- 
pieces, &C.    In  mahogany  case  with  lock  and  key;  vcy  slightly  tar- 
nished :  in  other  respects  perfect.    Price  £ia  10s. 
Carefully  packed  and  forwarded  on  receipt  of  cheque  or  P.O.O. 

PRACTICAL  CHEMISTRY. 
Laboratory,  60,  Gower  Street,  Bedford  Square,  W.C. 

r.  Henry  Matthews,  F.C.S.,  is  prepared 

to  give  Instruction  In  all  branches  of  PRACTICAL 
CHEMISTRY,  particularly  io  it.  application  to  MEDICINE 
AGRICULTURE,  and  COMMERCE. 

The  Laboratory  is  open  daily,  except  Saturday,  from  ten  to  five 
O'clock;  on  Saturday, from  ten  till  one  o'clock. 

Mr.  Matthews  it  also  prepared  to  undertake  ANALYSES  ol  every 
description. 

For  Particulars  and  Prospectuses,  apply  to  Mr.  Henry  Matthews 
the  Laboratory,  60,  Gower  Street  Bedford  Square,  W.C. 


LvT 


Methylated    Spirits. —  David    Smith  Kidd, 
Licensed    Maker,  Commercial    Street,  Shorsditcb,  N.E. 
Also  FINISH,  FUSEL  OIL,  and  KECT.  NAPHTHA. 


:.  NAPHTHA. 

DigitizecTby  Google 
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Researches  on  ihe  Atomic  Weight  of  Thallium. 
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Vol.  XXIX.   No.  742. 


RESEARCHES 


ON  THE  ATOMIC  WEIGHT  OF 
THALLIUM." 
By  WILLIAM  CROOKES.  F.R.S..  ic. 
(Continued  from  p.  66 J, 

Oxalic  Acid. 

Commercial  purified  oxalic  acid  is  gently  heated  in  a  flat 
dish  until  the  water  of  crystallisation  is  removed.  Bibu- 
lous paper  is  then  placed  over  it,  a  paper  cap  over  that, 
and  the  heat  is  increased  until  the  oxalic  acid  sublimes. 
The  sublimed  crystals  are  removed  from  the  inside  of  the 
paper  cap,  and  introduced  into  the  lower  portion,  a,  of  the 
glass  apparatus  shown  in  Fig.  9.  The  tubes  are  contracted 
at  b  and  c ,  and  the  end  d  is  connected  by  means  of  an  india- 
rubber  connector  with  the  Sprengel  pump.  The  air  is  now 
completely  exhausted  from  the  apparatus,  and  it  is  im- 
mersed in  a  paraffin-bath  to  a  little  above  the  first 
contraction,  b ;  a  thermometer  is  also  immersed  in  the 
bath. 

The  temperature  is  first  raised  to  200°  F.,  and  the  ex- 
haustion continued  until  all  moisture  disappears  from  the 
inside  of  the  tube.    The  bath  is  then  gradually  raised  to 

F10.  o. 


The  sulphurous  acid  is  evolved  from  well-crystallised 
sulphite  of  sodium  by  the  action  of  sulphuric  acid,  keeping 
the  temperature  as  low  as  possible.  The  current  of  gas 
is  first  passed  through  a  washing-bottle  of  water  con- 
taining a  little  oxide  of  silver  in  suspension  (which 
becomes  converted  into  sulphite  of  silver,  and  then  into  a 
mixture  of  sulphate  of  silver  and  metallic  t^lver),  then 
through  two  U-tubes  filled  with  small  pieces  cf  pumice- 
stone  moistened  with  water.  The  pumice-stone  should 
be  previously  purified  from  chlorides  and  fluorides  by  Stas's 
method  of  igniting  it  twice  with  sulphuric  acid. 

The  nitrous  acid  is  prepared  by  gently  heating  together 
nitrate  of  potassium,  ferrous  sulphate  (both  purified  by 
repeated  crystallisation),  and  dilute  sulphuric  acid. 

The  sulphurous  acid  and  nitrous  acid  are  conducted 
simultaneously  by  tubes  into  a  large  glass  globe,  a  third 
tube  serving  for  the  introduction  of  steam.  The  three 
tubes  pass  into  the  globe  through  a  glass  plate  in  which 
three  holes  have  been  perforated.  The  glass  plate  and 
mouth  of  the  glass  globe  are  fitted  to  each  other  by 
grinding.  No  lute  being  used,  sufficient  air  finds  its  way 
into  the  globe  to  keep  up  the  reaction.  By  regulating  the 
ingress  of  nitrous  acid,  of  sulphurous  acid,  and  of  steam, 
the  operation  can  be  carried  on  continuously  for  many 
hours. 

The  condensed  liquid  is  next  introduced  into  an 

Fto.  10. 


250',  and  kept  at  that  temperature  till  the  oxalic  acid  has 
risen  in  vapour  and  condensed  in  the  wide  portion  of  the  ■ 
tube  between  b  and  c.  The  paraffin-bath  is  then  taken 
away,  and  when  the  tube  is  cold  it  is  removed  from  the 
pump  by  applying  a  blowpipe-flame  to  the  contraction  c ; 
this  being  repeated  at  b,  leaves  the  sublimed  oxalic  acid 
perfectly  pure  in  the  bulb  be,  and  in  a  vacuum. 

In  this  apparatus  oxalic  acid  commences  to  sublime 
below  200°  F.  If  the  temperature  of  the  paraffin-bath  be 
kept  below  278'  F.,  no  permanent  gas  is  evolved,  and  no 
formic  acid  is  obtained;  above  that  temperature,  the 
barometer-guage  of  the  pump  commences  to  sink ;  but  the 
mercury  descends  very  slowly  until  330'  is  reached,  when 
the  decomposition  of  the  oxalic  acid  into  formic  and 
carbonic  acids  becomes  more  rapid. 

Sulphuric  Acid.  * 

After  many  attempts  to  prepare  sulphuric  acid  free  from 
arsenic  by  the  distillation  at  a  red  heat  of  alkaline  bisul- 
phates,  by  dissolving  sulphuric  anhydride  in  water,  and 
by  decomposing  sulphate  of  silver  with  sulphuretted 
hydrogen,  I  finally  adopted  Hloxam's  method  of  preparing 
it  by  means  of  sulphurous  and  nitrous  acids  (Joum.Clu  m. 
Soe.,  vol.  xv..  p.  52). 

•  A  P»per  read  beffrr  (l>«  K<  ;  I  fc.nij  J;.ne  10, 


apparatus  blown  from  hard  German  glass,  as  shown  in 
Fig.  10.  a,  b,  and  c  are  three  bulbs  about  3  inches  dia- 
meter. The  dilute  sulphuric  acid  is  introduced  into  the 
bulb  a  by  means  of  the  neck  d,  which  is  then  scaled  before 
the  blowpipe  at  the  contracted  part.  The  end  of  the 
tube  e  is  then  connected  with  the  Sprengel  pump,  the 
end /temporarily  stopped  up,  and  the  whole  is  exhausted. 
The  bulb  b  is  immersed  in  a  water-bath  kept  at  the  boiling- 
point,  and,  a  being  gently  heated,  the  excess  of  water  in 
the  sulphuric  acid  goes  off,  and  partly  condenses  in  the 
bulb  r,  which  is  kept  cold,  and  partly  becomes  tarried 
down  through  the  pump  by  the  falling  mercury. 

Concentration  of  the  acid  proceeds  rapidly ;  and  as  soon 
as  all  excess  of  water  has  been  thus  eliminated,  and  the 
gauge  of  the  pump  shows  that  only  aqueous  vapour  is 
present,  the  bulb  r,  containing  water,  is  removed  by 
applying  a  blowpipe- flame  to  the  contracted  portion  of  the 
tube  g .  Air  is  now  admitted,  the  tube /  is  connected  with 
the  Sprengel  pump,  and  exhaustion  again  proceeded  with. 
The  bulb  b  is  now  kept  cool,  and  the  bulb  a  heated  in  a 
sand-bath.  The  atmospheric  pressure  must  not  be  al- 
together removed,  or  the  bumping  of  the  acid  in  a  will  be 
very  violent.  If  the  exhaustion  is  such  that  the  mercury 
in  the  gauge  stands  at  about  15  inches,  the  oil  of  vitriol 
distils  quietly  from  the  bulb  <i  to  b  without  bumping  :  but 
if  the  exhaustion  is  raised  to  above  16  inches,  the  ebulli- 
tion becomes  percussive.  When  most  of  the  acid  has 
dbtillcd  over  into  h  the  sr.trce  of         i*  removed,  the 
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mercury  in  the  pump  is  again  allowed  to  run  until  a 
vacuum  is  produced,  and  the  bulb  b,  containing  pure 
distilled  sulphuric  acid,  is  sealed  up  and  removed  by  the 
application  of  a  blowpipe-flame  to  the  contracted  portions 
of  the  tubes  h  and  i. 

Carbonic  Acid. 

Calc-spar  is  dissolved  in  pure  hydrochloric  acid.  An 
excess  of  the  spar  is  added,  and  the  solution  warmed  ;  to 
it  i3  added  lime-water  made  from  pure  or  nearly  pure 
lime,  until  the  solution  is  alkaline  to  test-paper.  This 
solution  is  filtered,  and  after  heating  it  to  at  least  160"  P., 
precipitated  with  carbonate  of  ammonium.*  The  car- 
bonate of  calcium  thus  precipitated  is  thrown  on  a  filter 
and  well  washed  with  pure  water.  Thus  prepared,  the 
carbonate  of  calcium  is  a  dense  powder  and  perfectly  pure  ; 
or,  if  it  contain  any  impurity,  it  will  be  a  trace  of  car- 
bonate of  barium  or  strontium,  which  in  no  way  inter- 
feres with  its  use  in  preparing  carbonic  acid. 

The  dense  granular  carbonate  of  calcium  is  then 
strongly  compressed  in  a  steel  diamond  mortar  into  the 
form  of  coherent  lumps.  These  lumps  are  introduced 
into  a  Wolffs  bottle,  and  pure  oil  of  vitriol  poured  over 
them.  A  continuous  and  not  too  rapid  evolution  of 
carbonic  acid  commences,  and  is  continued  for  some  time. 
When  the  disengagement  of  gas  becomes  sluggish,  a  few 
drops  of  water  restore  the  aflion.  Large  bottles  must  be 
used  for  this  operation  to  avoid  the  inconvenience  of  the 
foaming  to  which  the  acid  is  liable. 

The  carbonic  acid  is  washed  by  passing  through  solution 
of  sulphate  of  silver  containing  carbonate  of  silver  in  sus- 
pension to  the  consistency  of  thin  cream,  and  it  is  then 
passed  through  a  U-tube  containing  purified  pumice- 
stone  moistened  with  oil  of  vitriol. 

Ammonia. 

Ammonia  is  prepared  in  two  ways : — 

(i).  Nitrate  of  potassium  heated  to  incipient  decom- 
position, and  then  crystallised  three  times  from  pure  i 
water,  is  dissolved  to  saturation  in  water,  and  put  into  a 
retort.  Sodium  amalgam  containing  about  i  per  cent  of 
sodium  is  then  added,  and  the  whole  allowed  to  stand  in 
a  cool  place  for  twelve  hours.  Gentle  heat  being  now  | 
applied  to  the  retort,  ammonia  (from  the  reduction  of  the 
nitric  acid)  is  driven  over  with  the  first  portions  of  water, 
and  is  condensed  in  a  receiver  cooled  with  ice.  The 
temperature  of  the  liquid  in  the  retort  is  not  allowed  to 
rise  to  the  point  of  ebullition,  and  the  operation  is  stopped 
when  one-fourth  of  the  liquid  in  the  retort  has  distilled 
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mixture  of  granulated  zinc  and  iron  scraps.  The  gas  thus 
generated  (the  method  is  thus  due  to  Runge,  Pogg.  Ann., 
vol.  xvi.,  p.  130)  is  inodorous.  It  is  next  passed  into 
another  Wolffs  bottle  containing  protochloride  of  tin; 
then  through  tubes  containing  pumice-stone  moistened 
with  a  concentrated  solution  of  pyrogallic  acid  in  caustic 
potash,  and  again  through  tubes  containing  pumice 
moistened  with  sulphuric  acid,  the  object  in  passing  the 
gas  through  the  protochloride  of  tin  and  through  the  pyro- 
gallic acid  being  to  remove  the  oxygen  diffused  into 
the  apparatus  from  the  atmosphere. 


(2).  Ammonia  is  also  prepared  by  a  method  recom- 
mended by  Professor  Stas.  Nitrite  of  potassium  is  mixed 
with  strong  solution  of  caustic  potash,  and  the  liquid 
poured  into  a  large  glass  balloon  containing  a  mixture  of 
zinc  (free  from  carbon)+  and  iron  wire,  which  has  been 
fust  oxidised  by  heating  in  the  air  and  then  reduced  by 
hydrogen.  After  standing  for  seventy-two  hours,  the 
liquid  is  decanted  from  the  residue  into  a  retort,  which 
is  then  gently  heated  on  a  sand-bath.  The  arrangement 
for  condensing  the  ammonia  consists  of  two  flasks  fitted 
up  as  Wolffs  bottles  containing  pure  water.  The  dis- 
tillation is  effected  very  slowly  below  the  boiling-point  of 
the  liquid,  and  the  condensers  are  cooled  with  ice. 

Hydrogen. 

The  method  pursued  in  the  preparation  of  pure  hydro- 
gen is  as  follows  : — The  gas  is  generated  in  one  of  a  scries 
of  Wolff's  bottles  hy  pouring  warm  caustic  potash  over  a 

•  Thi»  precaution,  which  wai  first  suggested  by  Professor  J.  Law- 
rence.cf  Louisville,  must  not  be  overlooked,  as  it  ii  desirable  to  obtain 
the  precipitated  carbonate  of  calcium  as  dense  as  possible.  II  tic  car- 
bonate of  ammonium  be  added  to  the  cold  solution,  the  precipitate,  at 
hrst  ^Iitinou\  will  ultimately  become  much  more  dense  and  Mttlc 
readily  ;  the  same  is  true  if  the  mixture  be  heated  sftrr  the  addition 
of  the  carbonate  of  ammonium  ;  but  in  neither  case  will  it  be  as  dense 
as  when  the  carbonate  is  added  10  the  hot  solution  of  chloride  of 
calcium. 

*  Zinc  11  obtained  free  from  carton  by  fating  it  with  a  mixture  of 
carbonate  of  sudium  and  nitre. 


Thallium. 

It  may  not  be  out  of  place  here  to  note  the  most  usual 
sources  of  thallium  as  it  is  ordinarily  prepared. 

Thallium  is  a  very  widely  distributed  constituent  of 
iron  and  copper  pyrites.  Upon  examining  a  large  col- 
lection of  pyrites  from  different  parts  of  the  world,  it 
was  found  present  in  more  than  one-eighth.  It  is  not 
confined  to  any  particular  locality.  Amongst  those  ores 
in  which  it  occurs  most  abundantly  (although  in  these 
cases  it  does  not  constitute  more  than  from  the  100,000th 
to  the  4000th  of  the  bulk  of  the  ore),  may  be  mentioned 
iron  pyrites  from  Theux,  near  Spa  in  Belgium,  from 
Namur,  Philipville,  Alais,  the  south  of  Spain,  France, 
Ireland,  Cornwall,  Cumberland,  and  different  parts  of 
North  and  South  America  ;  in  copper  pyrites  from  Spain, 
as  well  as  in  crude  sulphur  prepared  from  this  ore  ;  in 
blende  and  calamine  from  Theux;  in  blende,  calamine, 
metallic  zinc,  sulphide  of  cadmium,  metallic  cadmium, 
and  cake  sulphur  from  Nouvclle-Montagne ;  in  native 
sulphur  from  Lipari  and  Spain ;  in  bismuth,  mercury,  and 
antimony  ores,  as  well  as  in  the  manufactured  produds 
from  these  minerals  (frequently  in  so-called  pure  medicinal 
preparations  of  these  metals) ;  in  commercial  selenium 
and  tellurium  (probably  as  selenidc  and  telluride). 

Thallium  is  likewise  frequently  present  in  copper  and 
commercial  salts  of  this  metal.  In  Spain  a  very  impure 
copper  is  prepared  in  the  following  way :— Copper  pyrites 
is  allowed  to  oxidise  in  the  air,  and  the  resulting  sulphate 
of  copper  is  washed  out ;  scrap  iron  is  now  placed  in  the 
liquid,  which  causes  the  copper  to  precipitate  in  the 
powdery  state.  The  metal  is  then  collected  together, 
dried,  strongly  compressed,  and  heated  to  the  melting- 
point.  It  is  brought  over  to  this  country  in  the  form  of 
rectangular  cakes,  weighing  about  20  lbs.  each,  and  is 
called  "  cement  copper."  The  sulphide  of  thallium, 
oxidising  to  sulphate  along  with  the  sulphide  of  copper, 
is  washed  out  by  the  water,  and  precipitated  with  the 
copper  by  the  iron.    The  two  metals  alloy  together. 

Thallium  is  present  in  tolerable  quantity  in  lepidolite 
from  Moravia,  and  in  mica  from  Zinnwald.  It  has  like- 
wise been  found  in  the  deliquescent  "  sel  a  glace  "  from 
the  mother-liquors  of  the  salt-works  at  Nauheim.  This 
consists  of  a  mixture  of  the  chlorides  of  magnesium, 
potassium,  and  sodium,  with  relatively  considerable 
quantities  of  chlorides  of  rubidium  and  cassium,  and  sen- 
sible traces  of  chloride  of  thallium.  Thallium  is  also  met 
with  in  the  mother-liquors  in  th:  sulphate  of  zinc  works 
at  Gozlar,  in  the  Harz. 

Nordenskjold  has  found  in  the  copper  mine  of  Skrikcrum, 
in  Norway,  a  native  sclenide  of  copper,  silver,  and  thal- 
lium, containing  about  18  per  cent  of  thallium.  It  occurs  in 
the  form  of  lead-grey  compact  masses,  having  the  hardness 
of  copper  glance  and  a  sp.  gr.  of  6  ...  This  mineral  has  been 
named  VrookcsiU  by  its  discoverer.  Prom  the  general 
association,  of  selenium,  copper,  sjlvcr,  and  thallium  in 
iron  and  copper  pyrites  it  is  probable  that  the  thallium  is 
here  present  in  the  form  of  Crookesite  disseminated 
through  the  mass. 

The  optical  process  of  detecting  thallium  in  a  mineral 
is  very  simple.  A  few  grains  of  the  ore  are  crushed  to  a 
fine  powder  in  an  agate  mortar,  and  a  portion  taken  up 
on  a  moistened  loop  of  platinum  wire.  Upon  gradually 
introducing  this  into  the  outer  edge  of  the  flame  of  a  Hunsen's 
gas  burner,  and  examining  the  light  by  means  of  a  spectro- 
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scope,  the  characteristic  green  line  will  appear  as  a  con- 
tinuous glow,  lasting  from  a  few  seconds  to  half  a  minute 
or  more,  according  to  the  richness  of  the  specimen.  By 
employing  an  opaque  screen  in  the  eyepiece  of  the  spectro- 
scope to  protect  the  eye  from  the  glare  of  the  sodium  line, 
thallium  may  be  detected  in  half  a  grain  of  mineral,  when 
it  is  present  only  in  the  proportion  of  x  to  500,000.  The 
sensitiveness  of  this  spectrum  reaction  is  so  great  that  no 
estimate  can  be  arrived  at  respecting  the  probable  amount 
of  thallium  present. 

Many  samples  of  commercial  sulphuric  acid  and  yellow 
hydrochloric  acid  contain  thallium.  The  source  in  these 
cases  is  evidently  the  pyrites  used  in  the  sulphuric  acid 

(To  be  continued.) 


THE    CHEMICAL    CONSTITUTION   OF  CITRIC 
ACID  AND  ITS  NUMEROUS  DERIVATIVES. 

CRITtCAI.I.Y   EXAMINED  AND  INTKRPRETED  FROM  THE 
STANDPOINT  OF  THE  "  TYPO-NUCLEUS  "  THfcORY. 
By  OTTO  RICHTER,  Ph.D. 
(Concluded  from  page  43). 


Part  II. 

On  the  Effects  of  Heat  upon  the  Ordinary  Citrate  of 
Water,  as  also  on  the  Effects  of  Oxidising  and 
Reducing  Agents  upon  the  three  Pyro-Citric  Iso- 
mtridts. 

(1).  Let  us,  in  the  first  place,  inquire  into  the  effects  of 
heat  upon  the  ordinary  citrate  of  water.    When  this  com- 
pound is  heated  up  to  a  certain  point,  it  splits  up  into 
to  2  molecules  of  water  and  the  so-called  aconitate— 
7)        2C6;         H202.        HaOj,.    H2Q2.  H2Q2. 
n)  2(C2 :  C2  :  C2)  ;  HjOa  t  2H  ;  2C20  ~  2C2Oj  ~  2C203, 
ft)     2(04  =  0; 
which,  by  its  formula,  ought  to  occur  in  three  isomeric 
forms,  and  is  thus  shown  to  be  identical  with  the  d  ortho- 
cit  rate  of  the  third  scheme.    When  the  aconitate  is  heated 
in  its  turn  it  resolves  itself  into  carbonic  acid  and  a  mix- 
ture of  two  isomeric  water-Baits,  which  correspond  to  the 
itaconic  and  citraconic  acids  of  our  handbooks  ;  if  we  add 
to  these  a  third  isomeride,  which  passes  under  the  name 
of  mesaconic  acid,  the  whole  of  these  three  varieties  of 
pyro-citrate  may  be  included  in  the  collective  formula— 
7)       2C6;         H202.       H2Q2.  H202. 
«)  2(C2 :  C2 :  C2) ;  H202  :  2H  ;  2C20  ~  2H  ;  2Ca03, 
IS)  2(C4:C2); 
which  is  thus  shown  to  be  identical  with  the  c  meta- 
citraconite  of  the  second  scheme. 

It  is,  moreover,  of  importance  to  point  out  that  the 
three  pyro-citric  isomerides  belong  each  and  all  to  the 
class  of  meta  water-salts,  while  their  corresponding  ortho 
modifications  remain  yet  to  be  discovered.  Now  I  have  1 
good  reason  for  believing  that  the  a  variety  answers  to  the 
itaconate,  the  0  variety  to  the  citraconate,  and  the 
y  variety  to  the  mcsaconate,  and  I  ground  my  belief, 
amongst  others,  upon  the  fact  that  the  itaconate  is 
directly  convertible  by  heat  into  the  citraconate,  and  the 
latter  into  the  mcsaconate  ;  with  this  difference,  however, 
that  the  calorific  agency  requires  to  be  combined  with  the 
catalytic  agency  of  substances  like  nitric  or  hydriodic 
acid,  whereas  every  attempt  of  directly  converting  the 
itaconate  into  the  mesaconate,  and  vice  versa,  has  in- 
variably proved  a  failure.  Hut  since,  as  my  formula 
implies,  these  isomeric  relations  are  due  to  certain  typical 
differences  in  the  mode  of  condensation,  which  the  con- 
stituents of  the  complex  carbon  adjunct  are  liable  to 
experience,  it  stands  to  reason  that  the  a  arrangement 
(where  the  three  elementary  carbon  molecules  are  placed 
in  juxtaposition)  requires  to  pass  first  of  all  into  the 
fi  arrangement  (where  two  of  these  carbon  molecules  arc 
condensed  into  one,  while  the  third  remains  in  statu  quo) 
before  it  can  merge  into  the  7  arrangement  (where  all 
the  three  carbon  molecules  arc  condensed  into  onej. 


(2).  Let  us,  in  the  second  place,  contemplate  the  effects 
of  oxidising  and  reducing  agents  upon  the  three  pyro- 
citric  isomerides.  According  to  Carius,  when  the  three 
pvrocitric  varieties  are  treated  with  hypochlorite  of  water, 
2H202.2CI202,  the  resulting  products  are  the  so-called 
ita-  and  citra-chloromalates,  to  which  I  shall  assign  the 
collective  formula — 

 HiO^     H202.   HjO,. 

a)  2(C7Tcl)THaCUr"2Ca7Tf  ~OaTaH ; iCaOj  -  zH  ;  2CO3, 
P)  2C4; 

which  is  based  upon  the  following  train  of  reasoning  :— 
I  suppose  that  the  lormous  acid  principal  of  one  molecule 
of  pyro-citrate  becomes  oxidised  at  the  expense  of  the 
acid  constituent  of  the  hypochlorite,  while  the  liberated 
chlorine  re-unites  with  the  two  molecules  of  basic  wate 
The  resulting  two  molecules  of  chloro-peroxide  of  hydro- 
gen, 2HaCI202,  are  then  made  to  surrender  their  oxygen 
to  the  formous  acid  principal  of  a  second  molecule  of 
pyro-citrate,  while  the  two  molecules  of  hydrochloric  acid 
which  remain,  by  instantly  transposing  with  the  colligated 
alcohols  of  the  the  two  newly-formed  oxypyro-citrate  of 
water  molecules,  give  rise  to  the  corresponding  chlorides  ; 
at  the  same  time,  the  two  liberated  water  molecules, 
instead  of  being  eliminated,  appropriate  a  molecule  of 
formen  from  the  complex  carbon  adjunct,  &c,  with  final 
production  of  the  afore-mentioned  ita-  and  citra-chloro- 
malates. It  is  worthy  of  note  that,  when  the  solutions  of 
their  salts  are  boiled,  they  give  rise  to  the  so-called  ita- 
and  citra-tartrates,  to  which  I  attribute  the  formula — 

H202._     _H202.     _H202._  H20„ 
a)  2(C2:C1)  ;  H202-2Ca;  H2O2i2H;2C2O3-2H;2C20j. 
V)     2C4 ; 

because  the  metamorphosis  is  evidently  accomplished  by 
the  previously  formed  hydrate  of  the  base  transposing 
with  the  colligated  chloride.  It  will  be  seen  that  this 
formula  is  identical  with  the  b  meta-citraconeite  of  the 
second  scheme. 

Again,  if  we  treat  the  water-salts  of  theBe  acids  with 
zinc,  the  metal  becomes  oxidised  at  the  expense  of  the 
formic  acid  principal  and  the  newly-formed  hydrate  of 
zinc,  by  transposing  with  the  colligated  chloride,  gives 
rise  to  the  ita-  and  citra-malates  of  our  handbooks,  whose 
collective  formula? — 

 H2Q2.  H202.        H2Q2.  _H202. 

2(Ca :  C2j ;  H202  -  2C2 ;  H202  1 2H  ;  aCaO  -  2H  ;  2C203," 

agrees  entirely  with  the  b  meta-citraconite  of  the  second 
scheme. 

Theoretically,  the  reducing  action  of  sodium  amalgam 
or  hydriodic  acid  on  the  three  pyro-citric  isomerides 
ought  to  yield  three  varieties  of  meta-pyrotartrale  ;  but 
practically  the  reaction  appears  to  culminate  in  the  pro- 
duction of  the  ordinary  pyrotartrate  only.  This  unex- 
pected deviation  from  what  ma}*  be  termed  the  normal 
course  of  the  reaction  is  readily  explained  on  the 
hypothesis  that  the  three  looked  for  varieties  are  actually 
formed  in  the  first  stage  of  the  process,  but  that  in  the 
existing  conditions  the  a  and  y  varieties  are  first  changed 
into  the  ft  variety,  which,  by  the  method  of  ortho- 
genesis, is  ultimately  converted  into  the  ordinary  pyro- 
tartrate. 

1  may  observe  here  that  the  a  variety  of  this  compound 
seems  to  have  recently  been  obtained  by  Dittmar,  viz.. 
by  subjefling  Ritthausen's_glutanate  to  the  reducing 
action  of 
called  by 


lydnodic  acid.  The  desoxyglutanate,  as  it  is 
its  discoverer,  differs  considerably  from  the 
0  pyrotartrate,  not  only  in  the  smaller  size  of  the  crystals, 
but  likewise  in  the  melting-point,  which  is  several  degrees 
lower,  while  it  resembles  the  ft  variety  in  its  readiness  to 
split  up  into  2  molecules  of  water  and  the  anhydride.  I 
have,  therefore,  no  hesitation  in  attributing  to  the  aforesaid 
glutanate  the  collective  formula — 

_  H2Q2.  H202.  H20,.  HjO,. 

a)  2(H2C2  :  C2)  ;  H 

/*) 


2C4O  -  2C20-, 
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where  the  u  variety  corresponds  to  Ritth.-msen's  «Iutar.atc ; 
while  the  ji  variety,  from  which  the  ordinary  pyto-tanrate 
ought  to  be  obtainable  with  the  aid  of  reducing  agents,  ( 
remains  yet  to  be  discovered.  Another  point  of  interest 
which  the  glutanate  possesses  consists  in  its  isomeric 
relations  to  the  ita-  and  citra-malates,  on  the  one  hand, 
and  10  the  oxy-pyrotartrate  on  the  other  hand,  for  a 
comparison  of  their  formula  shows  that  these  three 
isomerides  are  genetically  connected  with  each  other  as 
iso,  meta,  and  ortho  modifications. 

In  drawing  these  lines  to  a  close,  I  may  be  permitted 
to  express  a  hope  that  this  paper,  in  conjunction  with 
those  that  precede,  will  not  be  thought  unworthy  of  a 
careful  perusal  and  searching  examination. 


PROFESSOR    BISCHOF  ON 
FRANKLAND  AND  ARMSTRONG'S  METHOD  OF 
WATER  ANALYSIS. 

Prokkssor  Gcstav  Bislhof,  of  the  Young  Chair  of 
Technical  Chemistry,  Glasgow,  read  a  paper  on  "  Frank- 
land  and  Armstrong's  Methud  of  Water  Analysis,"  at  a  re- 
cent meeting  of  the  Chemical  Section  of  the  Philosophical 
Society  of  Glasgow.  Considering  the  conflicting  evidence 
at  present  existing  in  regard  to  that  method,  it  appeared 
to  Professor  Bischof  desirable-  to  test  it  in  several  ways  in 
which,  so  far  as  he  w.ts  .c.vare,  it  had  not  been  tested.  He 
divided  the  method  into  three  stages :— 1.  The  measure- 
ment of  the  gases.  2.  The  combustion.  3.  The  evapora- 
tion of  the  water.  The  accuracy  of  each  stage  was  tested 
separately,  in  order  to  ascertain  to  which  stage  any  in- 
accuracies might  be  due. 

1.  Pure  carbon  dioxide  and  nitrogen  gases  were  mixed 
in  about  the  same  ratio  as  that  in  which  they  occur  in 
water.  The  mixture  was  determined  repeatedly  by  mea- 
suring their  total  volume,  and  the  volume  of  the  two  gases 
separately,  all  the  reagents  being  introduced  into  the 
laboratory  vessel  required  for  the  analysis.  Such  quan- 
tities of  carbon  and  nitrogen  as  occur  in  pure  water  could 
be  readily  measured  to  within  o  69  per  cent  of  the  actual 
quantity  present.  There  was  only  one  unaccountable 
exception  to  this  rule  amongst  a  large  number  of  measure- 
ments. When  measuring  076  c.c.  of  the  mixture,  the 
author  found  9358  per  cent  of  carbon  and  6-42  per  cent  of 
nitrogen,  instead  of  89  02  per  cent  of  carbon  and  10-98  per 
cent  of  nitrogen.  His  first  supposition,  that  this  might 
be  due  to  an  absorption  of  the  nitrogen  by  an  unusually 
large  proportion  of  the  reagents  employed,  had  to  be 
abandoned  ;  for,  after  leaving  0-08  c.c.  of  nitrogen  in  con- 
tact with  a  large  excess  of  the  reagents  over  night,  its 
volume  remained  perfectly  unaltered.  He  was  therefore 
strongly  inclined  to  attribute  this  one  incorrect  result  to 
an  error  in  reading  off  the  divisions  of  the  measuring- 
tubes.  He  found,  however,  that  it  was  of  no  consequence, 
in  measuring  very  small  quantities  of  gas,  whether  the 
solution  of  the  reagents  were  allowed  to  pass  more  or  less 
into  the  horizontal  thermometer-tube  connecting  the 
laboratory  vessel  with  the  measuring-tubes,  and  that  it 
made  a  considerable  difference  if  tbc  gas  were  passed  in 
one  instance  on  to  the  right,  and  in  another  to  the  left, 
side  of  the  first  stopcock,  especially  if  the  latter  bulged  out 
instead  of  the  bore  of  the  thermometer-tube  remaining 
equal  throughout.  As  it  was  difficult  to  stop  the  inflow 
always  at  exactly  the  same  place,  a  few  graduations  on 
the  horizontal  tube  might  allow  for  a  connection  in  the 
case  of  very  small  volumes  or  pases.  In  connection  with 
this  part  of  his  subjea.  the  author  directed  the  attention 
of  the  Section  to  an  ingeniously-constructed  pipette  that 
he  was  in  the  habit  of  using ;  and  he  proceeded  to  say 
that,  in  measuring  gases  resulting  from  combustions, 
carbon  monoxide  was,  in  his  experience,  more  frequently 
present  than  should  be  expected  from  Sutton's  description, 
and  he  therefore  always  tested  for  it.  The  gas  resulting 
from  the  combustion  of  the  residue,  after  the  evaporation 


of  an  impure  water,  was  next  divided  into  several  portions, 
whuh  were,  without  exception,  determined  with  the 
greatest  accuracy,  as  was  evident  from  the  relative  pro- 
portions of  carbon  and  nitrogen  obtained. 

2.  The  author  stated  that  he  made  the  copper  spirals 
used  in  the  combustion -tube  by  winding  evenly  fine  copper 
wire  round  a  central  wire.  He  preferred  having  this,  as 
also  the  copper  oxide,  tight  in  the  combustion-tube.  As 
the  latter  might  choke,  he  always  allowed  a  drop  of  water 
to  fall  on  the  sealed  end  of  the  combustion-tube  after  the 
combustion  had  been  finished,  and  the  test-tube  containing 
the  gas  removed.  The  falling  of  the  mercury  in  the 
delivery-tube  of  the  air-pump  at  once  indicated  whether 
or  not  the  combustion-tube  was  choked.  However  fine 
and  tight  the  copper  oxide  might  be,  choking  was  found 
to  take  place  very  rarely.  The  residue  from  the  evapora- 
tion was  divided  into  several  portions,  which  were  burnt 
and  measured  separately,  and  the  results  examined. 

3.  Like  quantities  of  Loch  Katrine  water  were  evaporated 
under  the  same  and  under  different  conditions  as  to  tem- 
perature, but  always  under  the  glass  shades;  and  the 
author  thought  he  might  conclude  from  the  results  thus 
obtained  that  the  temperature  and  the  time  allowed  for 
evaporating  the  water  were  of  some  consequence,  inas- 
much as  a  somewhat  larger  proportion  of  organic  nitrogen 
was  obtained  if  the  evaporation  were  finished  in  a  com- 
paratively short  time— say,  a  litre  in  about  twenty  hours — 
than  if,  at  a  lower  temperature,  five  or  six  days  were 
allowed.  He  could  not  explain  this  in  any  other  way  than 
by  supposing  a  fermentation  to  set  in,  thereby  altering  the 
nitrogenous  organic  matter ;  that  was  not  impossible,  as 
the  sulphurous  acid  added  acted  as  an  antiseptic.  How- 
ever, as  Dr.  Frankland  did  not  add  that  acid  to  the  contents 
of  the  evaporating-dish,  but  only,  if  required,  to  the  flask 
in  which  it  was  boiled  and  kept,  such  a  fermentation  might 
set  in  if  the  water,  after  the  sulphurous  acid  had  been 
driven  off,  were  kept  for  a  long  time  at  a  temperature  of, 
say,  about  70°  C,  without  adding  any  new  portion  from 
the  flask. 

Three  questions  still  remained  for  further  consideration, 
namely — 

1.  The  action  of  any  free  acid  that  might  be  formed  in 
the  organic  matter  during  the  evaporation. 

2.  The  estimation  of  the  nitrates  and  nitrites. 

3.  Whether  the  results  were  reliable  in  analysing  very* 
pure  waters. 
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Somk  experiments  were  performed  at  Lacy  Brothers, 
Callis  Mill,  near  Hebden  Bridge,  upon  two  of  Galloway's 
New  Patent  Boilers,  28  feet  long,  tJ  feet  diameter,  and 
working  at  90  lbs.  pressure,  one  of  them  fired  by  hand, 
the  other  by  the  self-feeding  furnace.  The  results  of  tests 
show  a  gain  of  15  per  cent  in  favour  of  the  self-feeder. 

Results  of  Tests,  January  22,  23,  1874,  at  Messrs.  Lacy'u 

Poum!*  •  f 

ririn-  Time,         Coals  Water  Water 


in  hour?. 


Ised. 


Evaporated,  tvar-ora'ct 

IHrlh,ofC>.ftl. 
iwts.  lb*,       c.ill'  nv 

Hand-fired  ..  105  75  o  7150  842 
Self-feeding  ..    105       69    26       77^0  9  93 

William  Young,  Brothers,  Queen  Street,  London,  show 
a  Smoke  Preventer  with  spiral  bars,  for  every  description 
of  furnaces,  grates,  and  stoves.  By  means  of  this 
apparatus  the  luel  is  introduced  at  the  bottom  of  the  fire, 
under  the  burning  coals,  and  thus  the  production  of  smoke 
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is  prevented.  The  smoke  preventer  is  composed  of  spiral 
bar*  mounted  on  an  axis,  which  is  moved  by  hand  or 
machinery  each  time  coals  are  required ;  in  an  ordinary 
fire-grate,  there  is  a  small  trough  at  the  bottom,  in  which 
works  an  axis  carrying  two  vanes  of  fire-bars.  The  coat 
is  put  into  the  trough,  and  the  poker  is  used,  not  to  poke 
the  fire,  but  to  turn  the  fire-bars  round,  thus  turning  the 
fresh  coal  under  the  ignited  coals. 

Piercy,  of  Birmingham,  exhibit  an  apparatus  called  a 
Mechanical  Stoker,  patented  by  Dillwyn  Smith.  It  is  a 
very  ingenious  arrangement  for  feeding  the  furnace 
mechanically.  In  front  of  the  fireplace  is  a  cylinder  about 
4  feet  long  and  8  in  diameter;  up  the  top  of  this  is  a 
hopper  which  will  hold  about  5  cwts.  of  coal.  In 
the  cylinder  revolves  two  Arclrmedean  screws,  one 
right  and  one  left,  which  carries  the  coal  into  chambers, 
one  underneath  each  screw.  In  these  chambers  revolve 
two  fans,  which  throws  the  coal  the  whole  length  of  the 
furnace,  the  quantity  of  coal  being  regulated  by  the 
requirements  of  the  boiler. 

Sudlow,  of  Oldham,  exhibits  a  Rot  ary  Engine,  the 
advantages  of  which  are  as  follows : — It  obviates  the  dead 
points  or  centres  of  the  crank,  and  consequent  ever- 
varying  leverage,  the  steam  acting  at  an  uniform  distance 
from  the  centre  throughout  its  entire  travel.  It  also  gives 
an  increased  longitudinal  capacity,  wherein  to  expand 
high  pressure  steam  without  incurring  pressure,  as  in  the 
case  of  compound  engines ;  also,  where  necessary,  the  fly- 
wheel can  be  entirely  dispensed  with. 

Reese  anb  Gledhill  show  Wright's  Patent  Movable 
Fire-Bar.  The  rapid  and  complete  manner  in  which 
they  operate  upon  the  combustible  matters  used  decreases 
the  formation  of  clinker  or  stag,  by  removing  the  refuse 
while  in  a  state  of  dust  before  it  has  time  to  cake  into  a 
clinker.  By  their  peculiar  advancing  and  retiring  action, 
the  slag  that  is  formed  at  the  extreme  back  of  the  furnace 
is  brought,  with  every  successive  action  of  the  bars,  and 
deposited  on  the  dead-plate,  or  mouth  of  the  furnace. 
This  is  an  advantage  of  the  greatest  importance,  as  the 
removal  of  slag  from  the  extreme  back  of  furnaces  has 
always  been  attended  with  great  dificulty  and  the  period- 
ical destruction  of  the  fire.  A  thorough  and  complete 
combustion  is  effected  by  the  breaking  up  and  removal  of  j 
the  slag,  and  consequent  free  admission  of  air  between  ; 
the  bars,  and  a  large  saving  is  effected  in  the  usual  con- 
sumption of  coal. 

Mr.  Gall,  of  Halifax,  shows  a  Patent  Self-Acting  Smoke 
Preventer,  with  the  recommendation  that  it  will  reduce 
the  smoke  emitted  from  the  chimney  by  seven-eighths  ; 
and  should  this  result  not  be  attained  the  purchaser  may, 
within  one  month,  return  the  Preventer  to  the  patentee, 
and  no  charge  whatever  will  be  made. 

Dingley  and  Son,  of  Leicester,  exhibit  Lake's  Coal 
Economiser,  which,  according  to  the  statement  of  the 
patentee,  will  save  from  10  to  15  per  cent  on  stationary 
boilers,  and  from  20  to  25  per  cent  on  multitubular 
boilers.  This  arrangement  consists  of  a  conical,  fluted, 
or  corrugated  valve,  applied  to  the  rear  end  of  the  tube 
and  capable  of  being  adjusted  as  required  ;  the  openings 
round  the  valve,  being  the  outlet  for  the  draught,  and 
which  are  proportioned  to  the  area  over  the  bridge,  cause 
the  fire  to  be  kept  in  close  contact  with  the  plates  around 
and  throughout  the  entire  length  of  the  tube,  ensuring 
more  perfect  combustion  and  equal  distribution  of  the  heat 
within  the  boiler.  It  is  applied  without  in  any  way 
altering  the  boiler  or  interfering  with  present  draught. 

Howard's,  of  Bedford,  show  their  celebrated  Safety 
Boiler;  and  among  the  leading  features  of  this  boiler  are, 
safety  (every  boiler  is  tested  to  three  times  its  working 
pressure,  and  the  bursting  pressure  of  the  tubes  is  at 
least  1500  lbs.  per  square  inch),  great  simplicity  of  parts, 
facility  of  repairs,  and  durability.  In  the  Howard  Safety 
Boiler  there  are  neither  seams  nor  rivets,  and  no  joint  is 
exposed  to  the  direct  action  of  the  fire ;  the  tubes  are 
counterparts  of  each  other,  and  every  part  is  made  on  the 
interchangeable  principle  ;  and  it  is  more  readily  accessible, 


both  internally  and  externally,  for  thorough  inspection 
and  cleaning  than  almost  any  other  form  of  boiler — high 
pressure  steam,  with  economy  of  fuel.  With  this  boiler 
a  pressure  of  120  to  140  lbs.  per  square  inch  is  more  secure 
than  ordinary  boilers  working  at  50  lbs.,  while  experience 
has  shown  that  on  the  great  question  of  economy  of  fuel 
the  hopes  entertained  that  the  higher  pressure  of  steam 
would,  under  proper  conditions,  lead  to  an  important 
saving  of  coal  have  been  realised. 

A  similar  boiler  is  shown,  and  called  the  Safe  and  Sure 
Boiler,  by  the  Patent  Steam  Boiler  Company,  01  Birming- 
ham. They  claim  for  their  boilers  absolute  safety  from 
explosion  ;  this  advantage  is  obtained  by  the  sub-division 
of  steam  and  water  in  small  tubes  tested  to  a  pressure 
of  500  lbs.  to  the  square  inch.  If  a  tube  should  burst, 
the  only  result  would  be  a  rush  of  steam  and  water  into 
the  furnace,  a  sudden  lowering  of  the  steam  pressure,  and 
the  extinction  of  the  fire.  A  boiler  is  often  thrown  aside 
as  useless  nine-tenths  of  which  is  practically  good,  but 
from  the  remaining  tenth  having  failed  the  whole  has  to  be 
rcjecleil ;  with  this  boiler  that  one^  tenth  could  have  been  re- 
placed by  a  new  one  in  perhaps  less  than  two  hours,  when 
the  whole  would  have  been  as  good  as  ever.  The  nature 
and  disposition  of  the  heating  surface  in  thisboiler  are  such 
as  cannot  fail  to  fully  utilise  the  heat  applied,  while  the 
internal  arrangements  are  such  as  entirely  prevent  the 
escaping  gases  becoming  much  above  the  temperature  of 
the  steam,  and  ensures,  with  an  ordinary  amount  of 
attention,  perfect  consumption  of  the  smoke. 

Stanley,  of  Sheffield,  shows  his  Patent  Furnace  for 
Smelting  Ore.  The  advantages  of  these  furnaces  are,  in 
the  fust  place,  they  affect  a  saving  of  from  25  to  30  per 
cent  in  fuel.  The  use  and  expense  of  grate-bars  are  dis- 
pensed with,  as  these  furnaces  have  closed  fire-places 
formed  in  brickwork;  they  make  from  80  to  90  per  cent 
less  ash  than  open  fire-grate  furnaces,  the  workmen  have 
much  less  labour  in  working  these  furnaces,  and  the  heat 
is  quicker  and  more  under  the  control  of  the  furnace  men. 

Bailey  and  Co.,  of  the  Albion  Works,  Salford,  make  a 
very  fine  show  of  Pyrometers,  Ilallam's  Ejectors,  Oil 
Testers,  and  other  useful  inventions.  Bailey's  Patent 
Pyrometer  is  used  for  indicating  heat,  saving  coal,  and 
promoting  uniformity  of  production  in  malt-kilns,  ovens, 
and  in  other  places  where  a  certain  degree  of  heat  is 
requisite.  The  pyrometer  for  malt-kilns  is  4  feet  long, 
and  has  an  enamel  dial  4  inches  in  diameter;  the  dial  is 
indicated  to  300° — black  figures  on  a  white  ground.  One 
of  these  pyrometers  has  been  tried  at  the  Valley  Mil), 
near  Holyhead,  and  the  proprietor  has  tested  it  and  found 
it  very  sensitive  at  any  change  of  temperature,  enabling  the 
man  to  keep  his  kiln  at  the  proper  heat,  which  is  very 
important  in  malt-kitns.  These  pyrometers  are  also  used 
by  the  Government  departments  for  baking  bread  ;  it  is 
also  used  for  indicating  the  waste  heat  in  flues  of  works 
and  locomotives,  for  indicating  the  temperature  of  blast- 
furnaces, gas  retorts,  and  other  useful  purposes  where 
high  temperatures  are  used. 

I5ailey's  Oil  Tester  is  a  very  ingenious  instrument  for 
finding  out  the  value  of  oils  as  lubricants;  and  if  good 
oil  is  used  for  lubricating,  it  reduces  friction  in  the 
machinery,  and  thus  saves  coal  and  wear  and  tear.  The 
tester  may  be  briefly  described  as  a  piece  of  3-inch  shaft 
and  two  brass  steps,  upon  which  frictional  pressure  is 
obtained  by  weighted  levers  ;  a  thermometer  is  fixed  upon 
the  machine,  to  denote  the  temperature.  One  drop  of 
oil  is  put  on  to  a  drum  of  3  inches  diameter,  friction  is 
applied,  and  the  "life  time"  of  the  oil  (which  is  the 
technical  term)  is  indicated  by  means  of  a  speed  indicator, 
which  indicates  the  number  of  revolutions  required  to 
raise  the  temperature  a  given  number  of  degrees.  The 
exact  money  value  of  oil  may  be  arrived  at  as  follows 
Suppose  a  certain  quantity  of  No.  1  oil  on  the  machine 
shows  200'  by  being  driven  10,000  revolutions,  No.  2  oil 
shows  200°  and  7500  revolutions,  or  25  per  cent  less 
value.  In  addition  to  this  practical  way  of  obtaining  a 
rcsolt,  the  machine  may  be  driven  to  a  higher  tempera- 
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Lauraceer  (Laitrus  eamphora)."  by  Donato  Tommasi. 
When  camphor  is  heated  with  benzyl  chloride  and  zinc,  a 
violent  action  takes  place,  accompanied  by  the  evolution 
of  much  hydrochloric  acid.  The  distillate,  after  the 
best  to  try  all  oils  to,  if  their  lubricating  power  is  to  be  |  removal  of  the  hydrochloric  acid  and  water,  is  re-distilled. 


ture,  to  see  which  oil  produces  the  worst  residue.  In 
testing  various  oils,  a  certain  weight  or  measure  must  be 
taken  ;  the  thermometer  should  always  indicate  the  same 
temperature  at  starting.    It  is  found  that  200'  I",  is  the 


consumed,  and  the  machine  should  be  always  driven  until  | 
that  temperature  is  indicated,  and  then  immediately 
stopped  ;  the  bearings  of  the  spindle  should  be  well  oited, 
to  prevent  friction  in  the  wrong  place,  when  a  temperature  1  present 
nf  200"  has  been  obtained  (the  speed  index  showing  zero  ' 
at  the  start),  it  should  then  be  seen  the  number  of  revolu- 
tions taken  to  produce  the  temperature.    After  testing  the 
oil,  it  is  directed  that  the  machine  be  stopped,  and  the  oil 
is  to  remain  on  the  machine,  and  in  twelve  hours  after  it 
is  to  be  tested  again  to  see  how  soon  200°  can  be  obtained ; 
the  second  experiment  will  indicate  which  oil  is  the 
inferior  on  machinery  when  stopped.    The  following  is 
a  short  table  of  results  on  trying  these  various  kinds  of 
oil  :  — 

Total" 

Timpera'urt;  indicated 
pro.lus.ci).  Speclof 
Three  Te»t». 


Quality  of 
Oil. 


Market 
Piite 
per 
gallon. 
t.  J. 
6  o 


Kc«l  value  f>( 

the  Oil*, 
ukini;  No.  1 
as  a  slan  Jar  J. 
».  J. 

6  o 
9  0 
3  o 


No.  1     . .    200  120,000 

No.  2    . .    200         180,000         4  o 

No.  3     . .    200  60,000         2  6 

It  will  be  seen  that  No.  2  oil  will  allow  50  per  cent  more 
revolutions  to  be  performed  than  No.  1,  and  must  there- 
fore be  worth  50  per  cent  more  money. 

Messrs.  Johnson  and  Hobbs,  of  Manchester,  exhibit  a 
model  of  a  Patent  Apparatus  for  the  Condensation  of 
Smoke,  Gases,  &c.  This  apparatus  is  exceedingly  simple 
and  inexpensive  in  its  construction ;  it  is  on  the  paddle- 
wheel  principle,  with  an  addition  of  projections  on  the 
blades  to  produce  a  finely-divided  spray  of  water,  which 
falls  through  a  series  of  network  composed  of  laths, 
brushwood,  shingle,  or  other  material,  and  is  so  arranged 
as  may  seem  best  for  arresting  the  substances  to  l>e 
operated  upon.  The  same  liquid  may  be  used  over  and 
over  again,  until  charged  to  any  extent  that  may  be 
desired.  The  inventors  declare  that  this  machine  will  be 
found  more  effective  than  the  expensive  condensing  towers 
now  used  for  the  purpose,  as  it  produces  a  powerful 
draught,  which  can  be  regulated  at  will,  and  the  solution 
can  be  made  in  the  machine  as  concentrated  as  may  be 
required.  The  machine  has  been  tried  in  condensing 
ammonia,  and  has  been  found  to  succeed  thoroughly ;  the 
working  parts  of  the  apparatus  can  be  arranged  to  resist 
the  action  of  hydrochloric  and  other  powerful  gases 
affecting  metal  work. 

(To  be  continued). 


PROCEEDINGS  OF  SOCIETIES. 

CHEMICAL  SOCIETY. 
Thursday,  February   5,  1874. 

Dr.  Odlino,  F.R.S.,  President,  in  the  Chair. 

The  minutes  of  the  preceding  meeting  were  read  and  con- 
firmed, after  which  Messrs.  F.  M.  Rimington,  J.  Reddross, 
and  P.  H.  Davies  were  formally  admitted  Fellows  of  the 
Society. 

The  names  rend  for  the  first  time  were  those  of 
Messrs.  George  Chaloner,  Thomas  Charles,  M.D.,  Henry 
Leicester  Greville,  A.  S.  Napier,  B.Sc,  Saranoske  M. 
Nishigaiva,  John  Linford,  James  T.  Armstrong,  Harry 
Edgccurnbc  Thomas,  and  F.  V.  L.  Cruse. 

For  the  third  time — Messrs.  Howard  Barrett,  Thomas 
Pcmberton  Wiltshire,  George  Whewell,  and  John  Young, 
who  were  ballottcd  for  and  duly  elected. 

The  first  communication  was  a  "  Preliminary  Notice  on 
the  Action  of  Benzyl  Chloride  on  the  Cttinflwr  if  the 


by  which  means  it  is  separated  into  two  portions— a  more 
volatile  one,  which  passes  over,  and  a  viscous  residue, 
containing  a  crystalline  substance  whose  nature  is  at 
undetermined.  Six  liquids,  boiling  at  various 
temperatures  Jfrom  108°  to  204*,  were  obtained  from  the 
volatile  portion  by  careful  fractionation,  the  first  of  which, 
boiling  at  ioS"  to  112°  C,  appears  to  be  toluol.  It  is 
probably  produced  by  the  action  of  nascent  hydrogen  on 
the  benzylic  chloride,  thus— C7H7Cl  +  H1  =  C7H8-f-ClH. 

The  President  having  thanked  the  author  in  the  name 
of  the  Society,  Dr.  C.  R.  A.  Wright  read  a  communica- 
tion entitled  "  Isomeric  Terf>enes  and  their  Derivatives 
(Part  III.,  On  the  Essential  Oils  of  Wormwood  and 
Citronclle):'  This  paper  consists  chiefly  of  a  detailed 
account  of  the  author's  experiments  on  these  compounds, 
which  had  been  previously  communicated  to  the  Society 
in  a  preliminary  notice.  The  oil  of  wormwood,  besides 
absinthol,  yields  a  blue  liquid  of  high  boiling-point, 
Gladstone's  cerulene,  and  also  a  small  quantity  of  a 
terpene  boiling  at  about  1500.  The  purified  absinthol, 
C,oH,60,  boils  at  200°  to  201°  (corrected).  In  the  oil  of  ci- 
tronelle  he  found  a  body,  CioH,gO,  easily  alterable  by  heat, 
boiling  at  about  210"  to  225°,  whilst  Gladstone  stated  the 
main  constituent  to  be  a  body  boiling  pretty  constantly  at 
199°  to  205'  C,  and  having  a  formula  CiolIidO,  so  that  it 
is  probable  the  composition  of  the  oil  of  citronelle  varies 
with  the  season,  age  of  the  plant,  &c.  Treated  with  zinc 
chloride,  absinthol  yields  cymene,  whilst  citronellol 
appears  to  give  a  mixture  of  hydrocarbons,  the  principal 
of  which  contains  much  more  hydrogen  than  cymene. 
Phosphorus  pcntasulphide  and  absinthol,  as  previously 
noticed,  yield  cymene  and  thio-cymene,  C10H14S,  the 
latter  forming  with  silver  nitrate  (not  in  excess)  a  yellow 
salt,  sparingly  soluble  in  alcohol,  CoHijAgS.  Citronellol, 
with  the  same  reagent,  yields  a  mixture  of  hydrocarbons, 
amongst  which  is  one  having  the  composition  C,0Hi6. 
The  action  of  phosphorus  pentarhlonide  on  citronellol 
causes  an  evolution  of  hydrochloric  acid,  and  the  formation 
of  a  chlorinated  organic  substance,  which  breaks  up  on 
heating,  leaving  a  mixture  of  terpenes  and  resinous 
polymerides  thereof.  Citronellol,  as  already  noticed,  unites 
with  bromine,  and  the  product,  CioHi$Br2Of  splits  up 
when  heated,  with  formation  of  cymene,  thus — 
C,oH,BBrJ0  =  HiO-f  2HBr  + CIOH,4. 
The  cynienes  obtained  in  these  various  reactions,  when 
oxidised  with  chromic  liquor,  yield  nothing  but  tere- 
phthalic  acid,  acetic  acid,  and  carbonic  dioxide,  showing 
that  they  are  identical. 

Dr.  Ohling  said  he  had  listened  to  the  paper  with  great 
interest.  Although  we  imagined  that  we  were  able  to 
explain  so  many  cases  of  isomerism,  it  appeared  there  wire 
instances,  as  in  the  compounds  of  hydrogen  and  cymene, 
which  were  but  imperfectly  understood. 

The  author  replied  that  it  was  difficult  to  explain  the 
existence  of  four  isomeric  dihydrides  of  cymene  on  the 
ordinary  supposition  that  the  latter  was  a  benzene 
derivative  having  the  side  chains  opposite  to  one  another 
—that  is,  in  the  1:4  position.  From  thermo-chemical 
considerations,  however,  if  the  terpene  could  be  re- 
generated by  the  combination  of  hydrogen  and  cymene, 
we  should  doubtless  find  that  the  different  isometides 
during  their  formation  would  developc  different  amounts 
of  heat.  The  fourisomerides  which  had  been  examined — 
namely,  terebene,  the  hydrocaibon  from  oil  of  lemons,  the 
terpene  from  oil  of  nutmegs,  and  that  from  oil  of  orange- 
peel — differed  both  in  their  boiling-points  and  in  their 
oxidation-products.  With  bromine  and  with  sulphuric 
acid,  they  all  gave  rise  to  like  product*,  but  different 
amounts  of  heat  were  developed  during  the  reaction. 

The  next  paper  was  a  "  Preliminary  Notice  on  the  Fir- 
bromates,"  by  M.  M.  Pattison  Mur,  F.R.S.E.  The 
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author  forms  the  perbromic  acid  by  the  ad  ion  of  bromine 
on  an  aqueous  solution  of  perchloric  acid.  On  neutralising 
with  potassium  hydrate,  potassium  perbromate  is  obtained 
in  a  crystalline  state,  being  difficultly  soluble  in  cold 
water.  It  is  isomorphous  with  the  perchlorate  and  petiodate. 
A  crystalline  barium  perbromate  is  obtained  on  mixing 
aqueous  solutions  of  barium  chloride  and  the  potassium 
salt,  and  adding  alcohol ;  copper  perbromate  forms  a  pale 
greei  powder. 

The  President  having  thanked  the  author  in  the  name 
of  the  Society,  the  Secretary  proceeded  to  read  a  paper 
"  On  the  Coals  from  Cape  Breton,  their  Cokes  and  Ashes, 
with  some  Comparative  Analyses"  by  Henry  How,  D.C.L. 
This  paper  contains  the  results  of  the  examination  of  the 
Main  Seam  Coal  at  Sydney  Mine,  Nova  Scotia,  and  of 
the  Lingan  coal-mine,  giving  the  amount  of  cokes  pro- 
duced by  fast  and  slow  coking.  The  author  states  that 
there  are  not  many  published  quantitative  analyses  of  coal 
ashes,  although  general  enumerations  of  some  of  their 
constituents  are  by  no  means  uncommon,  and,  after 
criticising  the  various  published  analyses,  gives  those 
made  by  himself  of  the  ash  of  the  Sydney  main  coal  and 
of  the  Lingan  coal,  comparing  them  with  those  of  "  Bog- 
head." 

Dr.  Odlinc  said  the  results  were  not  new,  especially 
the  varying  amount  of  coke  yielded  by  the  coal  in  experi- 
ments on  small  quantities.  The  proportion  of  any 
constituent  of  the  ash — as,  for  instance,  the  lime  in  a  true 
coal  yielding  only  1  or  2  per  cent  of  ash — could  scarcely 
be  compared  with  that  of  a  substance,  like  the  torbane 
mineral,  containing  as  much  as  30  per  cent  of  inorganic 
matter. 

The  meeting  was  then  adjourned  until  Thursday, 
February  19,  when  there  will  be  a  lecture  "  On  the 
Detection  and  Estimation  of  Adulteration  in  Food  and 
Drinks,"  by  Mr.  J.  Bell,  F.C.S.  Lectures  are  also 
announced  for  March  19,  "  On  Dissociation,"  by  Mr. 
J.  Dewar,  F.R.S.E.,  and  for  May  21  on  "The  Sewage 
Question  from  a  Chemical  Point  of  View,"  by  Dr.  VV.  H. 
Corfield,  F.C.S. 


foundation  and  had  to  be  lowered,  or  the  other  wsstl 
raised,  to  meet  one  another.  The  flask  has  this  advantage 
over  Dr.  Carmichael's  method,  that  the  filtration  can  be 
effected  in  the  vessel  in  which  the  precipitate  which  is  left 
can  be  immediately  dried  and  ignited.— I  am,  &c, 

Isaac  B.  Cooke. 

15  and  43,  Mrnwn's  Building*,  Liverpool, 
Keb.  7,  1S74- 


EVOLUTION  AS  APPLIED  TO  THE  CHEMICAL 
ELEMENTS. 


To  the  Editor  of  the  Chemical  News. 
Sir,— In  the  Chemical  News  for  January  23rd  (p.  43), 
Mr.  W.  H.  Wood  took  upon  himself  the  criticism  of  my 
article  in  Nature,  Nov.  6th  last,  in  default,  as  he  says,  of 
more  experienced  chemists.  But,  as  this  question  is  as 
much  one  of  physics  as  of  chemistry,  perhaps  it  would 
have  been  better  if  he  had  left  the  matter  in  the  hands  of 
'  MM.  Bert  helot  and  Dumas,  who  have  been  lately  discussing 
it,  instead  of  committing  himself  by  supposing  that  the 
melting-point  of  arsenic  or  any  other  body  is  independent 
of  the  pressure. 

The  fact  is  that  the  melting-points  of  As,  Sb,  and  Bi, 
cannot  well  be  compared  together,  as  it  is  only  under 
pressure  that  As  will  melt.     But  if  we  look  at  the 


CORRESPONDENCE. 


FILTERING  APPARATUS. 

To  the  Editor  of  the  Chemical  News. 
Sir, — Permit  me  a  word  of  explanation  on  the  reference' 
contained  in  the  letter  of  Mr.  J.  F.  Kerr  (vol.  xxix.,  p.  71), 
to  the  filtering  apparatus  proposed  by  me  in  vol.  xxvii., 
p.  261.  I  merely  wish  to  correct  a  mistake  which  I  did 
not  write  to  correct  at  the  time,  thinking  tbat  the  error 
was  too  gross  to  mislead  any  reader. 

The  weight  of  the  ash  of  the  carded  cotton-wool  used 
for  the  filter  was  given  by  mc  as  less  than  i»gth  grain  ;  it 
was  misprinted  aB  less  tha.i  100  grains.  I  supposed  it 
would  be  evident  at  once  that  no  operator  could  be  satis- 
fied with  a  residuum  which  is  greater  than  the  total  quan- 
tity usually  operated  upon  of  the  sjbstance  to  be  analysed. 

I  would  not  say  a  word  in  depreciation  of  the  beautiful 
apparatus  of  Dr.  Carmichael  when  used  for  very  exact 
analysis ;  but  for  technical  purposes  the  manipulation  is 
too  tedious,  and  few  flat-bottomed  thin-glass  beakers  can 
bear  a  pressure  anything  like  approaching  to  a  perfect 
vacuum.  The  flask  of  200  or  300  c.c.  does  bear  a  com- 
plete  vacuum  without  danger  of  fracture;  and  the  rare- 
faction arising  from  the  condensation  of  steam  gives  the 
advantage  over  Mr.  Kerr's  method  derivable  from  a  pressure 
of,  say,  equal  to  25  feet  of  water,  instead  of  the  30  inches 
which  his  syphon  offers. 

The  inversion  of  the  flask  is  no  source  of  inconvenience, 
and,  in  fact,  the  weight  of  the  flask  reared  against  an  angle 
makes  it  much  more  easily  adjustable  to  the  lowest  point 
of  the  substance  to  be  filtered  than  if  it  stood  on  its  own 


temperature  at  which  these  bodies  pass  into  vapour,  As 
is  found  to  volatilise  readily  at  180°  (Miller);  whilst, 
according  to  Watts's  Dictionary,  Sb  melts  at  4300,  and 
volatilises  at  a  red  heat ;  Bi  requires  a  still  higher 
temperature  to  volatilise  it,  but  melting  as  low  as  260". 
So  these  elements  are  not  quite  so  anomalous  as 
Mr.  Wood  tries  to  make  out.  But  as  to  the  chemistry  of 
the  question,  I  must  own  that  Mr.  Wood,  where  he  finds 
fault  with  me,  is  in  the  right.  I  have  to  thank  him  for 
pointing  out  that,  by  an  oversight,  atomic  heat  was  written 
for  specific  heat.  If  Mr.  Wood  wishes  to  hear  the 
discussions  that  have  lately  been  raised  on  this  point, 
in  Comptes  Rend  us,  vol.  77,  No.  23,  he  will  find 
there  a  letter  from  Mr.  N.  Lockyer,  read  before  the 
Academy,  where,  on  the  ground  of  the  existence  of 
hydrogen  in  the  hottest  of  the  stars,  and,  on  the  other 
hand,  the  late  appearance  of  the  metalloids  in  the  history 
of  the  universe,  he  advocates  what  he  terms  the  plasticity 
\  of  the  metalloids.  The  conclusion  that  he  here  arrives 
at,  first  brought  before  the  Royal  Society,  is  «tir>ported 
by  Dumas,  but  opposed  by  Berthelot  on  the  grot  '  chiefly 
of  the  specific  heat  of  the  elements.  He  shows  that  the 
specific  heat  of  the  elements  follows  different  laws  from 
that  of  compounds,  particularly  instancing  the  hydro- 
carbons.— I  am,  &c, 

C.  T.  Blansharo. 

Queen's  College,  Oxford. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 


ots.  All  decrees  °»  temperature  are  Centigrade,  unless  other*  i*e 
expreited. 

Comptes  Rendus  Hebdomadaires  dis  Stances  de  VAcademie 
des  Sciences,  December  22, 1873. 

Action  of  Incandescent  Substances  in  the  Trans- 
mission of  Electricity.— M.  Doulot.— Carbon  and  plati- 
num act  oppositely.  Thus,  a  cylinder  of  glowing  charcoal 
being  substituted  for  the  ball  of  an  electroscope,  if  one 
bring  near  a  positively  charged  body,  the  leaves  will 
quickly  diverge  till  they  are  discharged  by  the  metallic 
balls  on  either  side ;  then  diverge  again,  and  be  again 
discharged  ;  and  so  on,  as  long  as  the  electrified  body  is 
held  near.    If  it  be  removed  before  the  leaves  reach  the 
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balls,  ihey  remain  apart,  with  positive  electricity;  thus 
thif  carbon  has  allowed  the  negative  electricity  to  flow  oft. 
The  results  arc  different  where  a  negatively  electrified 
body  is  used.  The  electroscope  is  affected  only  at  a  very 
small  distance  ;  the  leaves  separate  less  quickly,  and  they 
come  together  promptly,  whenever  the  source  of  electricity 
is  withdrawn.  These  phenomena  are  quite  opposite  to 
those  observed  ly  M.  Lrman  with  the  uphlogistic  lam]-  — 
that  is,  with  an  incandescent  platinum  wire. — which 
indicate  that  incandescent  platinum  allows  positive  elec- 
tricity to  flow  away  more  readily  than  negative. 

Muddy  Eruption  of  Nisyros.— Letterfrom  M.Gorccix.  I  £al\es_™ 

Limit  of  Ice  in  the  Arctic  Ocean.— M.  Ch.  Grad.—  As 
meteorological  conditions  change  from  year  to  year,  the 
state  and  extension  of  ice  vary  also.  But  every  year,  and 
even  during  winter,  spaces  of  open  water  and  navigable 
passages  appear  throughout  the  whole  ma?s.  The  prac- 
tical inference  is  the  importance  of  steam  vessels,  instead 
of  sledges,  in  scientific  expeditions  to  the  pole. 

Physical  Constitution  of  the  Sun.— (Reply  to  the 
criticisms  of  M.  Faye). — M.  Vicaire.— After  answering 
M.  Fayc's  objections  to  his  method,  the  author  takes  up 
some  of  the  general  objections  made  to  the  results.  The 
first  is  incompatibility  of  his  (M.  Vicaire'*)  theory  with 
the  nebular  hypothesis  of  La  Place.  He  indicates  the 
principle  by  which  he  hopes  to  connect  his  views  with 
those  generally  admitted  as  to  the  origin  of  the  solar 
system.  Originally,  an  extreme  temperature  kept  the 
elements  of  the  solar  nebula  in  the  slate  of  dissociated 
gases.  As  cooling  went  on  combinations  may  have  com 
menced  to  form ;  at  the  same  time  pressure  increased  to 
the  centre,  since  the  approximation  of  parts  increased  the 
intensity  of  gravity.  At  a  given  moment  a  condensation 
may  have  occurred,  either  from  a  stable  combination 
having  been  produced  or  from  pressure.  The  nucleus 
thus  formed  at  the  temperature  of  the  nebula,  having  a 
much  greater  radiating  power,  must  have  cooled  quickly, 
and  so  strongly  accelerated  the  condensation.  That 
metals,  or  bodies  like  hydrocarbons,  should  be  the  first 
condensed,  while  oxygen  remained  in  the  gaseous  enve- 
lope, is  only  natural.  Later,  a  time  came  when  the  in- 
verse phenomenon  commenced,— that  is,  the  combustion 
of  the  central  nucleus  ;  this  was  the  stellar  period.  Before 
this  series  of  phenomena  the  mass  doubtless  formed  an 
irregular  or  unstable  nebula,  the  incoherent  elements  of 


and  turned  in  inverse  direction,  so  as  to  send  in  the  same 
direction,  and  one  above  the  other,  the  luminous  bundles 
from  two  sources  placed  on  cither  side,  in  a  line  which  is 
perpendicular  to  the  common  axis  of  the  double  bundle 
reflected  by  the  hypothenuse  faces.  These  prisms  are 
pla:ed  before  a  narrow  slit,  which  is  thus  divided  into  two 
parts,  in  general  differently  illuminated.  Behind  the  slit 
is  a  collimator  making  the  rays  parallel.  They  then 
traverse,  successively,  a  polariser  with  its  principal 
section  vertical;  a  quartz  plate,  about  i  centimetre  thick, 


)  the  axis,  and  the  principal  section  of  which 
angle  of  45°  with  that  of  the  polariser  ;  and  a 
Rochon  or  Wollaston  prism,  having  its  principal  section 
parallel  to  that  of  the  polariser,  and  thus  vertical.  The 
dispersive  prism  and  the  telescope  of  a  spctflroscope 
finally  receive  the  rays.  Now  each  of  the  elementary 
bundles  issuing  from  the  quartz  plate  is  polarised 
clliptically ;  and  this  kind  of  light,  after  passing  through 
any  bi-refringent  analyser,  gives  two  bundles  with  unequal 
intensities  polarised  at  a  right  angle,  but  the  sum  of  which 
is  constant  and  equal  to  the  sum  of  the  squares  of  the 
velocities  parallel  to  the  two  axes  of  the  ellipse.  The 
bundle,  after  traversing  the  Rochon  prism,  then  gives  in 
the  spectroscope  a  spectrum  of  several  horizontal  bands  ; 
that  in  the  middle  is  due  to  the  superposition  of  the 
ordinary  bundle  from  one  part  of  the  slit,  with  the  ex- 
traordinary from  the  other ;  and  it  will  therefore  be.  for 
the  eye,  as  if  completely  depolarised  if  these  two  portions 
are  equally  illuminated.  Above  and  below  this  middle 
part  will  be  seen  two  car.nellated  spectra,  the  dark  fringes 
of  the  one  alternating  with  those  of  the  other,  and  between 
the  two  the  luminous  hand  referred  to.  If  this  equality 
do  not  exi<-t  for  a  determinate  part  of- the  speflrum,  the 
fringes  will  appear  anew  in  this  part,  and  they  may  Ic 
made  to  disappear  by  diminishing  the  intensity  of  the 
predominant  bundle,  by  withdrawing  the  luminous  source, 
or  interposing  a  Nicol  between  eye  and  ocular. 

Researches  on  the  Oxygen  Compounds  of  Nitro- 
gen ;  their  Stability  and  their  Reciprocal  Transforms- 
tions. — M.  Berthelot.—  liyponitric  acid  is  rightly  re- 
garded as  the  most  stable  of  the  oxides  of  nitrogen.  If 
heated  to  500'  in  a  sealed  tube  for  an  hour  it  gives  not 
the  least  sign  of  decomposition.  It  does  not  react  either 
upon  oxygen  in  the  cold  or  upon  free  nitrogen  at  a  dark 
red  heat  and  in  the  same  conditions.  A  series  of  electric 
sparks  reduces  it  in  a  sealed  tube,  filled  at  the  temperature 


which,  precipitated  against  each  other,  developed  intense  j  0f  30-  an<i  at  ordinary  atmospheric  pressure,  reducing  it 
heat.    It  was  then  that  it  passed  to  the  state  of  a  round    lo  jts  dements  N04  =  N  +  04.    The  decomposition  stops 


or  elliptical  nebula,  with  condensation  incieasing  to  the 
centre  ;  then  to  the  slate  of  a  nebulous  star ;  and,  lastly, 
a  star.  This  theory  simply  conforms  to  the  laws  of 
Physics,  and  it  agrees  with  the  fads  revealed  to  us  by  the 
starry  heavens.  The  contraction,  en  t>hc,  supposed  by 
M.  l'ayc.  excludes  all  these  analogies.  It  is,  besides, 
impossible  that  this  contraction,  as  he  thinks,  was  accom- 
panied with  heating.  The  author's  theory,  he  holds  fur- 
ther, agrees  with  Dr.  Blandet's  geological  considerations  ; 
and  it  appears  that  the  stellar  period  of  the  sun  must  have 
commenced  towards  the  end  of  the  geological  history  of 
our  globe.  Again,  the  central  nucleus  must  have  taken 
a  more  rapid  rotation  than  that  of  the  envelope,  the  mat- 
ters collected  retaining,  in  part  at  least,  their  initial 
velocity.  If  this  state  of  things  still  subsists,  spite  of 
friflion,  it  is  because  the  eruptive  phenomena,  spots,  and 
protuberances,  by  the  force  of  impulsion  they  produce, 
and  which  is  manifested  to  us  by  an  increase  of  velocity 
towards  the  equator,  compensate  that  retardativc  action. 
Some  minor  points  (the  zodiacal  light,  the  tail  of  comets, 
&c.)  are  also  noticed,  and  the  question  as  to  the  duration 
of  the  sun  in  his  stellar  phase  M.  Vicaire  reserves  for  a 
separate  paper. 

Process  for  Measuring  the  Relative  Intensity  of  the 
Constituent  Elements  of  Different  Luminous  Sources. 
— M.  Trannin.— This  process  is  independent  of  the  direct 
judgment  of  the  eye.  The  apparatus  consists,  first,  of 
two  rectangular  prisms  with  total  reflection,  superposed 


at  a  certain  term,  as  in  every  case  where  the  spark 
developes  an  inverse  action.     After  tS  hours  electric 
action  the  mixture  consisted  of — X,  28  vols. ;  O,  56  ;  and 
NO,,  14.    On  acting  with  the  spark  upon  atmospheric 
air  7*5  per  cent  was  converted  into  hyponitric  acid  in  an 
hour;   18  hours  of  electrisation  did  not  sensibly  modify 
this  proportion.     Nitrous  Acid  (NOj). — Few  reactions 
have  been  more  studied  than  that  of  nitric  oxide  with 
oxygen,  in  presence  of  water.    It  was  found  that  the 
propoitions  of   the  gases  absorbed   might  vary  from 
3  :  4  to  3  :  12.    Nevertheless  the  effective  readion  passes 
always    through  a  definite    first    term,   nitrous  acid. 
Gay-Lussac  observed  that  oxygen  and  nitrogen,  mixed  in 
the  ratio  of  1  :  4  in  presence  of  a  concentrated  solution  of 
potassa,  yielded  merely  a  nitrite.  The  author  finds  that  it 
is  the  same  whatever  may  be  the  relative  proportions  of 
the  gases,  and  the  order  of  the  mixture,  in  presence  of 
concentrated  solutions  of  alkalies,  and  even  of  baryta  water, 
provided  that  the  nitrous  vapour  which  appears  for  a 
moment  in  the  mixture  is  immediately  removed  by  means 
of  agitation  in  tubes  sufficiently  large.    Analysis  shows 
that  the  proportion  of  nitrous  acid  formed  answers  to 
96  or  98  per  cent  of  the  nitric  oxide  employed.    If  the 
reaction  goes  on  without  the  absorption  of  the  nitrous 
acid  as  it  is  produced,  hyponitric  acid  soon  appears,  and 
analysis  shows  then,  if  oxygen  is  deficient,  a  mixture  of 
the  three  gases,  NOa,  NOJt  N04,  whatever  may  be  the  re- 
lative  excess  of  the  nitric  oxide.   That  is  to  say,  that 
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nitrous  acid  only  subsists  for  some  time  in  the  gaseous 
form  except  in  presence  of  its  produces  of  decomposition. 
This  complex  and  variable  mixture  constitutes  the  so- 
called  nitrous  vapour  whenever  oxygen  is  not  in  excess. 
The  same  remark  applies  to  the  liquid  acid  ;  the  purest 
nitrous  acid  obtained  contains  about  one-eighth  of  hypo- 
nitric  acid.  If  oxygen  is  present  in  excess  hyponitric  acid 
alone  is  formed,  or  at  least  remains  existent.  Nitrous 
acid  being  the  initial  product  of  the  reaction,  we  are  forced 
to  admit  that  it  unites  afterwards  with  a  second  equivalent 
of  oxygen  in  a  dry  gaseous  mixture,  as  well  as  in  presence 
of  water.  The  second  reaction  offers  the  remarkable 
character  of  a  true  gaseous  combination  effected  with 
expansion  ;  3  vols,  of  the  constituent  gases  yielding  4  vols. 
Nitrous  oxide,  if  exposed  to  a  heat  of  520°  for  half  an  hour 
in  a  sealed  glass  tube,  is  decomposed  into  nitrogen  and 
oxygen  to  the  extent  of  1-5  per  cent,  without  formation  of 
any  higher  oxide.  The  sudden  compression  of  nitrous 
oxide,  under  circumstances  capable  of  effecting  the 
detonation  of  a  mixture  of  hydrogen  and  oxygen,  deter- 
mines mere  traces  of  decomposition.  Nitrous  oxide, 
mixed  with  oxygen  and  heated  to  low  redness  in  a  sealed 
tube,  yields  neither  binoxide  of  nitrogen  (nitric  oxide)  nor 
nitrous  vapour.  Nitrous  oxide  further  exerts  no  oxidising 
action  in  the  cold  on  any  known  body,  and  is  neither 
absorbed  nor  decomposed  by  potassa  (aqueous  or  alcoholic) 
at  any  temperature  which  can  be  reached  in  a  glass  tube, 
even  with  the  aid  of  time.  By  the  electric  spark  it  is 
rapidly  decomposed,  nitrous  vapour  appearing  at  once. 
In  one  minute,  and  with  weak  sparks  (produced  by  a 
RuhmkorfTs  apparatus  acted  on  by  two  Bunsen  elements), 
a  third  of  the  gas  was  decomposed.  The  decomposed 
portion  was  divided  in  nearly  equal  proportions  between 
the  two  following  reactions  :— 

NO  =  N  +  0. 
4NO  =  N04+3N. 

The  first  action  may  be  regarded  as  due  to  the  heat  of  the 
spark,  whilst  in  the  second  heat  and  electricity  concur. 
In  three  minutes,  with  stronger  sparks  (six  Bunsen 
elements),  three-fourths  of  the  gas  were  decomposed  in 
the  same  manner ;  the  second  reaction  being  rather  in  the 
upper  hand.  Nitric  oxide  does  not  appear  in  the  eJectro- 
decomposition  of  nitrous  oxide.  The  proportion  of  hypo- 
nitric  acid  formed  represents  about  one-seventh  of  the 
final  volume.  The  binoxide  of  nitrogen  (nitric  oxide) 
enclosed  in  a  sealed  tube,  and  heated  to  520*.  experiences 
decomposition.  In  half  an  hour  a  quarter  of  the  original 
volume  is  resolved  into  its  elements,  according  to  the  two 
following  decompositions: — 

NOI  =  N  +  Oi;  then  0,+NOa  =  N04,  or  2\02  =  N  +  N04. 
NO,- NO  +  O;  then  0  +  NO^NO>0r2NO^  NO+NO3. 

The  formation  of  nitrous  oxide  predominates.  Another 
experiment  prolonged  for  six  hours  had  nearly  identical 
results.  This  tends  to  show  that  the  decomposition  of  a 
body  by  heat  may  stop  at  certain  limits  in  presence  of  the 
bodies  formed.  By  the  action  of  the  etectric  spark,  one- 
sixth  of  the  gas  is  destroyed  in  a  minute.  One-third  of 
the  product  formed  was  nitrous  oxide,  the  resf  being 
nitrogen  and  hyponitric  acids.  In  five  minutes  three- 
fourths  of  the  nitric  oxide  were  destroyed,  with  formation 
of  nitrous  oxide,  and  of  nitrous  and  hyponitric  acids. 
Nitric  oxide  is  less  stable  in  ordinary  conditions  than 
nitrous  oxide.  Why,  then,  do  sulphur  and  phosphorus 
continue  to  burn  more  easily  in  the  protoxide  than  in  the 
binoxide  of  nitrogen— a  circumstance  which  has  caused 
the  latter  to  be  regarded  as  the  more  stable  ?  The  ex- 
planation may  be  that  the  binoxide  does  not  contain  in 
equal  volumes  more  oxygen  than  the  protoxide,  and,  on 
the  other  hand,  this  oxygen  does  not  become  totally 
available  for  combustion  except  at  a  very  high  temperature ; 
the  binoxide  being  at  first  transformed  to  a  great  extent 
into  hyponitric  acid,  a  body  more  stable  than  nitrous 
oxide.  The  author  announces  a  further  continuation  of 
this  subject. 


Rrimann's  l'arler  Ztitung,  No.  44,  1873. 

This  number  contains  an  article  on  dyeing  artificial 
hair  for  blonde  pads  and  chignons.  If  dyed  with  fustic 
and  alum,  with  the  addition  of  annatto  and  pansy-lake,  it 
appears  by  artificial  light  too  "carrotty."  The  desired 
shade  is  best  produced  by  logwood  and  an  iron  mordant, 
with  the  addition  of  cudbear,  fustic,  and  tartar. 

There  are  several  receipts  for  dyeing  wool  and  woollen 
piece  goods,  from  which  we  select  the  following  :  — 

Nicholson  Blue  on  Cloth. — To  100  lbs.  of  material 
take  1  lb.  colour  of  the  shade  required,  dissolve  in  boiling 
water,  filter,  and  make  up  a  dye-bath  with  the  addition  of 
Jib.  sulphate  of  zinc.  In  this  the  goods  are  worked  for  an 
hour,  whilst  the  liquid  is  gradually  raised  to  a  boil.  They 
are  then  riased  in  cold  water,  and  raised  in  a  bath  of 
warm  water  at  709  R.,  containing  2  lbs.  sulphuric  acid 
and  I  lb.  sulphate  of  zinc.  The  dye  resists  acids  and  soap. 

Nicholson  Blue  with  a  Wood  Bottom. — 100  lbs.  of 
woollen  cloth  are  boiled  for  an  hour  with  1  lb.  chromate 
I  of  potash  and  1  lb.  sulphuric  acid,  and  allowed  to  cool  in 
the  liquid,  lifted,  rinsed,  and  dried  in  a  fresh  bath  with 
1  30  lbs.  of  camwood.  2  lbs.  of  Nicholson  blue  are  now  dis- 
solved in  boiling  water,  filtered  and  made  up  into  a  dye- 
bath  with  the  addition  of  ii  lbs.  of  sulphate  of  zinc.  In 
this  bath  the  goods  are  boiled  for  two  hours,  lifted,  rinsed, 
and  raised  in  a  bath  containing  8  lbs.  sulphuric  acid,  and 
2  lbs.  of  sulphate  of  zinc. 

The  next  following  receipt  for  magenta  on  woollen 
yarn  contains  nothing  remarkable. 

Aniline  Violet  on  Woollen  Yarn. — 1  lb.  of  sulphate 
of  magnesia  is  added  to  the  dot  at  a  hand  heat ;  the  goods 
(to  lbs.)  are  moistened  therein,  and  methyl  violet  is 
gradually  added,  while  the  temperature  is  quickly  brought 
to  a  boil. 

Dove  Colour. — Dye  as'for  violet,  using  only  J  to  1  oz. 
of  colour. 

There  are  also  receipts  for  a  logwood  blue  on  woollen 
yarn,  a  light  drap  on  wool,  a  dark  drap,  and  a  madder  red, 
topped  with  cochineal,  on  wool  and  woollen  yarn.  We 
insert  the  last  mentioned.  100  Iba.  of  the  goods  are 
boiled  for  an  hour  with  3  lbs.  alum,  6  lbs.  tin  crystals, 5  lbs. 
tartar,  and  J  lb.  flavin.  They  are  then  lifted  and  boiled 
for  an  hour  in  a  fresh  bath  with  15  lbs.  madder.  Mean- 
time 4  lbs.  of  ground  cochineal,  i{  lbs.  of  tin  crystals,  and 
1  lb.  oxalic  acid  are  boiled  up,  cooled,  the  wool  entered, 
and  boiled  for  an  hour. 

There  are  also  receipts  for  a  verdigris  preen  and  a 
magenta  ponceau  on  cotton  yarn. 

In  the  preparation  of  anthracen  from  coal-tar,  constant 
agitation  is  recommended  during  distillation. 

Armand  Miiller  prepares  an  oil  mordant  for  Turkey-red* 
with  an  emulsion  of  olive  oil  and  a  solution  of  glue.  Into 
this  solution  hyposulphite  of  soda  is  introduced,  the 
frothing  mass  is  allowed  to  stand  two  or  three  hours,  and 
immediately  used. 

No.  45,  1873. 

This  number  contains  a  continuation  of  the  article  on 
finishing  silks,  and  receipts  for  a  yellowish  mode  on  wool, 
for  a  sulphate  of  copper  black  and  a  reddish  grey  on  cotton- 
yarn,  for  a  blue-green,  a  medium  green,  a  yellow-green, 
a  bright  yellow,  and  a  full  yellow  on  woollen  yarn. 

No.  46,  1873. 

This  number  contains  a  continuation  of  the  article  on 
finishing  silks;  a  paper  on  washing  and  curling  ostrich 
feathers;  receipts  for  medium  and  dark  Havanna,  yellowish 
grey,  and  dark  silver-grey  on  plush  ;  aniline-blue  on  silk 
(the  kind  of  aniline-blue  not  being  stated) ;  and  for  six 
shades  of  bluish  modes  on  wool. 

Cultivation  of  Madder.— The  Agricultural  Society  of 
Vaucluse  having  made  enquiries  as  to  the  future  prospects 
of  the  madder  grower  with  reference  to  the  introduction  of 
artificial  alizarin,  the  Industrial  Society  of  Mulhouse  gave 
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ihe  following  reply: — "Artificial  alizarin  can  never  be 
suppressed,  but  along  with  it  so  much  madder  will  always 
be  used  that  its  cultivation  far  from  diminishing  must  in- 
crease. As  artificial  purpurinis  not  yet  known,  the  extracts 
of  natural  madder  must  be  used  for  the  production  of  a 
yellowish  red  in  order  to  have  at  command  all  the  madder 
colours."  (The  passage  we  have  italicised  cannot  be 
allowed  to  pass  without  comment.  The  artificial  pur- 
purin  of  Messrs.  Perkin  and  Sons  cannot  surely  have 
escaped  the  notice  of  the  Mulhouse  Industrial  Society.) 

Lei  Mondes,  Revue  Hebdomadaire  des  Sciences,  par  L'Abb6 
Moigno,  Tome  xxxii.,  No.  13,  November  27,  1873. 

Artificial  Sugar. — The  formation  of  artificial  alizarin 
suggests  to  the  Avenir  dt  la  Guadeloupe  the  possibility  of 
artificial  sugar.  What  is  to  be  the  raw  material  is  not 
distinctly  stated. 

Treatment  of  Cane-Juice. — The  process  of  Boivin  and 
Loiseau  has  been  successfully  applied  in  Queensland. 

Improvement  in  Photo- Lithography.— M.  Paul. — 
The  author  produces  a  positive  image  on  paper  covered 
with  a  layer  of  albumen  mixed  with  a  concentrated  solu- 
tion of  bichromate  of  potash.  After  a  sufficient  insolation 
under  the  negative,  the  paper  is  covered  with  lithographic 
ink,  and  then  immersed  in  cold  water  to  dissolve  the  un- 
altered albumen. 

Test  for  the  Colouring  Matter  of  Wines. — M.  de 
Cherville. — Pour  into  a  glass  a  small  quantity  of  the  wine 
under  examination,  and  dissolve  in  it  a  morsel  of  potassa. 
If  there  is  no  deposit,  and  if  the  wine  takes  a  greenish 
tint  it  has  not  been  artificially  coloured.  If  a  violet 
deposit  has  been  formed,  the  wine  has  been  coloured  with 
elderberries  or  mulberries.  If  the  deposit  is  red,  beet-root 
or  peach-wood  has  been  used;  and  if  violet-red,  logwood. 
If  the  sediment  is  violet-blue  privet  berries  have  been 
employed,  and  if  a  bright  violet,  litmus. 

Revut  Scientifique  de  la  France  el  de  VEtranger, 
No.  24,  December  13,  1873. 

Congress  of  Italian  Savants  ;  Session  at  Rome. — 
At  a  meeting  of  the  Chemical  Section,  under  the  presi- 
dency of  Prof.  Cannizzaro,  a  discussion  arose  on  the  rarity 
of  original  chemical  research  in  Italy,  and  on  its  causes. 
The  Section  was  of  opinion  that  to  awaken  activity  in  this 
department  it  is  desirable  that  the  profession  of  chemistry 
should  offer  to  students  a  career  analogous  to  that  pre- 
sented by  engineering  or  by  medicine.  (A  similar  com- 
plaint and  a  similar  suggestion  might  be  made  in  England, 
with  the  additional  complaint  that  engineers  and  medical 
men  are  continually  encroaching  upon  the  sphere  of  the 
profesrional  chemist.) 

Noj.  25  and  26. 

These  numbers  contain  nothingbearing upon  chemistry- 


the  pyrophonc  consist— Fir»l,  in  dispensing  with  the  inlet  cock  f.  r 
the  .  Second,  in  the  means  emplo\ed  for  dispensing  with  the  two 
cocks  heretofore  employed  for  regulating  the  passage  of  gas  to  the  two 
branches  of  each  tube.  Third,  in  a  more  simple  arrangement  of 
mechanism  for  transmitting  the  movement  of  each  key  to  its  own  two 
corresponding  branches. 

Improvements  in  the  [reparation  of  (tone,  and  in  the  applicaticn  «/ 
the  same  to  various  useful  purtvsts.  Jo'-n  Henry  Johnson. 47,  Lincoln  s 
Inn  Fields,  Middlesex.  I A  co  mmunication  from  Pierre  Isidore  David 
and  Jacques  Fichet.  Farts).  April  2,  1873.— No.  1212,  This  invention 
relates  to  a  simple  method  of  preparing  crone  by  causing  atmospheric 
air  to  pass  throuuh  water  containing  sticks  of  phosphorus,  and  to  the 
employment  of  such  oxonc  for  the  destruction  of  organic  matter,  the 
bleaching  of  fibrous  and  other  substances,  also  paper  either  before  or 
after  it  has  been  printed  upon,  also  for  giving  age  to  alcoholic  liquors, 
modifying  tho  quality  of  oils  and  fatty  matters,  and  rendering  more 
salubrious  the  wards  of  h  itpitatti  and  sick  rooms. 

Improvements  in  galvanic  catteries.  Lionel  Weber,  104,  Rue  Royale, 
Flacc  de  CongTcs.  Brussels.  April  5. 1873.  — No.  1270.  The  claims  to 
this  complete  specification  are—  First.  1  he  exclusive  uie  and  applicant  n 
of  carburet  of  iron,  of  whatsoever  denomination, quality, and  production, 
for  generating  electricity  in  galvanic  cells  and  batteries  generally. 
Second.  The  employment  <  f  a  jar  of  particular  shape,  made  of  gUts*. 
of  porcelain,  or  any  other  appropriate  substance. 

Improvements  in  the  methoit  of  and  in  apparatus  for  ascertaining  the 
temperature  of  hot-blast  or  0/  heateJ  gases,  tartly  applicable  to  pyro- 
meter* otherwise  used.  Henry  Hobaon,  Workington,  Cumberland. 
April  5.  1873. — No.  1271.  The  inventor  brings  together  hot-  and  cold- 
blast  in  known  proportions,  and  tests  thii  mixture  with  a  pyrometer 
or  thermometer  for  temperature.  When  constructing  a  pyrometer  for 
the  above  or  for  ordinary  uses,  he  employs  metal  wire,  riband, cord,  or 
chain  wound  upon  pulleys  to  make  the  instrument  more  compact,  one 
end  of  the  wire  being  connected  with  the  index  either  directly  or  by 
means  of  multiplying  pulleys  and  chains  or  wires.  Levers  may  be 
substituted  for  the  first-named  pulleys. 

Improvements  tn  the  treatment  of  substances  and  liquors  containing 
ammonia  and  cyanogen,  and  in  obtaining  products  therefrom,  Arthur 
William  Ellis,  manufacturing  chemist,  Madeira  Villas.  Woodford, 
Essex.  April  7.  1873  —  No.  1271.  Freeing  cyanogen  (evolved  in  the 
distillation  of  ammoniacal  liquor)  flom  aqueous  vapours  before  passing 
it  into  a  combining  agent,  and  alto  the  use  of  an  additional  vessel  or 
additional  vessels  in  order  the  more  completely  to  attract  and  retain 
ihe  cyanogen. 


NOTES  AND  QUERIES. 

Decolourising  Syrup.— Could  you  kindly  inform  me  if  you  ere 
aware  of  Mr.  Beanc*  having  done  anything  towards  perfecting  his 
process  of  decolourising  syrup  by  means  of  ozone  ?  —  CitAf  .  Ciningham. 

Coal-Tar.— Would  any  of  your  readers  please  state  the  methods  of 
estimating  the  amount  of  bcnrol,  solvent  naphtha,  burning  naphtha, 
Ac.  from  the  results  of  the  analysis  of  the  crude  substance,  or  any- 
work  on  the  analysis  of  coal-tar— Young  Stillma*. 

Naphthalene.— Please  inform  me  through  your  columns  of  the 
most  important  uses  at  present  (or  naphthalene  (pure  or  crude f,  also 
the  most  direct  method  lor  extracting  anthracene  from  heavy  oil  or 
pitch,  or  refer  me  to  any  article  on  the  subject  that  may  have  been 
published  in  the  Chemical  News.— Miami. 

Sulphur  Determinations.- 1  would  feel  obliged  if  any  of  your 
readers  would  state  what  he  considers  the  best  ar.d  quickest  method  of 
estimating  sulphide,  sulphite,  and  hyposulphite  of  sodium  in  pretence 
of  one  another  in  sodium  carbonate  solution,  also  a  ready  method  for 
the  qualitative  estimation  of  the  latter  two  in  same  solution. — B.  P. 


PATENTS. 

ABRIDGMENTS  OF  PROVISIONAL  AND  COMPLETE 
SPECIFICATIONS. 

Improvements  in  musical  instruments  named  the  pyrophonc.  John 
Garrett  Tongue,  of  the  firm  of  Tongue  and  Bir beck,  patent  arenls 
and  engineers,  34,  Southampton  Uuildings,  Chancery  Lane,  Middlesex. 
(A  crmmication  frrm  George  Eugene  Frederic  Kastner,  member  of 
ihe  Committee  for  Invention*.  Palis).  March  24,  1S73.— No.  topi. 
The  pyrophonc  is  an  improved  musical  instrument  of  the  description 
known  as  Ihe  chemical  harmonica.  It  is  weil  known  that  when  a 
pure  hyi  rcgengas  jet  burns  in  a  glass  or  china  tube,  or  other  vibrating 
material,  a  pleasant  soft  tone  or  round  is  produced.  The  character- 
istic novelty  of  this  improved  instrument  consists  in  the  construction 
ol  the  burners,  and  in  the  combined  apparatus  employed  to  act  tn 
these  burners  by  means  of  tt-e  touch  on  the  leys  similar  loanordinaiv 
piano,  in  order  to  obtain  the  found  or  note  required,  or  to  stop  it 
instantly  as  required.  The  burners  arc  constructed  with  double 
oscillating  branches  in  such  manner  that  the  two  jets  arc  brought 
into  one  by  the  contact  of  the  two  arms  or  branches,  whilst  at  the 
moment  the  sound  or  note  is  produced  the  two  branches  are  separated 
and  form  two  distinct  jets,  which  produce  the  vibration  and  consequent 
sound  in  the  glass,  china,  or  oiher  tube  which  surrounds  the  branches 
of  each  jet  or  burner.   Then  improvement*  in  the  construction  of 
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ON  THE  ATOMIC  WEIGHT 
THALLIUM." 
By  WILLIAM  CROOKES,  F.R.S.,  4c. 
(Continued  from  p.  77). 


Preparation  of  Commercially-Pure  Thallium. 

(a).  From  the  Flue-Dust  of  Pyrites-Burners.— This  is  by 
far  the  most  economical  source  of  thallium  at  present 
known.  In  burning  thalliferous  pyrites  for  the  purpose  of  \  salt  present 
manufacturing  sulphuric  acid,  the  thallium  oxidises  along 
with  the  sulphur,  and  is  driven  off  by  the  heat.  If  the 
passage  leading  from  the  burners  to  the  leaden  chambers 
is  only  a  few  feet  long,  the  greater  portion  of  the  thallium 
escapes  condensation,  and  is  carried  into  the  leaden 
chambers ;  it  there  meets  with  aqueous  vapours,  sulphurous 
and  sulphuric  acids,  and  becomes  converted  into  sulphate 
of  the  protoxide  of  thallium.  This  being  readily  soluble 
both  in  water  and  dilute  sulphuric  acid,  and  not  being 
reduced  by  contad  with  the  leaden  sides,  remains  in  solu- 
tion, and  accompanies  the  sulphuric  acid  in  its  subsequent 
6tages  of  concentration,  &c.  If,  on  the  other  hand,  the 
passage  connecting  the  burners  and  chambers  is  10  or  15 
(or  more)  feet  in  length,  nearly  the  whole  of  the  thallium 
is  condensed,  together  with  the  multiplicity  of  other  bodies 
which  constitute  "flue-dust."'  Accompanying  the  thallium 
have  been  found  mercury,  copper,  lead,  tin,  arsenic,  anti- 
mony, iron,  zinc,  cadmium,  bismuth,  lime,  and  selenium, 
together  with  ammonia,  sulphuric,  nitric,  and  hydrochloric 
acids.  The  amount  of  thallium  in  these  flue-deposits  is 
very  various ;  in  many  specimens  it  is  not  present  at  all, 
and  in  very  few  it  amounts  to  as  much  as  {  per  cent, 
although  in  some  as  much  as  8  per  cent  of  thallium  has 
been  found. 

The  following  is  the  best  plan  for  extracting  thallium 
from  the  dust :— The  dust  is  first  heated  to  very  dull 
redness,  so  as  to  allow  the  excess  of  sulphuric  acid  to 
drive  off  any  hydrochloric  acid  which  may  be  present,  and 
is  then  mixed  in  wooden  tubs  with  an  equal  weight  of 
boiling  water,  and  well  stirred  ;  after  this  the  mixture  is 
allowed  to  rest  for  twenty-four  hours  for  the  undissolved 
residue  to  deposit.  The  liquid  is  then  syphoned  off,  and 
the  residue  is  washed,  and  afterwards  treated  with  a  fresh 
quantity  of  boiling  water.  The  collected  liquors  which 
have  been  syphoned  off  from  the  deposit  are  allowed  to 
cool,  precipitated  by  the  addition  of  a  considerable  excess 
of  strong  hydrochloric  acid,  and  the  precipitate,  consisting 
of  very  impure  chloride  of  thallium,  is  allowed  to  subside. 
The  chloride  obtained  in  this  way  is  then  well  washed  on 
a  calico  filter,  and  afterwards  squeezed  dry.  Three  tons 
of  flue-dust  treated  in  this  way  yielded  as  much  as  68  lbs. 
of  this  crude  chloride. 

The  next  step  consists  in  treating  the  crude  chloride  in 
a  platinum  dish  with  an  equal  weight  of  strong  sulphuric 
acid,  and  afterwards  heating  the  mixture  to  expel  the 
whole  of  the  hydrochloric  acid.  To  make  sure  of  this, 
the  heat  must  be  continued  until  the  greater  part  of  the 
excess  of  sulphuric  acid  is  volatilised.  After  this  the 
mass  of  bisulphate  of  thallium  is  dissolved  in  about  twenty 
times  its  weight  of  water,  nearly  neutralised  with  chalk, 
and  then  filtered.  On  the  addition  of  hydrochloric  acid  to 
the  filtrate,  nearly  pure  chloride  of  thallium  is  thrown 
down  ;  this  is  collected  on  a  filter,  well  washed,  and  then 
dried.  The  crude  protochloridc  of  thallium  obtained  by 
either  of  the  above  methods  is  added  by  small  portions  at 
a  time  to  half  its  weight  of  hot  oil  of  vitriol  in  a  porcelain 
or  platinum  dish,  the  mixture  being  constantly  stirred  and 
the  heat  continued  till  the  whole  of  the  hydrochloric  acid 


A  Paper  read  before  the  Royal  Society  June  20,  ibjt. 


and  the  greater  portion  of  the  excess  of  sulphuric  acid  are 
driven  off.  The  fused  bisulphate  is  now  to  be  dissolved  in 
an  excess  of  water,  partially  neutralised  with  carbonate  of 
sodium,  and  an  abundant  stream  of  sulphuretted  hydrogen 
passed  through  the  solution.  The  precipitate,  which  may 
contain  tin,  arsenic,  antimony,  bismuth,  lead,  mercury, 
and  rilver,  is  separated  by  filtration,  and  the  filtrate  is 
boiled  till  all  free  hydrosulphuric  acid  is  removed.  The 
liquid  is  now  to  be  rendered,  alkaline  with  ammonia,  and 
boiled;  the  precipitate  of  iron  and  alumina,  which 
generally  appears  in  this  place,  is  filtered  off,  and  the  clear 
solution  evaporated  to  a  small  bulk.  Sulphate  of  thallium 
will  then  separate  out  on  cooling  in  the  form  of  long,  clear, 
prismatic  crystals.  As  sulphate  of  ammonium  is  much 
more  soluble  than  sulphate  of  thallium,  the  latter  can 
readily  be  separated  from  the  small  quantity  of  the  former 
The  two  salts  do  not  crystallise  together. 
In  order  to  avoid  the  inconvenience  of  driving  off  the 
excess  of  oil  of  vitriol  in  the  decomposition  of  chloride  of 
thallium,  it  is  less  troublesome,  although  not  quite  so 
economical,  to  proceed  as  follows :— Boil  the  chloride  of 
thallium  in  solution  of  sulphide  of  ammonium  for  five 
minutes:  decomposition  takes  place  readily.  Kilter  and 
wash  with  sulphuretted  water  till  no  more  chlorine  can  be 
detected  in  the  filtrate  ;  then  dissolve  the  sulphide  on  the 
filter  in  dilute  sulphuric  acid,  and  treat  the  solution  with 
ammonia,  &c,  as  above  directed. 

In  order  to  obtain  the  metal  when  working  on  small 
quantities  of  material,  sulphate  of  thallium  is  dissolved  in 
twenty  times  its  weight  of  water;  the  liquid  is  acidulated 
with  sulphuric  acid,  and  a  current  of  electricity  from  two 
or  three  cells  of  Grove's  batteries  is  passed  through  it, 
platinum  terminals  being  used.  The  appearance  pre- 
sented when  a  tolerably  strong  solution  of  thallium  is 
undergoing  reduction  is  very  beautiful.  If  the  energy  of 
the  current  bears  a  proper  proportion  to  the  strength  and 
acidity  of  the  liquid,  no  hydrogen  is  evolved  at  the  negative 
electrode,  but  the  metal  grows  from  it  in  large,  crystalline, 
fern-like  branches,  spreading  out  into  brilliant  metallic 
plates,  and  darting  long  needle-shaped  crystals,  sometimes 
upwards  of  an  inch  in  length,  towards  the  positive  pole, 
the  appearance  being  more  beautiful  than  with  any  other 
metal.  Some  of  the  tabular  crystals,  as  seen  in  the  liquid, 
are  beautifully  sharp  and  well  defined  ;  considerable  diffi- 
culty, however,  is  met  with  in  disengaging  them  from  the 
electrode,  and  removing  them  in  a  perfect  state  from  the 
liquid.  So  long  as  thallium  is  present  in  the  solution,  no 
hydrogen  is  evolved  with  a  moderate  strength  of  current ; 
as  soon  as  bubbles  of  gas  are  evolved,  the  reduction  may 
be  considered  complete.  The  crystalline  metallic  sponge 
may  now  be  squeezed  into  a  mass  round  the  platinum 
terminal,  disconnected  from  the  battery,  quickly  removed 
from  the  acid  liquid,  rinsed  with  a  jet  from  a  wash-bottle, 
and  transferred  to  a  basin  of  pure  water.  The  metal  is 
then  carefully  removed  from  the  platinum,  and  kneaded 
with  tbe  fingers  into  as  solid  a  lump  as  possible.  It 
coheres  readily  by  pressure,  and  will  be  found  to  retain  its 
metallic  lustre  perfectly  under  water. 

When  considerable  quantities  of  thallium  are  to  be 
reduced  to  tbe  metallic  state,  it  is  convenient  to  employ 
metallic  zinc  for  the  purpose.    In  the  course  of  twenty- 
four  hours  I  have  reduced  upwards  of  a  quarter  of  a 
hundredweight  of  the  metal  in  the  following  way: — Plates 
of  pure  zinc  (which  should  leave  no  residue  whatever  when 
dissolved  in  sulphuric  acid)  are  arranged  vertically  round 
the  sides  of  a  deep  porcelain  dish  holding  a  gallon. 
Crystallised  sulphate  of  thallium,  in  quantities  of  about 
7  lbs.  at  a  time,  is  then  placed  in  the  dish,  and  water 
poured  over  to  cover  the  salt.    Heat  is  applied,  and  in  the 
course  of  a  few  hours  the  whole  of  the  thallium  will  be 
reduced  to  the  state  of  a  metallic  sponge,  which  readily 
separates  from  the  plates  of  zinc  on  slight  agitation.  The 
liquid  is  poured  off,  the  zinc  removed,  and  the  spongy 
thallium  washed  several  times.    It  is  then  strongly  com- 
pressed between  the  Angers,  and  preserved  under  water 
until  it  is  ready  for  fusion. 
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The  metal  is  readily  obtained  in  the  coherent  form  by 
fusing  the  sponge.  This  is  most  conveniently  performed 
under  cyanide  of  potassium  on  the  small  scale,  and  under 
coal-gas  when  working  with  large  quantities.  In  the 
former  case,  the  sponge,  strongly  compressed  and  quite 
dry,  is  broken  into  small  pieces,  which  are  dropped  one  by 
one  into  cyanide  of  potassium  kept  fused  in  a  porcelain 
crucible.  They  rapidly  melt,  forming  a  brilliant  metallic 
button  at  the  bottom.  When  cold,  the  cyanide  of  potas- 
sium may  be  dissolved  in  water,  when  the  thallium  will 
be  left  in  the  form  of  an  irregular  lump,  owing  to  its 
remaining  liquid  and  contracting  after  the  cyanide  has 
solidified.  On  the  large  scale,  the  fusion  is  best  effected 
in  an  iron  crucible.  This  is  placed  over  a  gas-burner,  and 
a  tube  is  arranged  so  that  a.  constant  stream  of  coal-gas 
may  flow  into  the  upper  part  of  the  crucible.  Lumps  of 
the  compressed  sponge  are  then  introduced,  one  after  the 
other  as  they  melt,  until  the  crucible  is  full  of  metal.  It 
is  then  stirred  up  with  an  iron  rod,  and  the  thallium  may 
either  be  poured  into  water  and  obtained  in  a  granulated 
form,  or  cast  into  an  ingot.  Thirty  or  forty  fusions  have 
been  performed  in  the  same  crucible  without  the  iron 
being  appreciably  acted  upon  by  the  melted  thallium. 

(b).  From  Iron  Pyrites. — The  richest  pyrites  which  I 
have  yet  met  with  comes  from  Oncux,  near  Theux ;  it 
contains  about  i  part  of  thallium  in  4000.  Two  tons  of 
this  ore  were  worked  in  the  following  manner : — 

The  pyrites,  broken  up  into  pieces  of  the  size  of  a 
walnut,  is  distilled  in  hexagonal  cast-iron  pipes,  closed  at 
one  end,  and  arranged  in  a  reverberatory  furnace.  Conical 
sheet-iron  tubes  are  luted  on  to  the  open  ends,  and  the 
retorts  are  kept  at  a  bright  red  heat  for  about  four  hours. 
At  the  end  of  the  operation,  the  receivers  are  found  to 
contain  from  14  lbs.  to  17  lbs.  of  dark  green-  or  grey- 
coloured  sulphur  for  every  100  lbs.  of  ore  used.  The 
whole  of  the  thallium  originally  in  the  pyrites  will  be 
found  in  this  sulphur,  from  which  it  has  now  to  be  sepa- 
rated. The  sulphur  may  be  dissolved  out  by  means  of 
bisulphide  of  carbon,  which  leaves  the  sulphide  of  thallium 
behind,  or  it  may  be  extracted  by  boiling  with  caustic  soda. 
The  former  plan  occasions  less  loss  of  thallium,  but,  owing 
to  the  inconvenience  of  working  with  large  bulks  of  bi- 
sulphide of  carbon,  the  soda  process  is  preferable.  12  lbs. 
of  caustic  soda,  18  lbs.  of  the  thalliferous  sulphur,  and 
i|  gallons  of  water  are  boiled  together  till  the  sulphur  has 
dissolved ;  6  gallons  of  water  are  added,  and  the  clear 
liquid,  when  cool,  is  decanted  from  a  voluminous  black 
precipitate,  which  has  been  separated  from  the  sulphur. 
The  precipitate  is  then  collected  on  a  calico  filter,  and 
washed.  It  contains  the  greater  portion  of  the  thallium 
in  the  form  of  sulphide,  together  with  iron,  copper,  mer- 
cury, zinc,  &c.  Some  thallium,  however,  remains  dissolved 
in  the  alkaline  liquid,  and  is  lost.  The  black  precipitate  is 
then  dissolved  in  hot  dilute  sulphuric  acid,  to  which  a 
little  nitric  acid  is  added,  and  the  liquid  is  diluted  with 
water,  and  filtered.  Hydrochloric  acid  and  a  reducing 
agent,  such  as  sulphite  of  sodium,  will  now  throw  down 
the  nearly  insoluble  white  protochloride  of  thallium,  which 
is  to  be  filtered  off  and  washed. 

(t).  From  Su!f>hur  or  Pyrites  in  the  Wet  Way.— The 
material  is  boiled  in  nitro  hydrochloric  acid  until  nothing 
but  bright  yellow  sulphur  is  left ;  water  is  then  added,  and 
the  filtrate  is  evaporated  with  sulphuric  acid  until  it  is 
nearly  dry,  and  sulphuric  vapours  are  copiously  evolved. 
The  residue  is  dissolved  in  a  large  excess  of  hot  water, 
and  carbonate  of  sodium  is  added  to  alkaline  reaction,  and 
then  cyanide  of  potassium  (free  from  sulphide  of  potas- 
sium). The  liquid  is  then  heated  gently  for  some  time, 
and  filtered.  The  precipitate  contains  the  whole  of  the 
lead  and  bismuth  which  may  be  present,  as  carbonates, 
whilst  the  thallium  is  in  solution.  A  current  of  sul- 
phuretted hydrogen  being  now  passed  through  the  alkaline 
liquid  precipitates  all  the  thallium,  whilst  the  copper, 
antimony,  tin,  and  arsenic  remain  dissolved.  The  pre- 
cipitated sulphide  is  filtered  off,  washed,  and  dissolved  in 
dilute  sulphuric  acid,  and  the  thallium  is  precipitated  by 
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he  liquid  is  then  to  be  filtered,  the  residue  washed  and 
issolved  in  sulphuric  acid,  and  the  metal  precipitated  by 
letallic  zinc. 


means  of  hydrochloric  acid  as  chloride,  from  which  the 
metal  is  extracted  in  the  way  previously  described. 

(d)  .  From  the  Saline  Residues  of  the  Salt-Works  at 
Nauheim. — Dr.  Bottger  adds  an  insufficient  quantity  of 
bichloride  of  platinum  to  the  strong  solution,  and  boils  the 
precipitate  five  or  six  times  with  three  times  its  weight  of 
water.  The  insoluble  residue  consists  of  the  platinum 
salts  of  cajsium,  rubidium,  and  thallium.  Upon  boiling 
these  with  a  weak  solution  of  potash  and  a  little  hypo- 
sulphite of  sodium,  the  solution  soon  becomes  clear, 
whereupon  cyanide  of  potassium  and  sulphuretted  hydrogen 
are  added.  This  precipitates  the  thallium  as  sulphide. 
The  - 
dis 

metallic 

(e)  .  From  Commercial  Hydrochloric  Acid.— Many  sam- 
ples of  yellow  hydrochloric  acid  contain  thallium.  It  may 
be  separated  by  neutralising  with  an  alkali  and  adding 
sulphide  of  ammonium.  The  black  precipitate  contains 
the  thallium,  together  with  iron  and  some  other  metallic 
impurities  of  the  acid.  It  is  to  be  dissolved  in  sulphuric 
acid,  and  the  thallium  precipitated  with  hydrochloric  acid 
as  protochloride.  This  is  afterwards  reduced  as  already 
described. 

(/)•  From  the  Mother-Liquors  of  the  Sulfhate-of-Zine 
Works  at  Goslar. — Each  kilogramme  of  these  liquors  is 
said  to  yield  as  much  as  half  a  gramme  of  chloride  of 
thallium.  A  sheet  of  zinc  is  plunged  into  the  liquid, 
whereby  the  thallium,  copper,  and  cadmium  are  precipi- 
tated. The  metallic  sponge  is  then  removed  from  the 
zinc,  washed,  and  treated  with  cold  dilute  sulphuric  acid, 
which  dissolves  the  cadmium  and  thallium  with  disengage- 
ment of  hydrogen,  whilst  the  copper  is  left  behind.  The 
filtrate  from  the  copper  is  then  mixed  with  hydrochloric 
acid,  which  precipitates  the  nearly  insoluble  chloride  of 
thallium.  If  only  a  small  quantity  of  thallium  is  present, 
iodide  of  potassium  may  be  used  as  a  precipitant,  as  the 
iodide  of  thallium  is  insoluble  in  water. 

(To  be  continued). 


ESTIMATION    OF  MANGANESE 
SPIEGELEISEN. 
By  JOHN  PARRY. 


IN 


The  ordinary  method  of  separating  MnO  from  Fe203  is 
by  precipitating  the  latter  with  ammonia  and  sodic  acetate, 
retaining  MnO  in  solution,  to  be  estimated  by  precipitation 
with  bromine  and  ammonia.  Manganese  may  thus  be 
very  accurately  estimated,  yet  it  is  difficult  to  ensure  the 
perfect  separation  of  MnO  from  FejO,;  the  presence  of 
the  latter  in  solution  is  easily  detefted,  but  it  is  well 
known  that  it  is  difficult  to  obtain  the  Fe^Oj  precipitate 
free  from  traces  of  manganese,  and  it  is  necessary  to  re- 
dissolve  the  FeaOj  precipitate,  and  boil  afresh  with  sodium 
acetate  ;  in  most  instances,  a  further  notable  quantity  of 
manganese  is  found.  On  the  whole,  the  process  is  a  very 
slow  one,  requiring  more  time  and  attention  than  can  well 
be  spared  in  a  busy  laboratory  where  frequent  and  rapid 
manganese  estimations  are  called  for. 

It  occurred  to  the  author  that  Fresenius  and  Will's 
method — in  which  the  quantity  of  MnOj  in  manganese 
ore  is  determined  by  the  amount  of  C02  evolved  on  treat- 
ment of  the  ore  with  sulphuric  acid  and  sodium  oxalate  

might  be  applied  to  the  estimation  of  manganese  in 
spiegeleisen,  provided  the  latter  could  be  obtained  in  the 
form  of  a  dry  oxidised  product  containing  always  a  definite 
manganese  oxide,  either  MnOi  or  Mna03.  After  many 
trials,  the  following  process  was  found  to  give  good 
results : — 

0  5  grm.  spiegeleisen  dissolved  in  nitric  acid  (sp.gr.,  1-2), 
and  evaporated  to  dryness  in  a  small  pear-shaped  glass 
flask,  and,  lastly,  heated  to  redness  over  a  small  Bunsen's 
burner  for  ten  minutes,  the  flask  and  its  contents  allowed 
to  become  quite  cold,  lodium  oxalate  and  hydrochloric 
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acid  added,  and  the  flask,  &c,  quickly  connected  with  the 
apparatus  for  collecting  and  measuring  the  CO,  evolved  ;* 
the  glass  cylinder,  r,  and  graduated  tube,  c,  having  been 
previously  filled  with  mercury,  by  pouring  mercury  into  r, 
thence  rising  in  c,  which  \s  open  at  the  bottom.  The 
flask  is  gently  heated  until  a  clear  solution  is  obtained  ; 
the  COj  generated  passes  into  the  tube,  c,  as  shown.  As 
the  gas  passes  into  c,  the  top  of  the  syphon,  r,  is  opened, 
and  the  mercury  run  out  into  M.  The  mercury  in  c  and  r 
must  be  kept  at  about  the  same  height,  otherwise  the 
india-rubber  cork  closing  the  flask  may  be  blown  out. 
When  sufficiently  cool,  the  flask  is  plunged  into  water, 
and  allowed  to  remain  there  not  less  than  ten  minutes, 
until  the  water  has  attained  the  same  temperature  as  that 
in  glass  cylinder,  n,  enclosing  the  gas-tube.  Mercury  is 
poured  into  r  until  the  mercury  in  c  and  r  stands  at  the 
same  height,  the  number  of  divisions  of  CO,  evolved  read 
off  noting  the  temperature  of  the  water  in  n  and  M,  also 
the  height  of  the  barometer. 

The  gas-tube  used  by  the  author  is  graduated  in  m.m. — 
the  upper  smaller  part,  about  300  m.m.  ■»  30  c.c.  capacity, 
the  wide  lower  part,  about  150  m.m.  =  50  c.c.  capacity. 
These  are  only  approximate.    Of  course,  each  tube  must 


the  use  of  the  tables  given  io  Sutton's  "Volumetric 
Analysis,"  where  the  divisor  for  the  formula—  * 

JVxB 

760  x  (1  x«5T) 

is  given.  Also  the  value  of  1  c.c.  of  CO,  shown  by  the 
instrument  may  be  expressed  in  parts  by  weight  of  Mn. 
Thus,  28  22  c.c.  CO,  00*06934  grm.  CO, ;  therefore, 
1  c.c.  =  0  00243716  grm.  Mn,  which,  multiplied  by  x  c.c. 
COj  found,  gives  at  once  the  corresponding  amount  of 
manganese. 

Test  Experiments — 

0-500  grm.  spiegelcisen  gave  28*20  c.c.  CO,    13-860  ^  Mn 
.,      ,i         ,,  ,,    28*05     „      =■  13*800  ,, 

By  weight — Manganese   13740  ^ 

o*5O0grm.  spiegeleisen  (1)  gave  23*57  c*c*  CO,  =  1  iooo^  Mn. 


0253 
0264 
0250 
1  000 


be  carefully  calibrated  previous  to  use,  and  the  value  of 
each  division  determined.  The  number  of  c.c.  CO, 
(B.,  760  ;  T.,  0°)  being  known,  it  is  easy  to  calculate  the 
corresponding  quantity  of  manganese — 

87  parts  by  weight  MnO,  =  88,  CO,  =  55  manganese. 
It  was.  however,  found  impossible  to  obtain  a  product 
containing  MnOx.  Although  many  experiments  were 
made  with  this  object,  heated  over  the  Bunsen's  burner  as 
previously  described,  the  manganese  was  always  present 
as  Mn,03,  and  further  heating  for  thirty  minutes  showed 
no  loss  of  oxygen.  Consequently,  88  parts  CO,  repre- 
sented no  metallic  manganese.    Example — 

0-5  grm.  spiegeleisen  gave  CO,. .    31*80  c.c. 

Temperature   19*00° 

Barometer    . .    . .  738*00  m.m. 

Tension  of  aqueous  vapour      ..    16-36  „ 

3 1*8x721*64   28*22  c.c.  CO,  x  o* to66  x  1 10  _ 

760  x  ( 1 )  +  (0003665  x  19)  88 
=  0*06934  g«>i.  Mn. 
Manganese   13  868  per  cent- 

The  above  calculations  appear  rather  tedious,  but  it  is 
evident  the  calculation  takes  less  time  than  when  man- 
ganese is  estimated  by  precipitation,  the  latter  process 
requiring  at  least  six  hours,  and  in  most  instances  a  much 
longer  time.  Also  the  calculation  may  be  simplified  by 
*  A  *mall  chloride  of  calcium  tube  it  attached  here  (lee  sketch )~ 


>i 
»i 
By 


<• 

it 

>■ 


(3) 
(4) 

(5) 


1 1*70 
12*60 
11-80 
4700 


11*500 
11*350 
11590 
"•547 


"ght   11530  „ 

By  substituting  water  for  mercury,  and  connecting  the 
tube,  n,  with  a  bladder,  &c,  immersed  in  a  large  beaker 
of  water,  as  shown  by  the  dotted  lines  (see  Fresemus's 
"  Analysis,"  5th  ed.,  p.  152),  results  sufficiently  accurate 
have  been  obtained,  and  the  trouble  and  expense  of  the 
use  of  mercury  obviated.  The  apparatus  becomes  a 
modification  of  Schiebler'j),  and  may  be  used  for  the  same 
purpose,  also  applied  to  the  determination  of  CO,  in  lime- 
stone, ores,  &c. 

The  above  method  of  analysis  only  occurred  to  the 
author  after  a  perusal  of  a  paper  written  by  Dr.  Russell 
on  the  measurement  of  gases  as  a  branch  of  volumetric 
analysis ;  previously  attempts  were  made  according  to 
Bunsen's  method,  in  which  the  chlorine  resulting  from  the 
decomposition  of  MnO,  or  Mn,03  by  HCI  is  passed  into 
iodide  of  potassium  solution,  and  the  liberated  iodine 
titrated  with  hyposulphite  of  sodium  ;  this  method,  how- 
ever,  did  not  give  good  results. 

Note. — This  method  has  been  applied  to  the  determina- 
tion of  manganese  in  steel,  treating  not  less  than  4  grms. 
steel,  and  measuring  over  mercury.  The  dry  product 
requires  a  rather  stronger  heat,  best  accomplished  by 
heating  over  a  small  Bunsen's  burner  in  an  open  platinum 
capsule.  It  is  best  to  take  10  grms.  steel,  and  evaporate 
to  dryness  in  a  porcelain  dish,  and  heat  a  weighed  portion 
of  the  dry  residue  as  above,  reserving  part  for  a  second 
trial. 


EXHIBITION  OF  APPLIANCES  FOR  THE 
PRODUCTION  AND  ECONOMICAL  USE  OF  FUEL, 

IN  CONNECTION  WITH  THE 

SOCIETY  FOR  THE  PROMOTION  OF  SCIENTIFIC 
INDUSTRY,  MANCHESTER. 
(Continued  from  page  80). 

Crossley  Brothers,  of  Manchester,  exhibit  an  Atmo 
spheric  Gas  Engine.  This  engine  works  as  follows : — 
Gas  and  air,  mixed  in  such  proportions  as  to  give  a  mild 
explosive  compound,  are  admitted  under  a  piston  which 
slides  air-tight  in  a  vertical  cylinder  open  at  the  top.  The 
compound  is  ignited,  explodes,  and  the  explosion  drives 
the  piston  upwards.  The  ignited  gases,  having  increased 
in  volume,  lose  their  heat ;  their  pressure  becomes  less  as 
the  piston  rises,  and  when  it  has  got  to  the  top  of  the 
cylinder  a  partial  vacuum  is  formed,  and  the  pressure  of 
the  atmosphere  makes  the  piston  descend.  The  work 
thus  done  steadily  by  the  atmosphere  during  the  return 
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stroke  of  the  piston  yields  the  driving  power,  which  is 
tranferred  to  the  shaft  by  suitable  mechanism.  This 
utilisation  of  the  instantaneous  power  of  the  explosion,  by 
allowing  the  piston  to  fly  up  freely  from  it  without  doing 
other  work  than  emptying  the  cylinder  of  air,  is  the  basis 
of  the  economy  and  success  of  these  engines.  The  sudden 
energy  of  an  explosion  cannot  be  economically  applied  to 
push  a  piston  slowly  along  against  a  load,  as  in  the  case 
of  steam-engines  ;  it  is  thus  that  other  gas  engines  have 
been  superseded  by  this  patent.  Some  of  the  advantages 
of  this  engine,  compared  with  steam  engines,  are,  that  it 
can  be  started  at  a  moment's  notice,  and  will  at  once 
give  out  its  full  power ;  thus  no  time  is  lost  in  waiting  to 
get  up  steam.  The  attendance  required  is  exceedingly 
small,  averaging  one  hour  per  day  for  a  man,  including 
cleaning,  oiling,  stopping,  and  starting.  The  fuel  has  not 
to  be  got  into  the  house,  nor  ashes  to  be  got  out ;  gas  is 
said  on,  thus  much  trouble  is  saved.  No  constant  supply 
of  water  is  required  ;  a  quart  a  day  suffices.  Gas  at  48. 
per  thousand  feet  will  teed  the  engine  at  one  penny  an 
hour  per  horse-power.  Gas  can  only  be  burnt  in  exact 
proportion  to  the  power  required  ;  this  is  controlled  by  a 
governor.  These  engines  cannot  be  used  for  high  horse- 
power ;  from  one  to  two  horse-power  is  the  most  they  can 
be  used  for.  From  the  many  testimonials  received,  it 
seems  that  that  the  cost  of  gas  is  less  than  one  penny  per 
hour. 

The  show  of  fire-grates,  kitchen  ranges,  various  kinds  of 
coal  savers,  is  very  good,  and  perhaps  the  most  complete 
in  the  Exhibition.  The  grates,  &c,  arc  all  in  use  in  the 
third  annexe  of  the  building,  so  that  spectators  can  judge 
for  themselves  as  to  the  relative  merits  of  the  various 
inventions.  What  would  have  made  this  show  still  more 
interesting  would  have  been  to  have  given  the  weight  of 
coal  consumed  by  each  fire  during  the  day  to  produce  the 
desired  effect ;  as  it  is,  one  sees  an  interesting  collection 
of  machines  for  saving  fuel,  but  no  experiments  seem  to 
have  been  performed  by  competent  judgts  to  test  the 
truth  of  each  inventor's  statements.  There  are  various 
grates  for  utilising  the  waste  heat  of  the  fire  and  causing 
it  to  warm  air  chambers,  which  warm  air  is  carried  to 
different  rooms  in  the  house. 

Shillito  and  Shoriand  exhibit  patent  grates  and  hot-air 
boxes  for  extracting  waste  heat  from  every  description  of 
grates  and  kitchen  ranges,  thereby  effecting  a  saving  of 
at  least  50  per  cent  in  fuel,  without  at  all  interfering  with 
the  general  appearance  of  grates.  One  of  their  30s.  boxes 
can  be  inserted  behind  register  or  sham  register  fiovcs 
now  in  use,  and  could  also  be  placed  behind  a  kitchen 
fire  without  taking  down  the  range  or  grate,  and,  accord- 
ing to  the  inventor's  statement,  will  raise  temperature  in 
excess  of  external  atmosphere  from  10'  to  20°,  and  dis- 
charge into  room  or  lobby  2000  cubic  feet  of  warm  air 
per  hour.  The  advantages  of  this  lire-box  grate  over  the 
ordinary  grate  are,  that  it  secures  a  supply  of  perfectly 
fresh,  warm,  pure  air,  and  diffuses  it  equally  over  the 
whole  room,  or  rooms  requiring  to  be  heated,  the  cold  air 
admitted  from  the  outside  being  perfectly  fresh,  and 
warmed  by  passing  over  the  inside  back  of  the  grate. 
The  objection  to  other  hot-air  stoves,  that  they  draw 
their  supply  from  the  already  vitiated  air  of  the  room, 
is  obviated.  When  this  grate  is  used  in  dwelling-houses 
two  rooms  can  be  heated  by  the  same  fuc — the  open  fire 
serving  for  one  room,  and  the  heated  fresh  air  being 
thrown  into  the  next. 

Thomas  VVhitwell  exhibits  a  grate  on  a  similar  principle. 
By  his  fire-place  he  injects  warm  air  into  the  room  at  a 
temperature  between  65"  and  115"  F. 

Kogerson  and  Co.  show  Corbitt's  Improved  Economic 
Warming  and  Ventilating  Grate.  It  is  simple  in  con- 
struction. The  best  points  of  the  modern  grate  arc  pre- 
served, viz. :— The  cheerful  open  fire  ;  large  reflecting  and 
radiating  surface;  reduced  size  of  fire-box,  with  convex 
back,  which  is  composed  of  fire-brick,  and,  being  a  bad 
conductor,  throws  the  heat  into  the  room  ;  the  draught- 
flue,  openhg  into  the  chimney,  it  regulated  by  Louvre 


valves,  so  that  no  waste  heat  need  pass  up  the  chimney 
beyond  the  products  of  combustion. 

The  most  succesful  and  ingenious  fire -2 rale  in  the 
Exhibition  is  the  invention  of  the  Rev.  J.  Wolstcncroft, 
and  is  called  the  Vacuum  Draught.  The  inventor  says 
the  great  difficulty  is  solved,  viz.,  "  how  to  get  a  healthy, 
cheerful  (ire,  imparting  a  genial  heat,  with  half  the  amount 
of  fuel  commonly  used."  We  saw  the  grate  in  use,  and 
we  must  candidly  admit  it  was  the  most  cheerful  and  the 
brightest  fire  in  the  place,  but  as  to  the  amount  of  coal  it 
daily  consumed  we  arc  unable  to  say.  According  to 
some  experiments  which  have  been  performed  with  it  by 
James  D.  Curtis,  Comma.-dcr  Royal  Navy,  there  is  truth 
in  the  inventor's  statement,  that  there  is  a  great  economy 
in  the  consumption  of  fuel.  Captain  Curtis,  of  Brimps- 
field,  Gloucester,  experimented  with  the  grate  in  his 
harness-room  from  the  18th  of  August,  1873,  to  the  1st  of 
September,  1873,  using  no  other  fire,  burning  slack  coal 
delivered  for  24s.  per  ton,  employing  this  fire  daily  for 
cooking  small  things,  such  as  boiling  potatoes  for  the 
fowls,  &c,  and  after  the  daily  use  the  fire  was  left  to  burn 
itself  out  during  the  night ;  the  cost  of  coal  per  day  was 
3 Jd.  The  front  of  the  grate  is  continued  down  to  the 
floor,  cutting  off  the  supply  of  air  from  within  the  room  ; 
by  this  means  an  air  chamber  is  formed  under  the  grate, 
to  which  the  air  is  communicated  from  within  or  without 
the  building,  bringing  the  draught  under  and  directly 
through  the  fire-bars.  In  a  fire-grate  which  has  been 
fitted  up  in  Manchester,  at  the  office  of  one  of  the  Local 
Boards,  the  air-chamber  communicates  wall  the  main 
sewer,  and  draws  its  supply  from  thence,  thus,  as  it  is 
supposed,  ventilating  the  sewer,  at  the  same  time  con- 
suming the  noxious  sewer  gases.  Any  kind  of  fuel  can  be 
used,  and  very  small  coal  can  be  burnt  as  easily  and  with  as 
good  results  as  lumps  ;  coke  and  cinders  may  be  burnt  over 
and  over  again,  until  they  become  as  fine  as  sand.  The 
ashes  from  the  fire  all  drop  through  the  bottom  of  the  grate 
into  or  through  the  air  chamber,  consequently  dust  from 
the  fire  is  greatly  diminished  in  the  room  ;  the  draught 
may  be  regulated  at  pleasure  with  a  valve.  The  inven- 
tion may  be  easily  applied  to  many  existing  grates  at  the 
cost  of  a  few  shillings. 

By  the  side  of  Wolstencroft's  fire-place  waB  Kenyon's 
Patent  Coal  Saver,  which  consists  of  a  perforated  fire- 
brick tile,  to  put  into  th;  grate  and  fill  up  the  coal  space, 
throwing  the  hot  coals  to  the  front  of  the  fire-place, 
while  the  back  of  the  tiro  is  comparatively  cold.  It  has 
the  disadvantage  of  presenting  a  very  dull  fire  while  it 
is  carrying  out  its  principle  of  saving  coal,  presenting  a 
great  contrast  to  Wolstencroft's ;  indeed  one  might  almost 
think  it  was  placed  there  as  a  foil  for  his  more  successful 
competitor. 

Ciawshaw's  Household  Coal  Saver  is  a  corrugated 
piece  of  iron  or  clay  placed  behind  an  ordinary  coal-fire. 
It  radiates  the  heat  from  the  fire  into  the  room,  instead 
of  allowing  so  much  waste  heat  to  pass  up  the  chimney. 

Frisbie's  Patent  Feeder  and  Grate  is  a  most  ingenious 
arrangement  for  feeding  a  fire  with  coal  from  the  bottom. 
This  feeder  and  grate  provides  a  simple  method  of  feeding 
fuel  up,  from  underneath  the  fire,  into  all  descriptions  of 
furnaces,  fuel-boxes,  and  fire-grates.  By  this  principle  of 
feeding  from  below  the  fire  there  is  no  fresh  consumption 
of  the  fuel,  the  igniting  of  the  fresh  coal  is  a  gradual 
process,  while  at  the  same  time  a  very  intense  heat  is 
obtained.  The  hottest  portion  of  the  fire  being  constantly 
at  the  top  utilises  the  heat,  and  preserves  the  fire-bars 
from  being  burnt  out  ;  the  heat  of  the  surface  of  the 
fire  is  not  abated  by  the  supply  of  fres-h  fuel,  and  no 
cold  air  is  admitted  to  the  furnace  while  feeding,  thereby 
preserving  a  perfectly  uniform  heat.  By  feeding  from 
beneath,  the  coal  is  pushed  up  and  outwards  equally 
from  the  centre  of  the  grate,  and  is  evenly  consumed, 
with  scarcely  any  refuse  except  fine  asheB,  which  drop 
down  through  the  grate-bars  without  raking.  From 
various  testimonials  which  the  inventor  has  received,  it 
seems  that  there  is  a  great  saving  in  the  use  of  the 
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coal ;  thus  one  firm  says  their  coal  bill  averaged  £160  a 
month,  but  on  introducing  one  of  these  burners  they  only 
used  that  quantity  in  four  months. 

Folloms  and  Bate,  of  Manchester,  exhibit  a  large 
collection  of  stoves  and  fire-grates.  One  of  their  novel- 
ties is  a  Portable  Water-Boiler,  which  consists  of  an 
upper  and  lower  chamber,  and  is  so  constructed  that 
the  upper  chamber  is  filled  with  cold  water,  and  as  the 
hot  water  is  drawn  off  from  the  lower,  the  cold  water  is 
allowed  to  fall  down  through  a  small  pipe,  so  that  there 
i«  a  constant  supply  of  warm  water.  It  will  boil  11  gal- 
lons in  20  minutes,  or  three  or  four  hundred  persons  can 
be  supplied  with  hot  water  for  tea  at  a  cost  of  3  lbs.  of 
coal. 

(To-  be  continued.) 


structure.  Thus  the  fracture  of  a  steel  wire  containing, 
8av<  °75  Per  c*nt  °f  carbon,  when  seen  under  the  micro- 
scope presents  a  tolerably  flat  surface,  composed  of  in- 
numerable small,  sharp  crystalline  points,  while  that  of 
iron  is  rough,  more  or  less  fibrous  or  mossy,  and  the 


PROCEEDINGS  OF  SOCIETIES. 

MANCHESTER  LITERARY  AND  PHILOSOPHICAL 
SOCIETY. 
Ordinary  Mating,  January  13/A,  1874. 

E.  W.  Dinney,  F.R.S.,  F.G.S.,  Vice-President,  in  the 

Chair. 

Mr.  Rooks  Pennington,  of  Bolton,  was  clefled  an  ordi- 
nary Member  of  the  Society. 

A  drawing  was  shown  representing  some  further  im- 
provements of  Dr.  Joule's  mercurial  air  exhauster, 
described  in  the  Proceedings  of  February,  1873. 

In  the  section  represented  by  Fig.  j,  w  w  is  a  wooden 
frame  ;  p  a  pulley  for  raising  or  lowering  a  flask  of  mer- 
cury held  in  a  wooden  box,  m,  working  in  a  slide  ;  s,  s,  s,  s 
are  india-rubber  stoppers  ;  e  is  the  exhauster ;  t,  <\  the 
entrance  and  exit  tubes ;  g  the  gauge  ;/ a  funnel  to  admit 
sulphuric  acid;  B,  b,  movable  brackets  to  support  any 
apparatus. 

In  Fig.  2  the  exhauster  is  drawn  to  a  larger  scale. 
t,  e  are  the  entrance  and  exit  tubes,  fitting  tightly  in  an 
india-rubber  disc,  a,  which  disc  is  kept  tightly  pressed 
against  the  exhauster  by  means  of  the  ring,  *,  b.  The 
mercury  is  represented  sunk  below  the  entrance  tube,  as 
is  the  case  when  the  movable  flask  is  in  its  lower  position. 
On  raising  the  flask  by  means  of  the  pulley,  the  mercury 
rises  in  the  exhauster  and  forces  any  air  it  may  contain 
into  the  upper  part  of  the  exhauster  by  raising  the  india- 
rubber  plug.  The  air  then  makes  its  exit  through  the 
pipe  e.  This  latter  is  aUo  used  for  withdrawing  the  acid 
which  gradually  accumulates. 

Fig.  3,  also  drawn  to  a  large  scale,  represents  a  con- 
venient means  of  introducing  sulphuric  acid  for  removing 
aqueous  vapour,  or  to  let  air  into  the  apparatus.  The 
orifice  at  the  bottom  of  the  funnel  is  about  i-iooth  of  an 
inch  diameter,  to  prevent  violent  action. 

It  may  be  useful  to  mention  that  the  junctions  are 
made  with  black  india-rubber  tube  fastened  by  softened 
iron  wire. 

"  On  the  Influence  of  Acids  on  Iron  and  Steel,"  by 
William  H.  Johnson.  B.Sc. 

In  a  paper  published  in  the  Proceedings  of  the  Society 
for  March  4th,  1873,  I  mentioned  that  if  a  piece  of  steel 
wire  be  immersed  in  hydrochloric  or  sulphuric  acid  for 
ten  minutes  or  more,  and  then  well  washed  with  water 
and  dried,  that  on  breaking  it  bubbles  were  not  seen  to 
rise  through  the  moisture  on  the  surface  of  the  fracture 
as  was  the  case  with  iron  wire.  Subsequent  experi- 
ments made  under  the  microscope  with  a  power  of 
250  diameters,  however,  show  that  very  small  bubbles 
are  given  off  with  great  rapidity,  sometimes  from  the 
whole,  sometimes  from  part  only,  of  the  fractured  surface. 
This  difference  in  the  behaviour  of  iron  and  steel  is 
likely  connected  with  the  difference  of  molecular 
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fibres  do  not  end  in  sharp  points.  These  fine  crystalline 
points  in  the  steel,  as  is  well  known,  most  facilitate 
the  evolution  of  bubbles  ;  consequently  they  are  very 
small,  rapidly  given  off,  and  hence  invisible  to  the  naked 
eye,  whilst  the  absence  of  these  points  in  iron  causes 
the  small  bubbles  to  collect  into  larger  ones,  which  are 
readily  seen. 
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On  Crystalline  Sublimed  Cupric  Chloride. 


t  Chemical  Niwi, 
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The  less  carbon  a  steel  contains  the  more  its  fracture 
will  resemble  iron,  so  in  a  steel  containing  only  0-21  per 
cent  of  carbon  small  bubbles  may  sometimes  be  seen  by 
the  naked  eye. 

About  5  ozs.  of  iron  wire  0-125  in.  diameter,  after  ten 
days'  immersion  in  hydrochloric  acid  f2o  sp.  gr.,  was 
well  washed  in  water,  dried  and  placed  in  a  glass  tube 
heated  to  a  temperature  of  a  little  over  100*  C.  by  a  sand- 
bath.  Each  end  of  the  tube  was  connected  with  a  bottle 
containing  nitrate  of  silver  solution.  A  current  of  air 
was  then  slowly  drawn  through  the  tube  for  two  to  three 
hours  without  forming  any  precipitate,  however,  of  chlo- 
ride of  silver ;  but  the  surface  of  the  iron  was  covered 
with  a  coating  of  oxide,  or,  in  all  probability,  oxychloride 
of  iron. 

Thick  pieces  of  iron,  0*450  in.  diameter,  were  found  lo 
.  redden  blue  litmus-paper  slightly  when  applied  to  the 
fracture  after  the  iron  had  been  immersed  twelve  hours  in 
hydrochloric  or  sulphuric  acid. 

Mr.  J.Carter  Bell  communicated  a  series  of  meteoro- 
logical observations  which  have  been  made  daily  during 
the  months  of  May,  June.  July,  and  August,  1873,  at 
Tumaco,  New  Granada,  South  America,  by  Mr.  G. 
Wilcynski. 

"On  Crystalline  Sublimed  Cupric  Chloride,'"  by  S. 
Carson  (Student  in  the  Chemical  Laboratory  of  the 
Owens  College). 

Cupric  chloride,  prepared  by  burning  copper  in  dry 
chlorine  gas,  or  by  heating  the  anhydrous  salt  to  20oc,  is 
obtained  either  as  a  brown  sublimate  or  as  a  brownish 
yellow  powder. 

A  mass  of  a  copper  compound,  crystallised  in  needles, 
many  exceeding  5  m.m.  in  length,  as  found  in  the  decom- 
poser of  the  Deacon  chlorine  process,  was  forwarded  to 
Professor  Roscoe  by  Mr.  Worsley,  of  the  Netham  Chemical 
Works.  The  crystalline  mass  was  collected  from  the 
space  above  the  marbles,  impregnated  with  copper  sul- 
phate at  the  top  of  the  compartments.  The  temperature 
of  this  space  is  always  necessarily  a  little  lower  than  that 
of  the  spaces  between  the  marbles  where  the  action  takes 
place,  and  to  this  is  attributed  the  deposition  of  the  com- 


I  have  made  several  analyses  of  these  crystals,  the 
results  of  which  show  that  they  consist  of  anhydrous 
cupric  chloride,  mixed  with  a  small  quantity  (about  2  per 
cent)  of  an  insoluble  oxychloride.  The  following  is  a 
mean  of  several  analyses  of  the  soluble  portion  :— 
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The  formation  of  this  crystalline  sublimate  appears  to 
take  place  as  soon  as  the  temperature  of  the  marbles 
covered  with  sulphate  of  copper  reaches  about  800".  In 
all  probability  a  formation  of  copper  chloride  is  constantly 
occurring  as  a  necessary  step  in  the  decomposition  of  the 
hydrochloric  acid  and  air,  and  when  the  temperature 
leaches  the  volatilising-point  of  the  chloride  these  crystals 
appear. 

As  the  greatest  amount  of  decomposition  of  the  hydro- 
chloric acid  takes  place  close  upon  the  temperature  at 
which  the  chloride  sublimes,  the  formation  of  this  salt  and 
the  consequent  loss  of  copper  has  been  a  fertile  source  of 
annoyance  to  the  manufacturer. 

Mr.  Deacon  has  recently  completely  overcome  this  diffi- 
culty by  the  addition  of  sodium  sulphate  to  the  copper 
sulphate  with  which  the  marbles  are  impregnated. 

The  presence  of  this  salt  prevents  any  formation  of 
copper  chloride,  sodium  chloride  being  volatilised,  and 
copper  sulphate  remaining  behind.  This  reaction  is  well 
seen  by  the  change  of  colour  from  green  to  blue,  produced 
when  a  solution  of  sodium  sulphate  is  added  to  one  of 
cupric  chloride. 


CORRESPONDENCE. 

PINK   AND    WEBSTER'S    "  ANALYTICAL 
CHEMISTRY." 

To  the  Editor  of  the  Chemical  Keti-s. 
Sin,— Amongst  the  various  books  on  chemistry  which 
have  recently  appeared,  my  attention  has  been  called  to  a 
work  entitled  "  A  Course  of  Analytical  Chemistry  (Quali- 
tative and  Quantitative),  by  William  W.  Pink.  Practical 
Chemist  and  Metallurgical  Analyst,  and  George  E. 
Webster,  Lecturer  on  Metallurgy  and  the  Applied  Sciences, 
Nottingham."  The  value  of  this  work,  which  form*  a 
portion  of  Weale's  Educational  Series,  will  be  appreciated 
after  a  perusal  of  a  few  extracts. 

On  p.  42,  we  learn,  under  the  head  of  Reagents,  the 
following  property  of  "baric  chloride,  BaClj": — "The 
solution  of  this  salt  must  be  neutral  after  precipitation  of 
S02HOj,  sulphuric  acid." 

We  are  next  told  (p.  43)  that  "CONaOj,  sodic  carbo- 
nate, must  completely  volatilise."  It  would  be  interesting 
to  know  at  what  temperature  this  phenomenon  takes  place. 

As  specimens  of  the  lucid  English  with  which  the  work 
abounds,  I  may  quote  from  p.  121,  Manufacture  of  Oxygen — 
"a  little  MnOj,  manganic  oxide,  or  FejOj  (peroxide, 
sesquioxide,  or  red  oxide  of  iron)  added,  reduces  the  heat 
required  for  the  giving  off  of  the  oxygen,  but  is  liable  to 
contaminate  it  by  traces  of  Fe  or  Mn  and  from  potassic 
chloride."  The  conclusion  of  this  sentence  seems  un- 
intelligible. 

Again,  on  p.  120,  we  have  "measuring-flask  can  be 
more  easily  obtained  than  made."  .  .  •' If,  however,  the 
student  has  some  practice  in  manipulating,  measuring- 
flasks  arc  simple  articles." 

On  p.  123  the  following  statement  occurs  : — "  Copper  is 
prepared  by  the  electrotype  method,  or  by  precipitating 
the  metal  from  a  solution  of  sulphate,  and  then  freeing 
from  iron  by  boiling  in  hydrochloric  acid,  after  which 
wash,  dry,  and  roll  into  sheets."  Anyone  who  has  seen 
the  pulverulent  condition  of  copper  deposited  from  solution 
by  the  action  of  iron  will  appreciate  the  difficulty  attending 
the  process  of  rolling  it  into  sheets. 

I  must  now  turn  to  the  quantitative  portion  of  the  wosk, 
and  may  premise  by  saying  that  most  of  the  processes 
recommended  prc-suppose  that  the  operator  has  a  solution 
of  the  substance  to  be  estimated  entirely  free  from  other 
■salts ;  this  is  surely  a  condition  rarely  met  with  by  the 
analyst.  The  most  frequent,  and  indeed  almost  universal, 
method  of  estimation  appears  to  be— "add  sulphuric  acid, 
evaporate  to  dryness,  and  ignite."  This  is  apparently 
applicable  to  the  determination  of  barium,  strontium, 
magnesium,  sodium,  potassium,  calcium,  and  lithium  ; 
whilst  the  estimations  of  magnesium  as  pyrophosphate, 
and  of  potassium  as  a  double  chloride  of  platinum  and 
potassium,  are  entirely  omitted. 

In  that  portion  of  the  work  treating  of  the  "  Estimation 
of  Non-Metals,"  we  have  (p.  166)  an  account  of  the  means 
to  be  employed  for  the  conversion  of  sulphur  into  sulphuric 
acid,  but  nothing  is  said  with  regard  to  estimation.  On 
the  same  page,  we  are  instructed  to  "  evaporate  to  dryness 
and  then  heat  gently  to  dryness." 

In  the  estimation  of  copper  as  cupric  oxide,  the  student 
is  told  (p.  148),  with  regard  to  the  precipitate  to  "  ignite 
intensely,  and  weigh  as  soon  as  cool."  .  .  "If  the  solu- 
tion, however,  be  ammoniacal,  the  precipitate  must  be 
weighed  whilst  hot,  as,  if  allowed  to  cool,  a  small  portion 
of  the  precipitate  would  re-dissolve."  I  should  be  glad  to 
learn  in  what  the  precipitate  is  to  re-dissolve  after  intense 
ignition. 

In  conclusion,  I  may  give  one  more  extract.  In 
speaking  of  chloride  of  silver,  the  authors  state  that,  "when 
the  chloride  is  thoroughly  dry,  an  ejection  often  takes 
place,  occasioned  by  the  silver  imbibing  oxygen  and  then 
allowing  it  to  escape  (called  occultating)."— P.  145. 

I  only  call  attention  to  a  few  of  the  worst  blunders,  and 
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would  ask  the  probable  results  of  a  student's  efforts  in 
pursuit  of  knowledge  were  he  to  follow  the  recommenda- 
tion of  the  authors  (preface)  to  "practically  follow  the 
[  as  laid  down."— I  am,  &c,  A.  G.  P. 


ESTIMATION  OF  SILICON  AND  GRAPHITE  IN 
PIG-IRONS. 


To  the  Editor  of  the  Chemical  Netcs. 
Sir, — It  seems  to  me  that  the  method  of  estimating  silicon 
and  graphite  in  pig-irons  which  is  described  by  Mr.  Piesse 
in  the  Chemical  News,  vol.  xxix.,  p.  57,  is  open  to  objec- 
tion on  the  following  grounds: — The  original  action  of  the 
sulphuric  acid  on  the  silicide  of  iron  results  in  the  formation 
of  a  partially  oxidised  compound  of  silicon  (probably 
leucon),  and,  unless  this  is  completely  oxidised  to  silica 
by  the  treatment  with  nitric  acid,  the  loss  on  ignition  will 
be  too  low  (and,  therefore,  the  graphite  estimation 
erroneous),  to  say  nothing  of  the  indefinite  amount  of 
water  retained  by  the  leucon.  Indeed,  it  seems  to  me 
very  unsafe  to  assume  that  silica  dried  at  too0  C.  always 
contains  6  per  cent  of  water,  though  I  certainly  have  never 
attempted  to  ascertain  the  composition  of  such  silica. 
Mr.  Piesse's  method  also  involves  the  drying  of  a  weighed 
filter,  always  an  objectionable  process.  When  the  iron 
contains  combined  carbon  as  well  as  graphite,  there  is 
great  danger  of  some  of  the  former  producing  an  insoluble 
compound  and  remaining  with  the  silica  and  graphite, 
thus  increasing  the  apparent  amount  of  the  latter.  Eva- 
poration with  nitric  acid  does  not  destroy  this  carbonaceous 
body,  but  it  can  be  dissolved  by  alkalies. 

I  presume  Mr.  Piesse's  experience  has  been  chiefly 
confined  to  the  analysis  of  irons  containing  but  little 
graphite,  or  he  would  scarcely  speak  of  burning  it  off  in 
44  two  or  three  minutes  in  a  muffle,"  even  in  the  presence 
of  the  silica. 

The  determination  of  graphite  and  silicon  being  an 
every  day  matter  in  Sheffield,  I  have  taken  some  trouble 
to  ascertain  the  method  by  which  accurate  results  could 
be  obtained  most  rapidly.  The  process  adopted  is  not 
novel,  except  in  one  or  two  minor  details.  The  results 
often  agree  to  the  second  place  of  decimals. 

The  iron  is  just  covered  with  water,  and  treated  with 
hydrochloric  acid  of  sp.  gr.  11 1.  The  liquid  is  boiled  for 
about  half  an  hour,  when  the  iron  (if  grey)  is  entirely 
dissolved,  the  silicon  being  chiefly  converted  into  leucon, 
which  floats  on  the  surface  as  a  very  bulky  white  maBS. 
The  liquid  is  diluted  with  hot  water,  filtered,  and  washed 
first  with  acidified,  and  then  with  pure,  water.  The 
residue  is  next  washed  off  the  filter  (a  very  easy  operation) 
into  a  large  silver  or  platinum  crucible,  in  which  is  placed 
a  lump  of  pure  hydrate  of  potassium  about  equal  in  weight 
to  the  iron  taken.  The  leucon  dissolves,  with  evolution 
of  hydrogen  and  formation  of  soluble  potassium  silicate, 
while  any  carbonaceous  compounds  also  pass  into  solution 
with  brown  colour.  The  liquid  is  heated  nearly  to  boiling 
for  a  short  time,  diluted,  and  filtered.  The  filtrate  is 
added  to  the  acid  solution  of  the  iron,  evaporated  to  dry- 
ness, Ac  ,  and  the  silica  obtained  calculated  into  silicon. 
The  graphite  on  the  filter  is  washed  off,  boiled  with  a 
little  aqua  regia  to  dissolve  any  iron  which  may  have  pre- 
viously escaped  solution  (as  is  often  the  case  with  spiegel- 
eisen  and  white  irons  generally),  the  liquid  again  filtered, 
the  graphite  washed,  and  rinsed  off  into  a  platinum 
crucible,  where  the  water  is  evaporated  to  dryness,  and 
the  graphite  strongly  dried.  The  graphite  so  obtained  is 
nearly  pure,  but  I  always  burn  it  away,  and  take  the  loss 
on  ignition  as  the  true  amount.  If  a  large  residue  (more 
than  o'l  per  cent  of  the  iron  taken)  is  left  after  ignition, 
the  result  is  not  reliable,  the  tendency  being  to  render 
graphite  estimation  too  high.  The  error  seems  to  be  due 
to  the  formation  of  an  oxychloride  of  iron,  decomposed  on 
ignition,  with  production  of  volatile  ferric  chloride,  thus 
increasing  the  loss  of  weight.  It  is  only  by  very  bad 
management  such  an  accident  can  occur.  In  iron  con- 
taining much  titanium,  the  residue  left  after  combustion 


of  the  graphite  may  be  very  considerable  without  affecting 
the  accuracy  of  the  results.    The  residue  never  contains 

silicon. 

The  above  method  will  doubtless  take  longer  in  the 
execution  than  that  recommended  by  Mr.  Piesse,  but  it  is 
free  from  the  serious  sources  of  error  of  the  latter  process, 
and  gives  remarkably  concordant  results  in  practice. 

With  respect  to  the  method  of  determining  sulphur 
recommended  by  Mr.  Piesse  (vol.  xxviii.,  p.  248),  I  may 
say  that  the  anatyst  who  follows  the  instructions  there 
given  will  infallibly  get  too  low  a  result,  on  account  of  the 
time  allowed  by  Mr.  Piesse  (twelve  hours)  being  quite 
insufficient  for  the  perfect  precipitation  of  the  barium 
sulphate.  The  presence  of  excess  of  hydrochloric  acid, 
which  will  certainly  be  present  if  Mr.  Piesse's  directions 
are  followed,  greatly  retards,  if  it  does  not  altogether 
prevent,  the  precipitation  of  BaS04,  and  if  Mr.  Piesse 
carefully  neutralises  his  filtrate  with  ammonia,  and  allows 
it  to  stand  another  twenty-four  hours,  he  will  find  a  con- 
siderable additional  precipitation  of  barium  sulphate  will 
take  place.  For  the  complete  precipitation  of  the  very 
small  quantities  of  sulphur  present  in  iron,  it  is  necessary 
to  neutralise  the  liquid  as  closely  as  possible  with  ammonia 
before  adding  barium  chloride,  and  to  allow  twenty-four 
or  thirty-six  hours  for  the  precipitation.— I  am,  &c, 

Alfred  H.  Allen. 


SULPHATE    OF  AMMONIA. 

To  the  Editor  of  the  Chemical  Nexvs. 
Sir,— The  letter  of  "J.  B.  S."  (vol.  xxix.,  p.  71)  strikes  at 
an  existing  evil,  but  I  think  not  at  the  root  of 
it.  It  would  be  preferable  to  advise  those  engaged 
in  the  manufacture  of  sulphate  of  ammonia  to  make 
sulphate  of  ammonia  instead  of  acid  sulphate  of  am- 
monia. The  former  being  rapidly  crystallised  from  a 
slightly  alkaline  solution  requires  no  drying,  and  contains 
its  proper  percentage  of  ammonia,  and  will  not  absorb 
(  moisture  from  the  atmosphere.  Whilst  the  latter  allowed 
f  to  crystallise  slowly  from  an  acid  solution,  even  if  dried, 
will  not  contain  its  proper  percentage  of  ammonia,  and 
will  be  ever  ready  to  absorb  moisture.  Thus  the  cause  of 
our  wet  sulphate  of  ammonia  appears  to  rest  more  with 
the  manipulation  than  with  the  "  hasty  packer,"  though 
insufficient  draining  may  frequently  occur  and  tell  upon 
the  balance.— I  am,  &c,  G.  J.  S. 

PRODUCTION  OF  AMMONIA. 

To  I' «  Editor  of  the  Chemical  News. 
Sir, — In  your  last  issue  you  describe  a  process  for  the 
production  of  pure  ammonia  by  reducing  a  nitrate  with 
sodium  amalgam.  I  believe  this  method  was  first  sug- 
gested by  me  in  the  Chemical  News,  vol.  xviii.,  p.  179, 
as  a  means  of  detecting  nitric  acid  in  potable  waters, 
though  no  doubt  this  fact  had  escaped  your  observation, 
the  reaction  being  indeed  sufficiently  obvious. — I  am,&c, 
Thomas  P.  Blunt.  M.A.  Oxon,  F.C.S. 


Physical  Society. — A  numerously-attended  meeting 
was  held  on  Saturday  last  in  the  Physical  Laboratory  at 
the  Science  Schools,  South  Kensington,  for  the  purpose  of 
establishing  a  Physical  Society  in  London.  Tl  e  chair 
was  taken  by  Dr.  J.  H.  Gladstone.  The  bye-laws  prepared 
by  the  Organising  Committee  appointed  on  Nov.  29  were 
received  and  amended.  The  following  were  chosen  officera 
for  the  first  session  .—President— Dr.  J.  H.  Gladstone, 
F.R.S.  Vice-Presidents— Viol.  W.  G.  Adams.  F.R.S.,  and 
Prof.  G.  C.  Foster.  F.R.S.  Secretaries— Prof.  E.  Atkinson, 
and  Prof.  A.  W.  Reinold.  Treasurer—  Prof.  E.  Atkinson. 
Demonstrator—  Prof.  F.  Guthrie.  Other  Members  of 
Council— W.  Crookes,  F.R.S.,  Prof.  A.  Dupre.  Prof.T.M. 
Goodeve,  M.A.,  Prof.  O.  He nrici,  B.  Lcewy,  Dr.  E.  Mills, 
and  H.  Sprengel. 
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0T8.  All  decreet  ol  temperature  are  Centigrade,  unless  otherwise 

expre»»eo. 

Comptei  Raul  us  Hebdomadairesdes  Stances  de  VAcadtmic 
dts  Sciences,  December  29, 1873. 
Researches  on  Isomerism  in  Albumcnoid  Sub- 
stances.--M.  A.  Bechamp.— The  author  having  studied 
the  products  of  the  oxidation  of  albumenoid  bodies  by 
permanganate  of  potassa,  had  occasion  to  determine  the 
rotatory  power  of  white  of  egg.  This  was  comprised 
between  40*  and  42"  to  the  left.  Among  the  products  of 
the  oxidation  of  this  albumen  were  certain  compounds 
possessing  an  acid  reaction,  whose  rotatory  power,  in  the 
same  direction,  amounted  to  430,  49",  52°,  and  even  56c. 
It  was  evident  that  the  white  of  egg  contained  several 
albumcnoid  bodies  possessing  unlike  rotatory  powers. 
Soluble  albu  men,  prepared  by  the  process  of  Wurtz,  has 
a  rotatory  power  of  300  to  34"  to  the  left.  In  the  white  of 
egg  it  is  accompanied  by  at  least  another  body,  having  a 
higher  rotatory  power  in  the  same  direction.  In  the  white 
of  a  hen's  egg  there  are,  besides  the  soluble  albumen  of 
Wurtz,  two  others  equally  soluble  in  the  same  conditions. 
One  is  a  ferment  capable  of  converting  starch  into  the 
soluble  modification,  but  without  the  formation  of  dextrin 
or  of  glucose.  It  remains  soluble  in  water  after  having 
been'  precipitated  by  alcohol.  The  rotatory  powers  of 
these  three  bodies  are — 

Soluble  albumen  (Wurtz)  fa]./ =  33*    in  water. 

„  „  „       [a]  j  =  327°  with  the  addition  of 

acetic  acid. 
[«]  j  =  34'4°  with  the  addition  of 
carbonate  of  soda. 
Another  soluble  albumen  faj  j  =  5y&°  in  water. 
Egg  zymosc  [a]  j  =  70  8s  in  water. 

Ail  to  the  left. 

In  the  yolk  there  are  three  matters;  the  first,  an  insoluble 
and  probably  organised  albumenoid,  forms  the  largest 
part  of  the  vitelline.  When  freed  from  all  accompanying 
substances  it  liquefies  starch.  The  other  two  albumenoids 
of  the  yolk  are  soluble  in  water.  One  of  them  is  rendered 
insoluble  by  alcohol,  whilst  the  other  remains  soluble, 
and  acts  as  a  ferment  upon  starch,  though  without 
saccharifying  it.  Its  rotatory  power  is  46-5"  to  the  left. 
The  author  names  it  lecithozymose.  The  albumcnoid 
matters  of  cow's  milk  are  also  mixtures  of  distinct  bodies, 
having  widely  different  rotatory  powers.  The  casein  of 
new  milk,  dissolved  in  carbonate  of  soda,  has  a  rotatory 
power  of  109*7  t0  *ne  'e^*  Galaflozymose,  the  ferment 
of  milk,  has  the  power  407  also  to  the  left.  M.  Bechamp 
is  still  prosecuting  these  interesting  researches.  The 
methods  by  which  he  separates  these  isomeric 
albumenoids  will  be  made  public  on  a  future  occasion. 

Action  of  Water  on  Sheet-Lead.— M.  H.  Maraes.— 
The  author  considers  sulphide  of  hydrogen  as  the  most 
sensitive  reagent  for  salts  ol  lead  in  water.  It  gives  with 
milk  containing  I  10. oooth  of  lead  a  flesh-red  colour. 
The  author  docs  not  admit  that  the  presence  of  calcareous 
carbonate  and  sulphate  renders  water  incapable  of  acting 
upon  lead.  Turnings  of  lead,  placed  in  water  containing 
an  excess  of  the  carbonate  and  bicarbonate  of  lime,  were 
gradually  acted  upon,  and  after  standing  for  twenty  days 
the  water  was  distinctly  coloured  by  sulphide  of  hydrogen. 

Researches  on  the  Hydride  of  Arsenic. — M.  Engel. 
—It  has  been  long  admitted  that  the  deposit  formed  on 
treating  arsenide  of  zinc  with  hydrochloric  acid  is  hydride 
of  arsenic.  The  author,  criticising  the  experiments  of 
Wiederhold,  maintains  with  Soubeiran  that  hydride  of 
arsenic  is  not  produced  under  these  circumstances. 

Action  of  Iodine  on  Uric  Acid.— M.  F.  Wurtz.— 
When  iodine  is  introduced  into  uric  acid  held  in  suspen- 


sion  in  water  the  iodine  disappears,  and  the  uric  acid  is 
decomposed,  yielding  alloxanc,  hydriodic  acid,  and  pro- 
bably urea. 

Synthesis  of  Oxalyl-Urea  (Parabanic  Acid). — M.  E. 
Grimaux.— The  author  causes  oxychloride  of  phospnorus 
to  react  upon  nxaluric  acid,  and  obtains  parabanic  acid. 
He  is  attempting  to  prepare  succinyl-urea  by  the  reaction 
of  oxychloride  of  phosphorus  upon  succinuric  acid. 

Formation  of  Equations  of  Condition  from  Obser- 
vations of  the  Transit  of  Venus. — M.  Puiseux. — Various 
observations  will  be  made  during  the  transit;  the  hour  of 
external  and  of  internal  contact,  the  angular  distance  of 
the  two  centres,  the  angle  made  by  the  line  of  centres 
with  determinate  directions,  the  projection  of  the  distance 
between  the  centres  on  the  celestial  meridian  passing 
through  the  sun's  centre,  or  on  the  parallel  at  that  point 
or  any  other  direction  ;  each  of  which  will  lead  to  an 
equation  of  condition  between  the  various  unknown 
quantities.  The  author  seeks  to  facilitate  the  calculations 
connected  with  these  equations  by  determining,  in  advance, 
certain  numbers  which  enter  into  them,  or  at  least  con- 
structing tables  whence  they  may  be  readily  deduced. 

New  Reply  to  M.  Pasteur  on  the  Origin  of  Beer- 
Yeast— M.  Trecul. 

Theoretical  Essay  on  the  Equilibrium  of  Elasticity 
of  Pulverulent  Massed,  and  on  the  Thrust  of  Earths 
that  are  without  Cohesion.  —  Extract  from  memoir  by 
M.  Boussinesq. — The  equilibrium  here  studied  is  that  pro- 
duced in  a  sand  mass  which  is  at  rest,  and  is  supported 
by  a  wall  firm  enough  not  to  be  liable  to  shaking. 

New  Arrangement  of  the  Hydro-Electric  Sulphate 
of  Copper  Pile  (M.  Becquerel's). — M.  Trouve. — The 
salts  of  copper  and  zinc  are  simply  maintained  in  contact 
with  the  metals  (of  same  name)  by  the  capillary  action  in 
rolls  of  paper.  The  pile  is  very  portable,  has  the  same 
electromotive  force  as  an  ordinary  sulphate  of  copper  pile 
of  the  same  number  of  couples,  and  m*y  act  continuously 
for  a  long  time  if  placed  in  a  closed  vessel  to  obviate 
desiccation. 

Certain  Relations  between  the  Colouration  of  Birds 
and  their  Oeographical  Distribution. — M.  Alph.  Milne- 
Edwards. — The  author  remarks  that  in  certain  ornitho- 
logical families  (swans  and  parrots,  e.g.)  the  tendency  to 
melanism,  or  black  plumage,  only  appears  in  the  Southern 
Hemisphere,  and  more  particularly  in  the  region  com- 
prising New  Zealand,  Papua,  Madagascar,  and  inter- 
mediate parts. 

Waterspouts  and  Whirlwinds. — M.  Mouchez.— The 
author  recounts  some  of  his  own  observations.  It  is  very 
common  (he  thinks)  in  using  the  name  tromb?  to  confound 
two  meteors  that  are  quite  different  in  causes  and  effects. 
One  of  these,  the  whirlwind  or  cyclone,  occurs  when 
two  neighbouring  layers  of  a  moving  fluid,  accidentally 
made  to  deviate,  meet  at  angles,  or  with  different 
velocities.  The  molecules  in  the  line  of  meeting  are 
subjected  to  a  couple,  which  produces  the  gyration.  The 
whirlwind  may  take  a  second  movement  of  translation  in 
the  direction  of  the  component  of  the  two  currents  giving 
rise  to  it.  The  essential  condition  of  the  phenomenon  is 
a  wind.  Clouds  mayor  may  not  be  present.  The  trombr, 
on  the  other  hand,  always  forms  at  the  base  of  a  dense 
nimbus  cloud,  and  only  in  dead  calm,  or  with  a  faint 
breeze ;  a  moderate  wind  dissipates  it  at  once.  A  protu- 
berance descends  from  the  cloud  towards  the  sea,  and 
presently  takes  the  form  of  a  column  or  tube  which 
remains  vertical,  or  if  there  is  a  breeze  undulates  slightly. 
When  this  tube,  which-is  sheathed  at  the  upper  part  by  a 
more  diffuse  tube,  has  reached  about  ;  of  the  height  of 
the  cloud  the  water  surface  below  begins  to  boil :  then,  at 
a  short  distance,  one  may  distinctly  see  a  jet  of  vapour 
rise  from  the  sea  like  a  vertical  sheaf  about  the  base  of 
■  the  irombe,  if  that  is  vertical,  or  oblfque,  and  with  angle 
I  of  reflection  equal  to  angle  of  incidence,  if  the  trombe  is 
t  inclined.   While  the  emission  of  vapour  or  of  water  takes 
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place,  the  tube  gets  clearer  and  clearer,  and  end*  by 
appearing  under  the  form  of  two  distintt  dark  lines. 
When  the  valour-jet  has  ceased  the  trombe  seems  to  have 
finiihed  its  work ;  for  it  begins  to  dissolve  at  its  lower 
part  and  to  rise  again,  gradually,  to  the  cloud,  in  which 
it  is  at  length  lost.    This  is  the  general  type  of  the 
phenomenon,  but  there  are  some  singular  modifications. 
Sometimes  there  is  a  scries  of  two  or  three  concentric 
tubes,  the  external  ones  shorter  than  the  internal.    In  one 
case  observed,  the  tube  instead  of  dissolving  after  cessation 
of  the  vapour-jet  seemed  transformed  into  a  kind  of 
chimney,  within  which  little  flocks  of  vapour  could  be 
seen  gradually  rising  towards  the  cloud,  and  oscillating 
from  side  to  side  (which  may  have  led  to  the  opinion  that 
the  movement  in  trombes  is  from  below  upwards).  In 
another  case  the  trombe  seemed  like  a  tube  dosed  below, 
or  a  very  long  bag.    The  lower  part  was  rounded  and 
darker  than  the  rest.    The  sea  boiled  under  it  as  under 
open  tubes.    This  is  the  only  case,  M.  Mouchez  thinks, 
in  which  electricity  might  be  called  in  to  explain  the 
effects.    Once  more  ;  there  are  trombes  which  have  their 
two  extremities  widened  in  form  of  a  funnel ;  the  lower 
mouth  seems  to  enlarge  as  though  under  strong  pressure, 
and  the  water-jet  is  a  diverging  one,  like  that  from  the 
rose  of  a  watering-pot.    One  cloud  may  produce  several 
trombes,  some  of  which  are  dissipated  before  full  develop- 
ment.   A  fully  formed  trombe  seems  to  become  adherent 
to  the  point  of  the  sea  which  it  meets,  for  its  base  remains 
unmoved  when  the  cloud  above  takes  a  slight  movement 
of  translation  ;  one  sees  it  then  becoming  more  and  more 
inclined,  elongated,  and  then  torn  asunder  before  having 
passed  through  all  its  phases.    M.  Mouchez  never  ob- 
served lightning  or  thunder  accompany  trombes.  Rain 
rarely  precedes,  always  follows,  but  never  co-exists  with 
the  meteor.    From  measurements  he  made,  the  lower 
diameter  seems  to  have  varied  between  5  and  20  metres, 
the  upper  diameter  being  twice  or  thrice  as  great,  the 
height  of  the  cloud  between  200  and  500  metres.  The 
trombe  lasts  from  ten  to  twenty  minutes.     The  chopping 
of  the  sea  covers  a  circle  four  or  five  times  greater  than  the 
diameter  of  the  tube.   The  height  of  the  waves  never 
reaches  one  metre.    None  of  the  trombes  the  author  saw 
would  have  been  at  all  dangerous  to  a  ship;  they  would 
probably  have  occasioned  nothing  more  than  a  good  bath 
of  water  or  vapour.    There  is  no  violence  in  the  pheno- 
menon.     It  thus  quite  differs   from   that  sometimes 
described  as  occurring  in  the  middle  of  a  tempest,  a  huge 
mass  of  water  being  raised,  whirlwind-wise,  and  threaten- 
ing shipwreck.    The  author  states  that  be  has  never  seen 
these  tempest  trombes ;  which,  if  real,  must  have  quite 
different  causes  from  those  described.    The  impression 
produced  by  the  latter  is  that  of  a  mass  of  air,  suddenly 
cooled,  descending  by  its  own  weight   through  clouds 
having  a  certain  force  of  cohesion.    This  explanation  goes 
to  confirm  the  view  that  there  is  a  descending  movement 
in  trombes.     In  whirlwinds,  on  the  other  hand,  one  sees 
nearly  always  an  ascending  movement  in  the  direction 
of  the  axis,  which  results  in  a  longer  duration  of  the 
meteor.    We  have  here  an  essential  difference  between 
the  two  phenomena  which  are  so  often  confounded. 

Bulletin  de  la  Socittt  Chimiqut  dt  Paris,  tome  xx.,  No.  10, 
November  20,  1873. 

On  Pentachlorated  Beruins. — M.  A.  Ladenburg.— 
An  addition  of  some  details  to  the  author's  former  paper 
00  the  subject. 

Oxalins — a  New  Class  of  Ethers  of  the  Polyatomic 
Alcohols  properly  so  called;  New  Characteristic  of 
tbese  Alcohols. — M.  Lorin. — The  author  gives  the  ex- 
periments which  enabled  him  to  affirm  the  existence  of 
the  oxalins.  The  properly  of  producing  oxamidc  when 
heated  with  oxalic  acid  and  mixed  with  ammonia  may 
serve  to  detect  and  define  the  chemical  funAion  of  an  alcohol. 

Rotatory  Power  of  the  Hyposulphates. — M.  E. 
Bichat.— The  author  supports  the  view  announced  by  ' 


I  M.  P.ipc  that  the  crystals  of  the  hyposulphates  of  potassa, 
lead,  strontia,  and  lime  have  a  rotatory  power.  Tho*e  of 
hypo-sulphate  of  potassa  belong  to  the  regular  hexa- 
gonal system. 

Solubility  of  Arsenious  Acid  in  Water.— M.  L.  A. 
Buchner. — 1  part  of  crystalline  arsenious  acid  dissolves, 
after  24  hours  digestion,  in  355  parts  of  water  at  157  C. 
The  amorphous  acid,  in  the  same  conditions,  requires  108 
of  water.  If  the  crystalline  acid  has  been  dissolved  at  a 
boiling  heat,  and  the  Solution  left  to  stand  for  twenty-four 
hours,  it  contains  to  1  part  of  acid  46  of  water.  The 
amorphous  acid,  in  the  s.ime  circumstances,  remains  dis- 
solved in  30  parts  of  water. 

Reduction  of  Carbonic  Acid  and  Carbonic  Oxide  by 
Phosphate  of  Iron. — M.  S.  H.  Horsford. — The  author 
has  found  that  when  caibonic  acid  and  a  mixture  of  phos- 
phate of  soda  and  green  vitriol  with  a  little  water  are  in- 
troduced into  a  tube,  the  carbonic  acid  is  gradually  re- 
duced to  carbonic  oxide.  The  author  considers  this 
phenomenon  as  very  important  for  vegetation. 

On  Tempering  Steel  for  Tools.— The  following  pro- 
cedure, due  to  M.  Knlicke,  is  in  use  at  the  works  at 
Saarbruck.  It  serves  to  restore  the  nature  of  steel 
altered  or  burnt,  and  consists  in  plunging  the  article- 
previously  brought  to  a  cherry-red  heat  and  forged  for  an 
instant— into  the  following  mixture,  and  then  into  cold 
water.  Tartaric  acid,  12  parts;  fish-oil,  60  parts; 
powdered  charcoal,  4  parts ;  bone-black,  16  parts ; 
yellow  prussiate,  20  parts;  tallow,  20  parts  ;  burnt  stag's 
horn,  6  parts. 

Reimann's  Fnrber  Ztitung,  No.  47,  1S73. 
This  number  contains  receipts  for  alight  silver-grey  and 
a  steel-blue  on  plush,  a  bluish  drab  on  wool,  an  orange 
and  a  grain-scarlet  on  woollen-yarn,  a  black  and  a  chamois 
on  cotton-wool. 

Lt t  Mondes,  Revue  Hebdomadtiire  des  Sciences,  par  L'Abbc 
Moigno,  Tome  xxxiii.,  No.  15,  December  11. 
Action  of  Water,  and  of  Certain   Solutions  of 
Neutral  Salts  upon  Sugar.—  W.  L.  Clascn.— The  author 
refers  to    the    experiments   of    Houbeiran,  Berthelot, 
I  Maumcnc,  and  Bechamp,  and  seeks  to  verify  their  results 
1  by  employing  both  polarised  light  and  the  cupro-potassic 
j  liquor.    He  confirms  the  disputed  view  of  Maumene — the 
transmutation  of  sugar  into  inverted  sugar  at  common 
temperatures,  and  without  any  notable  formation  of  mould. 
The  author  adds  that  it  is  not  possible  to  determine 
glucose  by  the  saccharimeter,  as  the  errors  of  observation 
exceed  the  effect  of  the  glucose  produced.    The  deter- 
mination can  only  be  made  by  means  of  the  cupro-potassic 
tartrate,  which  other  carbo-hydrates  have  also  the  power 
of  reducing. 

On  Turacin. — J.  J.  Monteiro. — The  author  fully  con- 
firms  the  results  of  Church  as  to  the  presence  of  copper 
in  the  feathers  of  the  Touraco.  Copper  exists  in  the 
regions  inhabited  by  the  bird  in  the  state  of  green  car- 
bonate (malachite). 

No.  3,  January  15,  1874. 

Use  of  Sulphide  of  Cadmium  for  Colouring  Soaps. 
—To  detect  zinc-white,  which  is  often  pioent  as  an  im- 
purity in  the  cadmium  compound,  the  suspected  sample  is 
digested  in  acetic  acid.  On  adding  carbonate  of  soda  to 
the  solution  thus  obtained,  a  white  precipitate  is  formed  if 
zinc  be  present. 

Mordanting  with  Alum. — According  to  Havrez  the 
alum  used  for  this  purpose  should  not  exceed  i-ioth  of 
the  weight  of  the  goods  to  be  dyed,  or  the  hydrate  of 
alumina  at  first  deposited  on  the  fibre  will  be  re-dissolved, 
producing  thus  flat  and  meagre  shades. 

Improvement  in  the  Manufacture  of  Bread. — E.  du 
Mesnil.— The  author,  in  opposition  to  Pasteur,  ascribes 
fermentation  to  the  action  of  oxygen,  the  formation  of  » 

Digitized  by  Google 


94 


Patents. 


I  tmuiUL  News, 
1  February  ao,  1874- 


gaseous  ele&ric  pile,  and  the  decomposition  of  water, 
which  "  furnishes  to  the  saccharine  matters,  on  the  one 
hand,  the  carbonic  element,  and,  on  the  other,  the  element 
of  alcohol. 

MISCELLANEOUS^  " 

Chemical  Appointment. — The  Japanese  Government 
have,  through  their  Legation  in  London,  appointed  Mr. 
R.  Houtledge,  U.Sc,  F.C.S.,  to  the  Professorship  of 
Chemistry  and  Physics  in  the  Imperial  College  at  Yeddo. 
Mr.  Routlcdge  studied  science  at  the  Owens  College, 
Manchester,  where  he  had  Dr.  Roscoe  for  his  instructor  in 
chemistry,  and  took  a  distinguished  place  in  the  Honours 
Examinations  of  the  University  of  London  in  1S60  and 
1870. 

Report  of  the  Public  Analyst  for  the  Strand  District. 
— Mr.  C.  II.  Piesse,  the  Analyst  for  the  Strand  District, 
laid  his  report  before  the  Board  of  Works  for  that  District 
on  the  nth  inst.  Of  121  samples  of  various  articles  of 
food  analysed  by  him  during  the  past  three  months,  only 
one  (a  sample  of  milk)  was  adulterated.  Much  attention 
had  been  given  to  "  patent  "  articles  of  food,  and  to  sub- 
stances sold  as  "mixtures."  He  pointed  out  as  a  result 
that  it  was  advisable  to  make  the  terms  of  the  Adulteration 
Act  quantitative,  instead  of  merely  qualitative.  Very 
slight  modifications  of  Clauses  3  and  7  would  effect  the 
alteration.  Under  Clause  3  it  should  be  compulsory  for 
the  vendors  of  '•  mixtures  "  to  state  not  only  the  nature 
of  the  admixtures,  but  also  the  quantities  of  them  in  pro- 
portions of  100  parts,  and  under  Clause  7  the  Analyst  to 
report  quantitatively  in  addition  to  the  qualitative  state- 
ment now  required  ;  and  he  proposed  that  the  suggested 
alterations  should  be  brought  before  the  Government  by 
the  Board.    The  other  points  were  of  merely  local  interest. 


PATENTS. 

ABRIDGMENTS  OF  PROVISIONAL  AND  COMPLETE 
SPECIFICATIONS. 

Improvements  in  the  eleclro-depotition  of  tin.  Thomas  Fcarn,  Bir- 
mingham, Warwick,  electro  metallurgist.  April  7.  1873.— No.  1177. 
This  invention  consists  of  solutions  made  and  used  in  the  manner 
described  for  the  deposition  of  tin  by  electricity.  One  solution  con- 
sists of  a  solution  of  protochloride  of  tin,  to  which  are  added  a 
solution  04  hydrate  of  potash  and  a  solution  of  cyanide  of  potassium, 
and,  lastly,  a  solution  of  pyrophosphate  cf  soda.  Another  solution 
consists  of  a  solution  of  protochloride  of  tin,  to  which  are  added  a 
solution  of  pyrophosphate  of  soda  and  a  solution  of  muriate  of  am- 
monia. Another  solution  consists  of  a  solution  of  protochloride  of 
tin,  to  which  a  solution  of  muriate  of  ammonia  is  added.  Another 
solution  consists  of  a  solution  of  protochloride  of  tin,  to  which  are 
added  a  solution  of  tartrate  of  potash  and  a  solution  of  hydrate  of 
potash.  The  proportions  of  the  several  solutions  which  are  mixed 
together  are  described,  also  the  battery  power  employed,  and  the  tem- 
perature of  the  sulutum*- 

tmprovements  in  the  utilisation  of  waste  products  of  ammoniac al 
liauor.  Arthur  William  Ellis. manufacturing  chemist,  Madeira  Villas, 
Woodford,  Esses.  April  8,  1873.-N0.  12S5.  The  precipitation  and 
collection  of  cyanogen  substances  from  the  hitherto  wasted  (or  spent) 
liquor  produced  in  the  distillation  of  ammoniacal  tiqurr. 

Improvements  in  the  treatment  of  night-soil,  nf  scwaze  deposits,  and 
of  other  simtlar  moist  manurial  matters.  Gustav  Airing,  civil  en- 
gineer, 3,  Bank  Place.  Preston.  April  9,  187J.— No.  1319.  This  inven- 
tion consists  in  a  method  of  rapidly  fixing  or  solidifying  moist  night- 
soil,  sewage,  slush,  or  other  similar  moist  manurial  matters,  in  order 
to  render  such  material  conveniently  portable  and  capable  of  being 
inoffensively  stored  for  use  as  manures,  by  mixing  it  with  a  certain 
proportion  of  sulphate  of  calcium  or  burnt  gypsum,  commonly  known 
as  plaster  of  parts.  In  order  to  facilitate  the  mising  process  I  use 
special  constructed  receptacles,  which,  by  means  of  worms  or  screws 
driven  by  differential  speed-pulleys,  deliver  the  material  to  be  mixed 
in  certain  proportions,  alter  which  they  are  mixed  in  a  cylinder  and 
discharged  in  the  form  of  bricks,  or  other  forms,  by  filling  it  into  suit- 
able  troughs,  which  may  be  divided  into  partitions. 

Improvements  in  the  manufacture  of  artificial  fuel.  David  Barker, 
Nurthfleet.  Kent.  April  10.  1873.— No.  1311.  This  inv*nl:on  con. 
sists  in  combining  coal,  coke,  and  other  carbonaceous  materials, 
with  a  mucilage  or  liquid  farmed  of  farina,  water,  and  a  solution 
of  sulphate  of  alumna  or  chloride  of  alumina  in  hydrochloric  acid, 
pitch  and  carbolic  acid  being  added  thereto,  the  resulting  compound 
being  moulded  into  blocks,  and  in  some  cases,  as  for  instance  for  blast 
furnace  purposes,  a  process  of  re-coking  is  resorted  to. 

Improvements  in  the  deitruclive  distillation  of  sha'e  or  other  oil- 
yielding  minerals,  and  in  apparatus  therefor.    Norman  McFarlane 


manager  of  the  Oakbank  Oil-Works,  Mid  Caldcr,  Mid 

Lothian,  North  Britain.  April  10,  1873.— No.  1317.  In  carrying  out 
the  invention  according  to  one  modification,  a  series  of  four  vertical 
retorts  are  arranged,  in  a  furnace  or  oven,  with  their  bottom  ends  at  a 
little  distance  above  a  central  fire  space  or  grate.  The  bottom  ends  of 
the  retorts  arc  provided  with  doors  capable  of  being  closed  gas  tight, 
and  immediately  below  each  door  there  is  an  inclined  valve  which  in 
one  position  separates  the  bottom  of  the  retort  from  the  central  fire- 
space,  whilst  it  can  be  turned  over  outwards  to  form  an  incline  down 
which  the  spent  shale  may  fall  into  the  fire-space.  The  four  retorts 
are.  by  preference,  to  be  drawn  and  re-charged  at  separate  equidistant 
period!.  More  or  less  of  the  permanent  gas  formed  during  the 
destructive  distillation  may  be  led  into  the  fire- space  to  aid  the  com- 
bustion, as  is  ordinarily  practised  with  coal  fires. 

Improved  process  or  treatment  and  compositions  or  compounds  for 
the  improvement,  wa  erproofing,  and  preservation  from  mildew  and 
moths  of  silk.  wool,  cotton,  furs,  leather,  paper,  and  other  article^. 
William  Morris,  a  citizen  of  the  United  States  of  North  America,  at 
present  residing  at  No.  80,  Cavershsm  Road,  Kentish  Town,  Middle- 
sex. Afril  12.  1873.— No.  1344.  This  invention  relates  to  a  new 
process  or  treatment  and  compositions  for  the  improvement  of 
manufactures  formed  of  silk,  wool,  cotton,  flax,  or  hemp  ;  alto  furs, 
leather,  and  paper ;  by  means  of  which  such  manufactures  are  made 
incapable  of  capillary  attraction,  are  rendered  waterproof,  and  not 
liable  to  mildew,  nor  to  be  attacked  bv  moths;  their  strength  and  du- 
rability are  increased,  their  porosity  is  unimpaired,  and  their  general 
quality  and  appearance  are  improved  ;  and  by  the  same  process  wood 
is  rendered  impervious  to  moisture,  and  incapable  of  generating 
mildew,  fungi,  &c. ;  and  bricks,  tiles,  and  other  articles,  are  made 
moisture-proof.  The  process  consists  of  two  steps  or  parts,  as  fol- 
lows :— For  the  first  part  is  used  a  chemical  compound  which  consists 
of,  say,  one  part  of  dry  gelatin  (isinglass  or  other),  dissolved  in,  say, 
four  parts  of  oil,  including  a  small  quantity  of  sulphuric  or  other  acid, 
and,  when  these  are  combined  by  means  of  heat,  five  parts  (or  there- 
about) of  an  alkaline  solution  are  added,  at  a  specific  gravity  of  about 
26  '  Baum£,  the  whole  being  stirred  while  yet  warm,  and  the  result  is 
a  chemical  combination  designated  the  "  preparatory  compound.* 
For  the  second  part  of  the  process  is  used  a  chemical  compound, 
designated  the  "  perfecting  compound."  and  which  is  prepared  as  fol- 
lows, namely:  — In  one  vessel  is  prepared  a  strong  solution  of  one  of 
the  alums,  for  instance,  of  the  sulphate  of  alumina,  with  potassa,  or 
with  ammonia,  or  with  soda.  In  another  vessel  is  prepared  a  solution 
of  the  sulphate  nf  rinc,  and  in  a  third  vessel  a  solution  of  the  acetate 
of  lead.  These  solutinns  are  each  to  be  of  the  same  density.  When 
prepared,  the  two  sulphate  solutions  are  mixed  in  the  proportion  of 
about  five  paits  of  the  first  named  to  one  and  a  half  parts  of  the  latter 
named, and  to  these  are  added  about  five  anda  half  parts  of  the  acetate 
of  lead  solution.  By  the  chemical  action  that  ensues  sulphate  of  lead 
is  formed,  and  when  this  has  subsided  the  clear  liquid  is  drawn  off, 
and  is  reduced  to  the  proper  density,  which  is  from  1  t<>  •  Baume. 
The  materials  to  be  treated  are  steeped  in  baths  of  the  above  com- 
pounds, or  in  some  cases  the  preparatory  compound  may  be  applied  by 
hand.  Some  kinds  of  paper  need  not  be  submitted  to  the  | 
compound. 


MEETINGS  FOR  THE  WEEK. 

Monday,  Feb.  23.- Medical,  8. 

  Geographical,  8.30. 

  London  Institution,  4. 

Tuesday,  24.— Royal  Institution,  3.    Prof.  Tyndall,  "  On  the  Physical 
Properties  of  Liquids  and  Gases." 

  Civil  Engineers,  8. 

  Anthropological,  8. 

Wednesday,  25.— Society  of  Arts,  8. 

  London  Institution,  7. 

  Geological,  8. 

Thursday,  26  -Royal  Institution.  3.    Prof.  W.  C.  Williamson,  "On 
Cryptogamic  Vegetation." 

  Royal,  8.30. 

  Philosophical  Club,  6. 

Friday,  27.— Royal  Institution.  8;  Weekly  Evening  Meeting.  Mr. 

Francis  Galton.  "On  Men  of  Science,  their  Nature 
and  Nurture,"  9. 

Saturday,  23.-Royal  Institution,^ Mr.  R.  Bosworth  Smith,  "On 


TO  CORRESPONDENTS. 

Erratum. — Vol.  xxix.,  p.  78.  line  21  from  bottom,  for  "  no  consequence  " 
read  "  of  consequence." 

W.  W.  Roberts. — An  answer  to  your  question  would  require  ■ 
detailed  chemical  examination  ol  the  sample,  which  ' 
within  the  province  of  "  Answers  to  Correspondents." 


JDrofessor  Tennant's  Lectures  on  Rocks  and 

A  METALLIC  MINERALS  at  Kings  College  are  given  on 
Wednesday  and  Friday  mornings  from  <>  to  10  o'clock,  and  on  Thurs- 
day evenings  from  8  to  9.  The  lectures  commenced  Thursday. 
January  22nd,  and  will  be  continued  to  Easter. 

PRIVATE  INSTRUCTION  in  GEOLOGY  and  MINERALOGY 
can  be  had  by  Professor  Tennant  at  his  residence,  149,  Strand,  W.C., 
by  those  unable  to  attend  public  lectures. 
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ALUM   IN  BREAD. 


The  case  of  the  two  Harrow  bakers  who  were  charged  at 
the  Edgware  Petty  Sessions  with  selling  bread  con- 
taining alum  in  the  proportion  of  40  grains  to  the  4-lb.  loaf 
presents  many  points  of  interest,  and  offers  another 
striking  example  of  the  difficulties  which  surround  the 
detection  of  this  description  of  adulteration. 

The  fads  of  the  case  are  as  follows  : — A  few  weeks  ago 
a  certificate  signed  by  Dr.  Redwood,  Public  Analyst  for 
Middlesex,  was  produced  before  the  magistrates.  This 
certificate  sets  forth  that  certain  samples  of  bread  sold  by 
these  bakers  contained  40  grains  of  alum  in  4  lbs.  of 
bread  ;  and  on  the  strength  of  thi»  certificate  the  magi- 
stratcs  were  asked  to  inflict  the  penalty  prescribed  by  the 
recent  Adulteration  Act. 

On  the  other  hand,  the  bakers  denied  the  charge  of 
aluining  the  bread,  and  applied  for  an  analysis  by  an  in- 
dependent chemist,  and  their  application  was  granted. 
A  portion  of  each  of  the  samples  of  bread  was  accordingly 
sent  to  Mr.  Wanklyn  (who  holds  office  as  Public  Analyst 
for  Buckinghamshire),  and  on  Wednesday,  the  18th  inst., 
Mr.  Wanklyn's  analysis  was  produced  at  the  P-dgwarc 
Petty  Sessions,  and  the  adjourned  hearing  of  the  case 
proceeded  with. 

Prom  the  report  of  the  case,  which  is  before  us,  wc 
gather  that  Dr.  Redwood  gave  evidence  that  he  had  certi- 
fied to  the  presence  of  40  grains  of  alum  in  the  4-lb.  loaf, 
because  he  had  obtained  0  2  grain  of  a  white  precipitate 
from  1000  grains  of  the  bread  by  a  well-known  process 
for  the  detection  of  alum  in  bread. 

This  process  isdescribed  in  VVatts's  "  Dictionary,"  and  is, 
we  believe,  known,  as  Kuhlmann's  process. 

Dr.  Redwood  gave  evidence  that  he  had  burnt  up 
1000  grains  of  the  bread  in  a  platinum  dish,  and  then 
treated  the  ash  with  a  considerable  quantity  of  nitric  acid, 
and  evaporated  down  to  complete  dryness  in  a  porcelain 
dish.  The  residue  was  then  treated  with  a  few  drops  of 
acid  and  water,  boiled,  and  filtered.  The  filtrate  was  then 
neutralised  with  carbonate  of  soda,  and  then  mixed  with 
some  solution  of  pure  potash,  and  boiled  in  a  porcelain 
dish.  After  nitration  the  filtrate  was  then  supersaturated 
with  hydrochloric  acid,  and  rendered  alkaline  with  am- 
monia or  carbonate  of  ammonia,  and  boiled,  when  it  gave 
a  precipitate  which  weighed  about  0  2  grain.  This  pre- 
cipitate Dr.  Redwood  said  was  alumina,  and  calculating 
on  that  basis  he  certified  that  the  4-lb.  loaf  contained 
about  40  grains  of  alum. 

Mr.  Wanklyn,  on  the  other  hand,  had  burnt  up 
1 511O  grains  of  the  bread  at  a  very  low  temperature,  and 
had  avoided  using  porcelain  dishes,  and  did  not  obtain 
any  precipitate.    He  did  not  find  any  alum. 

In  the  course  of  the  trial  it  was  pointed  out  that  the 
0  2  ajrain  of  white  precipitate  which  Dr.  Redwood  said  he 
had  obtained  could  not  possibly  be  alumina,  but  must 
have  been  phosphate  of  alumina,  and  that  accordingly 
Dr.  Redwood's  analysis  (assuming  its  correctness)  would 
only  show  about  20  grains  of  alum  in  the  4 -loaf,  and  not 
about  -10  grains,  as  had  been  certified.  It  was  also  pointed 
out  that  the  employment  of  porcelain  was  a  source  of 
danger. 

I' ndcr  these  circumstances  the  magistrates  dismissed 
the  cases. 

A  correspondence  between  Dr.  Redwood  and  Mr. 
Wanklyn  on  these  cases  has  appeared  in  the  Circle.  Wc 
refer  our  readers  to  the  correspondence;  from  which  we 
gather  that  Dr.  Redwood  maintains  that  the  precipitate  he 
obtained  was  al 


rKEMMtSARY  NOTICE  ON  THE 

ACTION  OP  BROMINE  ON  PROTOCATECHUIC 
ACID,  GALLIC    ACID,  AND  TANNIN. 
ny  J.  STENHOUSE,  LL.D.,  F.R.S.,  Ac. 

When  protocatechuic  acid  is  treated  with  excess  of  bio- 
mine  in  the  cold,  Barth*  has  shown  that  one  equivalent 
of  the  hydrogen  is  replaced  by  bromine,  giving  rise  to 
mono-bromo-protocatechuic  acid,  C7H5Br04.  If,  how- 
ever, protocatechuic  acid,  or  bromo-protoeatcchuic  acid, 
be  heated  to  100"  with  excess  of  bromine,  the  reaction 
which  takes  place  is  quite  different, — hydrobromic  acid 
and  carbonic  anhydride  arc  evolved,  and  the  tetra-bronio- 
pyrocatechin,  CGH2Br402,  described  by  Hlasiwciz.t  is 
produced. 

As  is  well  known,  pyrocatechuic  acid,  at  a  high  tem- 
perature, splits  up  into  pyrocatechin  and  carbonic  an- 
hydride, but  this  reaction  does  not  take  place  at  iooJ. 
The  presence  of  bromine,  however,  detet mines  the  de- 
composition of  the  acid  with  simultaneous  production  of 
the  highly  brominatcd  tetra-bromo-pyrocatechin.  The 
latter  substance,  produced  in  this  way,  possesses  all  the 
properties  ascribed  to  it  by  Hlasiwetz.  It  melts  at  187". 
The  best  solvent  from  which  to  crystallise  it  is  ordinary 
acetic  acid,  of  density  I'oso. 

Although  the  action  of  bromine  alone,  on  protocatechuic 
acid,  when  gently  heated  with  it,  docs  not  go  farther  than 
the  formation  of  bromo-protocatechuic  acid,  iodine  bro- 
mide  under  similar  circumstances  causes  a  more  complete 
decomposition,  giving  rise  to  bromo-pyrocatechin. 

As  gallic  acid  has  the  same  relation  to  pyrogallol  that 
protocatechuic  acid  has  to  pyrocatechin,  it  seemed  pre- 
bable  that,  when  treated  with  bromine  at  roo°,  it  might 
undergo  a  similar  decomposition  :  on  making  the  experi- 
ment this  was  found  to  be  the  case— hydrobroinic  acid 
and  carbonic  anhydride  arc  evolve  ',  and  tribromo  -pyre- 
gallol  is  left. 

Here  also,  when  gallic  acid  is  gently  heated  with  bro- 
mine, a  dibromogallic  acid, J  C;H4BriO},  is  produced,  bet 
at  ioo%  in  the  presence  of  excess  of  bromine,  the  acid  is 
resolved  into  carbonic  anhydride  and  pyrogallol.  which  is 
simultaneously  converted  into  the  bromo-pyrogallol. 

When  tannin  is  heated  to  too"  in  a  sealed  tube,  with 
excess  of  commercial  bromine,  large  quantities  of  hydn  - 
bromic  acid  and  carbonic  anhydride  arc  liberated,  and  the 
product,  after  the  removal  of  the  excess  of  bromine,  was 
found  to  consist  entirely  of  bromo-pyrogallol.  If,  how- 
ever, both  the  tannin  and  the  bromine  be  very  carefully 
dried,  the  reaction  is  quite  different — hydrobromic  acid 
and  some  carbonic  anhydride  are  evolved,  but  the  product 
consists  of  a  dark-coloured  substance  of  a  totally  different 
appearance  from  the  colourless  crystals  of  the  bromo- 
pyrogallol.  I  have  not  yet  investigated  the  nature  of  the 
product  obtained  by  the  action  of  dry  bromine  on  dry 
tannin,  but  the  result  strongly  confirms  SchifTsjl  view 
that  tannin  is  merely  digallic  anhydride. 

In  the  experiment  made  with  undricd  tannin  and  com- 
mercial bromine,  the  small  amount  of  water  naturally 
present  in  these  substances  was  sufficient  to  convert  the 
tannin  into  gallic  acid,  which  was  then  decomposed  with 
formation  of  bromo-pyrogallol  and  evolution  of  carbonic 
anhydride. 

When  proturatci  huic  acid  is  heated  to  ioo\  with  a 
saturated  solution  of  chlorine  in  carbon  it tiachloridc,  in 
scaled  tubes,  a  chlorinated  compound  ir>  |  loducc  l  crys- 
tallising in  needles,  which  m.iy  be  purified  by  cr\>  ( ,illisa- 
tion  from  carbon  disnlphide.  A  similar  icaciion  takes 
place  when  pyrogallol  is  treated  with  a  carbon  tetra- 
chloride solution  <>f  chlorine.  These  su'f-t.Miccs  I  am  at 
present  engaged  in  investigating. 


•  Ann.  Chrm,  /Vi.irm  ,  246. 
I  Ihi.l,,  culii  ,  1st. 
i  Giimaui,  Itull.  Sen  Chim.,  \  t\, 
'  Ann.  Ch< m.  I'harm-.  t(\x  ,  4j. 
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Researches  on  the  Atomic  Weight  of  Thallium. 
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PRELIMINARY  NOTICE  ON  THB 

ACTION  OF  BROMINE  IN  THE  PRESENCE 
OF  WATER  ON  BROMO-PYROGALLOL  AND  ON 
BROMO-PYROCATECHIN. 

By  J.  STENHOUSE,  L.L.D.,  F.K.S.  Ac. 

Although  dry  bromine  has  no  action  on  dry  bromo- 
pyrogallol,  even  when  heated  with  it  for  a  long  time  at 
iooJ,  yet  if  water  be  present  a  reaction  takes  place,  the 
nature  of  which  varies  with  the  proportion  of  bromine 
and  of  water  employed. 

When  bromo-pyrogallol  is  added  to  about  twice  its 
weight  of  bromine,  and  then  5  to  10  parts  of  water  are 
poured  on  the  mixture,  there  is  a  slight  development  of 
heat,  and  both  the  bromine  and  the  bromo-pyrogallol 
dissolve,  forming  a  deep  orange-coloured  solution.  If  this 
be  now  gently  heated  to  about  70°  or  80"  C.  it  commences 
to  effervesce  from  the  evolution  of  carbonic  anhydride, 
and  in  a  few  minutes  bright  yellow  crystalline  plates  begin 
to  form,  which  increase  in  number  until,  after  the  lapse 
of  about  ten  minutes,  the  reaction  may  he  considered  as 
terminated.  It  is  not  absolutely  necessary  to  heat  the 
solution  to  obtain  this  result,  as  the  same  compound  is 
produced  on  allowing  the  liquid  to  stand  for  some  days  at 
the  ordinary  temperature. 

This  new  compound  has  a  composition  which  may  be 
represented  by  the  empirical  formula,  C?Br7Hi03,  the 
reaction  which  takes  place  being  the  following: — 
2C6H  ,Brj03  +  1 1  Br  +  3HjO  =  C9HaBr703  +  3^  +  xoHBr. 

A  determination  of  the  amount  of  hydrobromic  acid 
produced  in  this  reaction  corresponded  pretty  closely  with 
that  required  by  the  above  equation.  In  this  experiment 
if  ilic  amount  of  water  be  largely  increased— to  20  parts 
or  more— the  yellow  substance  is  still  formed,  but  in 
smaller  quantity,  and  is,  at  the  same  time,  accompanied 
by  an  oily  matter. 

The  crude  compound  may  be  conveniently  purified  by 
rccrystallisation,  lir;.t  from  carbon  disulphidc,  and  then 
from  light  petroleum.  It  forms  brilliant  yellow  plates, 
which  melt  at  122°  C  ,  and  are  very  soluble  in  ether, 
carbon  disulphidc,  and  benzene,  less  so  in  petroleum. 
They  arc  soluble  in  alcohol,  but  decomposition  takes  place 
at  the  same  time,  with  formation  of  a  colourless  crystalline 
compound. 

If,  instead  of  treating  the  bromo-pyrogallol  with  twice 
its  weight  of  bromine,  only  1  part  be  added,  and  then 
5  to  to  of  water,  the  whole  dissolves  as  before,  yielding 
an  orange-coloured  solution  *,  on  allowing  this  to  stand, 
however,  for  a  short  time  at  the  ordinary  temperature, 
colourless  scales  begin  to  separate,  and  gradually  increase 
in  amount  until  the  mixture,  if  sufficiently  concentrated, 
becomes  semi-solid.  This  new  substance, is  colourless, 
and  decomposes  when  gently  heated.  It  is  somewhat 
soluble  in  water,  but  does  not  appear  to  be  converted  into 
the  yellow  compound  when  treated  with  excess  of  bromine. 

Bromo. pyrocatechin,  when  heated  in  a  water-bath  for 
about  ten  minutes  with  3  parts  of  bromine  and  ioof  water, 
undergoes  a  change  analogous  to  that  which  takes  place 
with  pyrogallol.  The  compound  produced  in  this  instance 
consists  of  dark  crimson-coloured  plates,  which  may  be 
purified  by  alternate  crystallisations  from  carbon  disul- 
phide  and  carbon  tetrachloride.  It  melts  at  about  139' C, 
but  appears  to  undergo  decomposition  at  the  same  time. 
]i  is  also  decomposed  by  boiling  with  petroleum. 

From  some  preliminary  experiments  I  have  made  with 
the  compounds  described  in  this  notice,  it  seems  probable 
that  they  will  yield  many  interesting  derivatives,  an 
account  of  which  I  hope  soon  to  be  able  to  publish. 

Combination  of  Monochloro-Aldehyd  with  Benzol. 
— M.  E.  Hopp  treated  a  mixture  of  bichlor-ether  and 
benzol  with  sulphuric  acid,  and  obtained  an  oily  substance 
which  be  balievcs  to  consist  chiefly  of  the  compound  in 

-tttion. 


NOTE  ON   THE  SYNTHESIS  OF  FORMIC 
ALDEHYD.* 
By  Sir  B.  C.  BRODJE,  B»rt.,  F.K.S. 

In  a  former  note  I  communicated  to  the  Society  the  result 
of  an  experiment  in  which  a  mixture  of  equal  (or  nearly 
equal)  volumes  of  hydrogen  or  carbonic  oxide  had  been 
submitted,  in  the  induction-tube,  to  the  electric  action. 
My  expectation  in  mailing  the  experiment  had  been  that 
the  synthesis  of  formic  aldehyd  would  be  thus  effected 
according  to  the  equation  CO  +  H2  —  COHj.  The  only 
permanent  gas,  however,  other  than  the  gases  originally 
present  in  the  induction-tube,  which  appeared  in  the  result 
of  the  experiment  was  marsh-gas.  When  a  mixture  of 
hydrogen  and  carbonic  acid  gas  were  similarly  operated 
upon,  the  same  hydrocarbon,  together  with  carbonic  oxide, 
was  formed.  I  have  now,  however,  succeeded,  by  a 
modification  in  the  conditions  of  the  latter  experiment,  in 
attaining  the  object  which  I  originally  had  in  view.  Evidence 
of  this  is  afforded  by  the  following  analysis  -.—The  pas 
analysed  was  the  result  of  submitting  to  the  electric 
action  equal  volumes  of  hydrogen  and  carbonic  acid. 
After  removal  from  the  gas  of  carbonic  acid  and  carbonic 
oxide,  and  also  of  a  trace  of  oxygen,  191*2  volumes  of  gas 
remained,  in  which  were  found  at  the  conclusion  of  the 
analysis  2*6  volumes  of  nitrogen.  Deducting  this  amount 
of  nitrogen,  188  6  volumes  of  gas  remain,  containing  the 
residual  hydrogen  in  the  gas,  together  with  any  gases 
besides  carbonic  oxide  formed  in  the  experiment.  This 
gas  was  analysed  by  thtj  addition  of  oxygen  and  subse- 
quent detonation  by  the  electric  spark,  the  absorption  of 
the  carbonic  acid  by  potash,  and  the  removal  of  the 
oxygen  over  by  pyrogallate  of  potash.  The  results  of 
the  analysis  entirely  concur  with  the  assumption  that  the 
188*6  volumes  of  gas  were  constituted  of  hydrogen, 
marsh-gas,  and  formic  aldehyd  in  the  proportions  given 
below  :— 

Hydrogen    183*2 

Marsh-gas    0*2 

Formic  aldehyd    ....  5*2 


1886 

The  composition  of  100  volumes  of  the  gas  being — 

Hydrogen   97' '4 

Marsh-gas    o*:o 

Formic  aldehyd    . .    . .  2*76 

too'oo 

Another  experiment  was  attended  with  similar  results, 
only  that  the  proportion  of  marsh-gas  was  somewh.U 
greater. 

The  result  of  this  experiment  may  be  considered  lo  be 
given  in  the  equation  COi  +  2HJ-=COH,  f  H20.  I  have 
reason  to  believe  that  formic  aldehyd  is  also  formed  in 
the  reaction  of  hydrogen  and  carbonic  oxide ;  and  that 
the  marsh-gas  found  (in  both  experiments)  results  from 
the  decomposition  of  this  substance,  possibly  according 
to  the  equation  aCOHj  =CO^  f  CH4.  I  do  not  now  dwell 
upon  this  subject,  as  it  is  my  intention  very  speedily  to 
lay  before  the  Society,  together  with  other  matters,  the 
details  of  the  various  experiments  which  I  have  made  in 
reference  to  it. 


RESEARCHES  ON   THE   ATOMIC  WEIGHT  OF 
THALLIUM. f 
By  WILLIAM  CROOKF.S,  I  R  S..  4c. 
(Continued  from  p.  66). 

Preparation  or  Chemically-Pure  Thallium. 
a.  Commercial  sulphate  of  thallium  is  dissolved  in  water, 
and  the  cold  solution  deluged  with  sulphuretted  hydrogen. 
U  Js^then  nlter*:d,  heated  lo  ebullition,  and  poured  into 

•  A  Paper  read  before  the  Roysl  Society. 
,Ar.perr„dbe,or«tbeRcrilSoc,e,yJunelo.^. 


Chsmic&l  Niwi,  i 
Kebruaty  37,  1B71.  I 


Manchester  Industrial  Exhibition. 


97 


boiling  dilute  hydrochloric  acid.  The  solution  is  filtered 
whilst  hot,  and  then  allowed  to  cool.  The  chloride  of 
thallium  which  crystallises  out  on  cooling  is  washed  by 
dceantatiun  until  the  washings  are  free  from  sulphuric 
acid,  and  further  purified  by  re-crystallising  twice  from  j 
water.  The  chloride  of  thallium  thus  obtained  is  dried, 
mixed  with  pure  carbonate  of  sodium,  and  projected  by 
small  portions  at  a  time  into  pure  cyanide  of  potassium 
kept  in  a  state  of  fusion  in  a  white  unglazed  crucible.  The 
chloride  is  rapidly  reduced  to  the  metallic  state ;  the 
crucible  is  then  allowed  to  cool,  and  the  contents  exhausted 
with  water.  The  resulting  ingot  of  metal  is  well  boiled 
in  water,  dried  and  fused  over  a  spirit-lamp*  in  an  unglazed 
porcelain  crucible  with  free  access  of  air,  stirred  with  a 
porcelain  rod  to  facilitate  oxidation,  and  finally  cast  in  a 
porcelain  mould.  It  may  be  preserved  under  water  which 
has  been  boiled  to  expel  the  air.  This  metal  was  used  in 
the  determinations  A  and  B. 

b.  Ordinary  metallic  thallium  is  fused  in  contact  with 
the  air,  in  an  iron  crucible  made  nearly  red-hot,  and  then 
poured  into  water.  The  granulated  metal  is  then  exposed 
to  a  warm  atmosphere  to  facilitate  oxidation,  the  oxide 
being  frequently  removed  by  boiling  out  with  water. 
When  a  considerable  quantity  of  oxide  (mixed  with  car- 
bonate) has  been  obtained,  the  solution  is  heated  to 
ebullition,  and  a  rapid  current  of  carbonic  acid  gas  passed 
through  until  the  liquid  is  quite  cold,  and  the  excess  of 
carbonate  of  thallium  has  crystallised  out.  The  resulting 
salt  is  re-crystallised  and  projected  into  pure  cyanide  of 
potassium  kept  in  a  state  of  fusion  in  a  porcelain  crucible 
at  a  dull  red  heat ;  carbonic  acid  escapes  with  effer- 
vescence, and  the  metal  is  reduced  to  the  metallic  state. 
The  whole  is  then  allowed  to  cool,  the  soluble  salts  boiled 
out  with  water,  and  the  lump  of  thallium  fused  over  an 
alcohol-lamp  in  a  lime  crucible,  and  cast  in  a  lime  mould 
as  described  further  on.  With  this  ingot  of  thallium,  the 
determination  C  was  effected. 

c.  Carbonate  of  thallium,  obtained  as  in  process  b,  is 
covered  with  a  small  quantity  of  water,  and  decomposed 
by  the  current  from  six  Grove's  cells.  Much  peroxide  of 
thallium  is  deposited,  which  is  removedt  and  preserved 
for  the  preparation  of  thallium  by  another  method.  The 
reduced  thallium  is  then  squeezed  into  a  hard  cake,  melted 
in  a  lime  crucible  heated  by  means  of  a  spirit-lamp,  and  | 
cast  in  a  lime  mould.  This  metal  was  employed  in  the  • 
determination  D. 

</.  A  third  portion  of  carbonate  of  thallium,  obtained  as  , 
in  process  b,  is  crystallised  several  times  from  water,  j 
carbonic  acid  being  passed  through  during  the  cooling  of 
the  solution.  After  six  crystallisations  the  carbonate  is 
perfectly  white.  It  is  then  placed  in  a  porcelain  dish, 
covered  with  a  little  water,  and  decomposed  by  four 
Grove's  cells.  The  spongy  metal  is  washed,  boiled  in  pure 
water,  tied  up  in  a  linen  cloth,  and  compressed  between 
steel  plates  in  a  vice.  The  hard  lump  is  broken  up,  put 
into  a  porcelain  crncible,  and  melted  over  a  spirit-lamp, 
no  flux  being  used  other  than  the  thallium  oxide  formed 
on  heating.  The  metal  is  constantly  stirred  with  a  piece 
of  unglazed  porcelain,  and  cast  in  a  warm  porcelain  mould. 
With  thallium  prepared  in  this  manner  the  synthetical 
operations  E  and  F  were  performed. 

t.  The  peroxide  of  thallium  obtained  by  the  electrolysis 
of  the  carbonate  (processes  c  and  d)  is  dissolved  in  purified 
sulphuric  acid,  evaporated  to  dryness,  and  heated  strongly 
to  decompose  any  sulphate  of  peroxide ;  it  is  then  dissolved 
in  water,  and  re-crystallised  twice.  The  sulphate  of  thal- 
lium is  then  reduced  to  the  metallic  state  by  three  of 
Grove's  cells,  platinum  terminals  being  employed.  The 
metal  is  squeezed  into  a  lump,  and  melted  under  hydrogen 
in  a  porcelain  crucible,  and  cast  in  a  polished  steel  mould, 
the  heat  in  this  case  being  produced  by  the  combustion  of 


•  A  spirit-flame  is  preferable  to  one  of  coal-eat,  as  the  Utter  coataint 

sulphur. 

t  The  operation  require*  th  «  peronide  of  thallium  to  be  constantly 
removed  from  the  positive  pole,  or  the  passage  of  the  current  will  be 
retarded  and  ultimately  stopped. 


pure  hydrogen  gas.  The  thallium  purified  as  above  was 
used  in  the  operation  G. 

/.  Chloride  of  thallium,  as  obtained  by  method  a,  is 
boiled  in  nitric  acid  till  most  of  it  is  converted  into  sesqui- 
chloride.  This  is  washed  by  decantation  until  it  begins 
to  decompose  with  separation  of  peroxide  of  thallium,  and 
purified  by  twice  re-crystallising.  The  purified  sesqui- 
chloride  of  thallium  is  dissolved  in  boiling  water  and 
poured  into  dilute  ammonia.  The  precipitated  peroxide 
of  thallium  is  washed  by  decantation  till  chlorine  is  no 
longer  detected  in  the  washings,  and  then  boiled  in  a  little 
water  with  pure  sublimed  oxalic  acid  till  the  whole  in 
converted  into  oxalate  of  thallium.  This  is  dried  and 
heated  in  a  crucible  until  the  whole  is  decomposed  into  a 
mixture  of  metallic  thallium  and  oxide  of  thallium;  the 
reduced  metal  is  then  cast  in  a  mould  of  polished  steel. 
The  ingot  was  employed  in  the  determination  H. 

g.  Ordinary  thallium  is  dissolved  in  nitric  acid,  and  the 
excess  of  acid  driven  off  by  heat,  the  residue  is  dissolved 
in  water,  and  the  solution  saturated  with  sulphuretted 
hydrogen.  A  slight  black  precipitate  is  generally  formed, 
the  solution  is  filtered  cold,  and  is  then  freed  from  sul- 
phuretted hydrogen  by  boiling.  Ammonia  is  then  added, 
which  generally  produces  a  faint  precipitate  of  sesquioxide 
of  iron  and  peroxide  of  thallium  ;  it  is  then  filtered,  and 
the  solution  is  mixed  with  oxalate  of  ammonium,  and  con- 
centrated till  the  oxalate  of  thallium  crystallises  out. 
This  is  freed  from  nitrate  of  ammonium  by  re-crystallising, 
and  the  oxalate  of  thallium  decomposed  by  heat,  as  in 
process /.  The  thallium  thus  obtained  is  again  fused  in  a 
lime  crucible,  a  blowpipe- flame  being  directed  downwards 
on  to  the  surface  of  the  fused  metal  for  about  five  minutes, 
till  the  slag  of  thallium  oxide  has  united  with  the  lime, 
forming  a  semi-fluid  pasty  mass.  The  metal  is  then  cast 
in  a  lime  mould,  washed  when  cold,  and  kept  under  boiled 
distilled  water  or  very  dilute  acetic  acid.  With  metal 
purified  in  this  manner  the  estimations  I  and  K  were  per- 
formed. 

Purification  of  Thallium  by  Fusion  in  Lime. 

A  piece  of  well-burnt,  very  dense  quick-lime,  prepared 
from  black  marble,  is  cut  out  so  as  just  to  fit  a  porcelain 
crucible ;  a  hole  is  then  turned  in  the  centre  of  the  lime, 
and  a  lump  of  lime  cut  into  the  form  of  a  stopper.  This 
apparatus  is  then  raised  to  a  temperature  above  the 
melting-point  of  thallium  over  a  spirit-lamp,  and  the  cavity 
in  the  lime  is  gradually  filled  with  the  metal,  previously 
purified  by  one  of  the  above  processes,  which  is  introduced 
in  lumps.  The  stopper  is  then  put  on,  and  the  heat  raised 
to  dull  redness  and  kept  so  for  half  an  hour ;  after  which 
the  melted  metal  is  poured  into  a  lime  mould,  and  pre- 
served in  a  well-stoppered  bottle  under  boiled  water  or 
very  dilute  acetic  acid. 

The  ingots  of  thallium  purified  by  the  various  methods 
above  described  were  kept  separate,  and  were  employed  in 
the  synthetical  operations  described  further  on. 

(To  be  continued.) 


EXHIBITION  OF  APPLIANCES  FOR  THE 
PRODUCTION  AND  ECONOMICAL  USE  OF  FUEL, 

IN  CONNECTION  WITH  THE 

SOCIETY  FOR  THE  PROMOTION  OF  SCIENTIFIC 
INDUSTRY.  MANCHESTER. 
(Concluded  from  page  89). 

There  is  a  very  good  show  of  various  kinds  of  peat  and 
patent  fuel,  with  the  necessary  apparatus  for  condensing 
and  purifying  peat. 

Kidd's  process  for  carbonising  peat  consists  of  a  large 
chamber  or  drying-room  connected  with  a  boiler  which 
supplies  superheated  steam  ;  from  the  boiler  a  steam-pipe 
passes  through  the  furnace,  and  from  thence  into  the  flue  ; 
the  steam,  in  its  passage  over  the  boiler-fire,  become^. 
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super-heated,  and,  together  with  the  smoke,  passes  into 
the  drying-chamber;  the  peat,  cut  into  pieces  about  the 
size  of  bricks,  is  put  into  a  framework  which  runs  upon 
wheels,  so  that  it  easily  runs  into  the  drying  chamber,  and 
is  run  out  again  when  finished,  thus  saving  a  great  deal 
of  labour.  The  object  of  Kidd's  process  is  the  collection 
of  the  heated  gases  referred  to  in  a  closed  chamber,  where 
they  may  be  usefully  employed  in  charring  peat,  or  con- 
verting it  into  charcoal ;  an  artificial  draught  is  created  by 
jets  of  superheated  steam,  and  the  whole  products  of  com- 
bustion from  the  furnace  are  forced  into  and  retained  by 
the  closed  chamber.  The  chamber  is  filled  with  peat, 
which  may  be  dried  and  charred  in  less  than  forty-eight 
hours  by  the  aftion  of  the  furnace  gases  and  superheated 
steam  ;  the  temperature  of  the  chamber  soon  rises  to 
between  300°  and  400°  F.,  and  remains  at  some  tempera- 
ture between  those  limits.  By  charring  the  peat  at  a  low 
temperature  the  loss  of  hydrocarbons  is  very  small,  the 
gases  which  are  poured  into  the  chamber  being  for  the 
most  part  non-supporters  of  combustion  ;  consequently 
it  is  impossible  for  the  peat  to  take  fire  dining  the  process 
of  charring.  The  fuel  used  in  the  furnace  which  supplies 
the  gases  and  generates  the  steam  is  peat,  which  has  been 
partially  dried  in  the  open  air.  It  is  estimated  that  a  ton 
of  peat  charcoal  can  be  produced  by  this  method  at  a  cost 
of  13s.  6  J.,  which  sum  includes  all  charges  for  interest  on 
capital,  royalties,  and  labour ;  raw  pent  at  3s.  a  ton  ;  that 
used  for  fuel,  4H.  6d.  per  ton.  Peat  thus  prepared  pro- 
duces a  gas  of  high  illuminating  power,  ranging  between 
20  and  21  candles,  and  6000  and  9000  feet  per  ton;  the 
gas  is  generated  so  quickly  that  three  charges  of  peat  can 
he  worked  off  to  one  of  coal,  thus  effecting  considerable 
economy  in  the  plant  of  gas  works.  The  charcoal  which 
remains  after  the  gas  has  been  extracted  is  also  much 
more  valuable  than  the  ordinary  coal-gas  coke.  There  is, 
no  doubt,  a  lar^e  field  open  for  commercial  enterprise  in 
the  manufacture  of  peat  charcoal,  owing  to  its  freedom 
from  tulphur  and  its  affinity  for  oxygen  at  a  high  tem- 
perature. It  is  equal  to  ordinary  charcoal  for  refining 
iron,  steel,  and  other  metals.  In  France,  this  charcoal, 
under  the  name  of  carbon  roux,  is  largely  used  in  the 
manufacture  of  gunpowder ;  it  has  been  used  as  a  fer- 
tiliser also  for  filtering  water  and  town  sewage,  and  when 
combined  with  a  proper  admixture  of  phosphate  of  lime 
it  has  been  found  useful  as  a  substitute  for  animal  char- 
coal. 

Henry  Clayton  and  Son  show  some  fine  machinery  for 
preparing  and  forming  blocks  of  condensed  peat.  One  of 
the  difficulties  in  preparing  peat  for  the  market  is  to  get 
rid  of  the  large  amount  of  water  which  it  contains,  as 
sometimes  it  is  met  with  containing  from  55  to  80  tier 
cent.  Of  this,  a  variable  proportion  is  "  loose,  or  free 
water,"  much  of  which,  when  present  in  the  larger 
quantity,  can  be  extracted  by  means  of  drainage  and 
squeezing;  the  great  bulk,  however,  of  the  water  is 
"  locked  up,"  confined  in  the  rooty,  or  fibrous  portion  of 
the  peat.  So  retentive  is  peat  of  this  fixed  water,  that 
no  pressure,  however  powerful,  can  effect  its  expulsion 
while  the  peat  remains  in  its  natural  condition.  The 
objects  which  the  Messrs.  Clayton  aim  at  are  : — To  get 
rid  of  as  much  water  as  possible  by  draining  and  squeezing, 
then  to  thoroughly  cut  up  the  fibrous  or  rooty  portion, 
releasing  the  great  quantity  of  water  and  air  which  was 
previously  fast  in  the  fibre,  and  reducing  the  whole  to  an 
uniform  state  of  pulp.  Peat  thus  prepared  will  freely  and 
rapidly  part  with  its  moisture  by  natural  evaporation, 
and  in  so  doing  will  consolidate  itself,  and  thus  acquire  a 
density  which  no  pressure  of  the  peat  in  its  natural  state 
could  produce,  becoming  very  hard  and  compact,  and  of  a 
specific  graviiy  nearly  equal  to  coal  ;  in  this  state  it  is 
{unlike  t!ie  common  prepared  turf's)  non-absorbent  of 
water.  The  patentees  of  the  condensed  peat  say  that  it 
produces  littic  or  no  smoke,  contains  no  sulphur, 
ignites  more  readily,  and  diffuses  the  heat  more 
generally  and  more  widely,  than  coal  itself ;  leaves 
no  cinder  and  but  little  ash.    To  accomplish  these 


objects  with  peat  direct  from  the  bog.  the  peat  is  filled  (as 
dug)  into  squeezing-trucks,  and  during  its  conveyance 
from  the  bog  to  the  machine  much  of  the  "  free  water  "  is 
pressed  from  the  raw  peat  by  a  simple  and  easy  means. 
From  the  trucks  the  peat  is  discharged  into  the  machine, 
which,  in  its  action,  continuously  cuts  up  minutely  the 
fibrous  portions  of  the  peat,  and  produces  a  perfect 
admixture  of  the  cut  up  fibre  and  rooty  matter  with  the 
pulpous  portion,  thereby  utilising  the  whole  mass  of  the 
bog  and  entirely  destroying  its  original  character  and 
natural  spongy  nature.  In  its  travel  through  the  machine 
the  material  further  undergoes  a  moderate  amount  of 
pressure,  and  acquires  a  density  and  form  permitting  it  to 
be  discharged  and  deposited  upon  portable  trays  in  blocks 
or  briquettes  of  convenient  size,  and  thence  conveyed  by  a 
simple  and  labour-saving  contrivance  to  the  drying-sheds, 
where,  after  three  weeks'  drying  (during  average  weather), 
the  prepared  peat  becomes  hard,  compact,  marketable 
fuel.  A  trial  of  condensed  peat  was  made  some  time 
since  for  railway  engines  on  the  Belfast  and  Northern 
Counties  Railway,  with  a  view  of  testing  its  qualities  as  a 
fuel  for  locomotives.  The  engineers  who  made  the  trial 
say:  "  In  order  carefully  to  watch  the  power  of  the  fuel 
in  the  generation  of  steam,  we  rode  on  the  engine  from 
Carrick  Junction  to  Ballymcna,  a  distance  of  twenty- 
seven  miles.  The  pressure  at  starting  was  100  lbs.  on  the 
square  inch  ;  the  commencement  of  the  journey  was  up  an 
incline  of  about  1  in  So,  4  miles  long,  and  with  double 
curves.  While  going  up  the  incline  the  pressure  rose  to 
1 10  lbs.,  and  afterwards  to  120;  the  speed,  whenever  this 
was  permitted,  was  40  miles  per  hour.'' 

Particulars  of  the  above  Locomotive  Trial  of  Condensed 
Peat  Fuel. 

Total  quantity  of  fuel  used  . .  ..  14  cwts.  1  qr.  14  lb*. 
Weight  of  train,  including  engine 

and  tender   70  tons. 

Number  of  carriages    Seven. 

Miles  run   74. 

Time  running   3  hrs.  9  mins. 


used  of  peat  fuel 
per  mile  for  the 


Weight  per  mil 

Average  pound; 

last  three  months,  using  Welsh 
and  Scotch  coals  at  a  ratio  of 
2  of  Welsh  to  1  of  Scotch. .    . . 

Average  for  the  month  of  May  last 

The  engineers  conclude  their 


2147  lbs. 


25-25  lbs. 
;6-2<j  lbs. 

report 


by  saying : — 

Having  carefully  noted  all  these  facts,  we  have  no 
hesitation  in  saying  that  wc  consider  the  condensed  peat 
in  every  way  well  adapted  as  fuel  for  locomotive  pur- 
poses." 

A  series  of  experiments  have  been  made  at  the  Com- 
mercial Gas  Works,  London,  on  condensed  peat,  the 
results  of  which  arc  given  below:  — 
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Yield  of  One  Ten  of  Condensed  Peat. 

Hclfast    1   •  0      i;Cj  3 

Cnsvclca   l!>75       *>;5  5'M 

Weill    ii.^ai      iijo      7  b4J 

The  following,  extracted  from  a  tabulated  statement 
giving  details  of  the  various  peat  enterprise*  actually  now 
working,  will  afford  some  interesting  information  on  peat 
manufacture  :— 
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From  the  foregoing  it  will  be  seen  that  peat  fuel 
possesses  a  calorific  power  of  five-sixths  of  coal,  and  can 
be  produced  in  Canada  and  the  United  States  at  from 
6s.  6d.  to  9s.  per  ton,  where  wages  for  labour  are  not  lower 
than  7s.  per  day. 

The  Peat  Coal  and  Charcoal  Company  make  a  show 
of  peat  in  ail  its  stages,  from  the  time  it  is  taken  from  the 
bog  to  the  time  it  is  compressed  and  carved,  for  they  have 
some  pieces  which  have  been  cut  into  flowers  and  fruit, 
till  it  looks  lik*  carved  ebony.  This  Company  has  bought 
the  patent  rights  of  M.  Challeton  de  Brughat ;  his  process 
consists  in  making  peat  coal  having  nearly  the  same  den- 
sity as  pit  coal,  and  also  he  claims  to  have  invented  a  better 
method  of  preparing  peat  charcoal.  The  cost  of  this  peat 
coal  at  the  manufactories  may  be  taken  at  8s.  per  ton  for 
■mail  quantities,  and  6s.  to  6s.  6d.  for  large  quantities. 
1 1  tons  of  peat  coal  made  by  this  process  is  reckoned  to 
be  equal  to  1  ton  of  best  English  coal ;  for  stowage  it 
will  only  take,  on  an  average,  20  per  cent  more  room  than 
ordinary  coal.  This  Company  intend  to  establish  their 
first  manufactory  on  the  borders  of  North  Wales  and 
Shropshire.  The  peat  on  this  land  is  of  the  best  quality, 
averaging  in  depth  about  12  feet.  A  trial  of  this  peat  was 
made  on  the  Thames,  on  board  the  paddle-steamer 
Times,  in  the  presence  of  the  Duke  of  Sutherland  and  a 
distinguished  company.  The  steamer  ran  from  Beckton 
gas  works  to  Greenwich  in  twenty  five  minutes  with  a 
strong  head  wind,  slack  water  at  top  of  tide ;  and  the 
quantity  of  uncompressed  peat  fuel  consumed  in  this 
twenty-five  minutes'  run  was  about  210  lbs.,  maintaining 
a  steady  steam  pressure  of  50  lbs.  without  smoke,  and  at 
all  times  a  good  clear  fire.  The  experimenters  stale  that 
for  the  generation  of  steam  it  requires  but  a  very  moderate 
current  of  air,  is  absolutely  smokeless,  and  gets  up  steam 
equally  quick  as  coal,  and  maintains  it  with  a  less 
expenditure  of  fuel,  does  not  injure  the  fire-bars,  and  is 
in  every  respect  much  cleaner  than  coal  or  coke. 

The  South  of  Scotland  Peat  Fuel  Company  exhibit  fine 
samples  of  peat,  which  have  been  analysed  and  reported 
upon  by  Mr.  Meddle-,  Professor  of  Chemistry  in  the  Uni- 
versity of  St.  Andrews. 

The  composition  of  the  dried  fuel,  on  .-.naly-iis  by  com- 
bustion, is  - 

Cms   60203 

Caibon,  free  ..  ..  31061 
Ash    S6.4j 

In  its  ordinary  crndili  n,  however,  it  contains— 
Water  16710 

(lis    «,""-'>> 

Carbon   ;y'-6i 

Ash    7'i<,6 

It  was  found  that  a  sample  kept  for  some  days  tinder 
cover  contained  16-4  per  cent  of  moisture,  and  that  sam- 
ples artificially  dried  regained  upon  exposure  nearly  the 
above  amount,  so  that  it  may  be  held  to  1m-  impracticable 
to  improve  the  fuel  in  this  respect :  the  fuel  yields  gas  at 
the  rate  of  7984  cubic  feet  per  ton.    When  examined  by 


Lewis  Thompson's  fuel  test-apparatus,  the  calorific  power 
of  the  fuel  was  found  to  be — 

In  its  usual  state     . .  4*675 

When  dried   5 '940 

That  is,  one  part  of  the  fuel  will  boil  off  as  steam  above 
4)  times  its  own  weight  of  water  from  212%  and  the  dry 
fuel  about  6  times  its  own  weight. 

A.  C.  Pelly  shows  his  patent  peat  fuel,  which  he  con- 
denses into  solid  balls,  of  the  density  of  hard  wood:  the 
peat  balls,  when  manufactured  ready  for  use,  cost  only 
about  5».  6d.  to  6s.  per  ton. 

Prof.  Reynolds  reports  upon  the  process,  which  con- 
sists in  pulping  the  raw  peat  in  a  horizontal  cylinder, 
within  which  a  shaft  carrying  a  number  of  arms  is  made 
to  rotate  rapidly,  by  steam  or  other  power.  The  fibre  is 
not  only  broken  in  this  machine,  but,  owing  to  a  screw- 
like  action  of  the  shaft,  the  peat  pulp  is  forced  through  a 
circular  opening,  and  then  appears  as  a  cylinder  of  pasty 
materia),  which  is  cut  into  short  sections  by  very  simple 
apparatus :  the  short  cylinders  of  pulp  so  obtained  fall 
immediately  into  a  truncated  cone,  revolving  rapidly. 
Here  each  piece  is  made  to  assume  a  rough  spherical 
form :  these  pieces  are  then  dried.  The  dry  produtfr,  of 
these  simple  operations  appears  in  the  form  of  irregular 
balls;  hence  the  term  ball-peat.  The  following  is  Prof. 
Reynolds's  analysis  of  two  samples  of  ball-peat:— 
Hydrostatic  moisture. .    15-12  14-87 

Carbon  4695  4722 

Hydrogen    501        5  14 

Oxygen  2983  3112 

Nitrogen   0-38  0-74 

Ash   271  081 

Professor  Reynolds  says — It  is  well  known  that  the 
heating  effect  practically  obtained  from  ordinary  rough 
turf  rarely  exceeds  40  per  cent  of  that  afforded  by  Staf- 
fordshire coal :  this  ball-peat  possesses  a  heating  value 
equivalent  to  55  per  cent  of  that  of  the  class  of  coal 
mentioned,  or,  in  other  words,  to  produce  the  heating 
effect  obtainable  from  1  ton  of  average  Staffordshire  coal 
it  is  necessary  to  burn  about  2)  tons  of  ordinary  turf, 
while  ij  tons  of  ball-peat  would  give  the  same  amount 
of  heat. 

Reuben  and  Israel  Levy  exhibit  "  Leigh's "  Patent 
Phosnix  Fuel,  which  consists  of  refuse  from  coal  fires 
mixed  with  tar  or  pitch,  and  made  into  balls.  We  can- 
not see  the  economy  of  the  process,  as  it  leaves  75  per 
cent  of  ash  :  they  claim  the  novelty  of  using  the  ashes 
ail  infinitum. 

Radeke's  patent  artificial  fuel  consists  of  small  coal, 
bound  together  in  blocks  by  the  aid  of  silica,  bath  in  so- 
lution and  in  a  powdered  state. 


PROCEEDINGS  OF  SOCIETIES. 


CHEMICAL  SOCIETY. 
Thursday,   February    19,  1874. 

Dr.  Oplino,  F.R.S.,  President,  in  the  Chair. 

Tlir.  names  of  the  visitors  having  been  announced,  and 
the  minuti  s  of  the  previous  meeting  read  and  confirmed, 
Mr.  Waiter  Hills  was  formally  admitted  as  a  Fellow  of 

the  Society. 

The  namrs  read  for  the  first  time  were  those  of  Me««r«. 
Edward  Tmvnley  Hardman,  Leslie  Crassweller  Hill, 
Thomas  W.  Shore,  William  Kcilner,  and  Andrew  Fuller 
Hargreaves. 

For  the  third  time — Messrs.  John  George  Lyon,  Francis 
J.  W.  Poltftase,  Magnus  Oliren,  Harry  Grimshaw,  William 
Carlcton  Williams,  Herbert  Green,  Henry  Tanner,  Culont  I 
William  Boyle,  Thomas  Carnelly,  B.Sc,  and  Alrxandrr 
H.  Sexton,  who  were  then  ballotled  for  and  duly  elected. 

The  Prksiiient  then  called  on  Mr.  J.  Brut.,  of  tl  t> 
Laboratory,  Somerset  House,  to  deliver  his  lecture  on 
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Detection  of  Adulteration. 


(  Chemical  Sr.v/t, 
1  February  37.  1874. 


"  The  DtUcfion  of  Adulttration  in  ArticUs  of  Food  and 
Drink." 

The  lecturer  commenced  by  some  preliminary  remarks 
on  the  fiscal  regulations  with  regard  to  adulteration.  As 
early  as  1777,  an  Aft  of  Parliament  was  passed  to  prevent 
the  adulteration  of  tea,  and  in  the  following  year  another 
directed  against  the  adulteration  of  tea  and  coffee.  In  the 
prosecutions  instituted  by  the  excise,  however,  every 
facility  is  afforded  to  the  accused  to  defend  himself,  by 
allowing  him  to  have  portions  of  the  same  sample  as  that 
analysed  at  Somerset  House  for  analysis  and  examination 
by  his  own  chemist,  and  in  all  cases  taken  into  court  the 
analyst  has  to  Rive  his  evidence  on  oath,  and  the 
defendant  is  finally  dealt  with  according  to  the  circum- 
stances of  the  case. 

As  the  cheapness  of  many  of  the  starches  causes  them 
to  be  largely  used  for  adulteration,  one  of  the  first  things 
necessary  in  studying  the  subject  is  to  become  acquainted 
with  the  microscopic  characters  of  the  various  starches, 
such  as  those  of  wheat,  barley,  oats,  rye,  maize,  sago,  rice, 
potatoes,  beans,  peas,  &c.  The  speaker  pointed  out  the 
distinctive  characters  of  these,  illustrating  his  descrip- 
tion by  well  executed  drawings  of  the  appearance 
which  the  different  varieties  of  granules  present  under  the 
microscope.  He  also  noticed  the  various  kinds  of  arrow- 
root occurring  in  commerce,  namely — that  of  the  Maranta 
arundinacta  ;  the  East  Indian  or  Curcuma  arrowroot,  from 
Curcuma  angurtifolia  ;  the  Tacca  arrowroot,  from  Taaa 
octanica  ;  Cassava  or  Tapioca,  from  Manihot  utiliitima  ; 
the  Portland  arrowroot,  from  the  tubers  of  Arum  macu- 
Itiium  ;  and  the  Canna  or  Tous-les-Mois,  from  the  Canna 
edulis. 

The  next  subject  treated  was  the  adulteration  of  coffee, 
which  can  only  be  successfully  accomplished  after  it  is 
roasted  and  ground,  but  has,  perhaps,  been  carried  to  as 
great  an  extent  as  almost  any  other  article  of  food.  A 


very  t 


simple  way  of  detecting  the  presence  of  chicory  in 
e  is  to  sprinkle  a  little  of  it  on  the  surface  of  water  in 


a  test-tube  or  wine-glass,  when  each  particle  of  chicory 
becomes  surrounded  with  an  amber-coloured  cloud,  which 
spreads  in  streaks  through  the  water  until  the  whole 
acquires  a  brownish  tinge;  with  pure  coffee,  however,  no 
cloud  is  produced  until  the  lapse  of  about  a  quarter  of  an 
hour.  Another  method  of  detecting  adulteration  is  by  the 
depth  of  colour  obtained  by  the  infusion  of  a  given  weight 
of  the  suspected  article  in  water,  and  by  the  density  of  the 
infusion,  i'he  use  of  the  microscope  is,  however,  indispen- 
sable, and  for  this  purpose  it  is  necessary  to  be  acquainted 
with  the  microscopic  characters  of  the  various  substances 
used  to  adulterate  the  coffee,  such  as  chicory,  mangold 
wurzel.carrots,  parsnips.turnips,  beans, peas,  acorns,  locust- 
beans,  rye,  the  husks  of  mustard-seeds,  &c.  The  distinctive 
characters  of  these  were  described  by  the  lecturer,  and 
illustrated  by  enlarged  drawings.  He  also  noticed 
that  the  ash  of  coffee,  remarkable  as  it  is  for  the  minute 
quantity  of  silica  it  contains,  and  for  the  absence  ot  soda, 
afforded  a  valuable  indication  of  its  purity. 

Tea  is  adulterated  to  a  very  large  extent,  not  only  with 
leaves  of  various  kinds,  including  exhausted  tea-leaves, 
but  also  with  inorganic  substances,  such  as  quartz,  sand, 
and tnagneticoxidenf iron;  these lattcrsubstances  are  rolled 
up  inside  the  leaf,  and  one  sample  of  green  tea  examined 
was  found  to  contain  no  less  than  20  per  cent  of  quartz 
and  8  6  of  the  magnetic  oxide.  The  latter  may  readily  be 
separated  by  grinding  up  the  tea,  and  removing  the  mag. 
netic  oxide  with  a  magnet.  The  facing  employed  for 
green  tea  usually  consists  of  French  chalk  and  Prussian 
blue.  In  the  preparation  of  exhausted  tea-leaves,  they 
are  rolled  up  with  gum-water,  and  then  dried,  catechu 
being  added  in  some  cases  to  restore  the  astringency.  The 
article  known  as  the  "maloo  mixture"  consists  essentially 
of  exhausted  tea-leaves.  In  searching  for  the  presence  of 
other  leaves  than  those  of  the  tea-plant,  the  best  method 
is  to  heat  a  small  quantity  of  the  suspected  tea  with  water 
until  the  leaves  are  sufficiently  softened  to  admit  of  being  I 
unfolded.    They  should  then  be  spread  out  on  a  piece  of  I 


glass,  and  carefully  examined  as  to  the  nature  of  the 
serratures  and  the  character  of  the  venation,  also  the  form 
of  the  cells  of  the  epidermis  and  the  stomata,  and  the 
peculiarities  of  the  hairs  as  shown  by  the  microscope. 
The  essential  differences  which  the  tea-leaf  presents  when 
compared  with  other  leaves  were  minutely  described.  The 
chemical  composition  of  tea  was  next  discussed,  the 
amount  of  lignin  and  of  tannin  being  very  important. 

The  two  kinds  of  pepper,  known  in  commerce  as  black 
and  white  pepper,  are  derived  from  the  same  plant,  but 
differ  in  the  latter  being  bleached,  or  having  the  husk 
removed  by  washing;  but  neither  kind  can  be  adulterated 
with  success  before  it  is  ground.  The  most  common 
adulterants  of  ground  pepper  are  linseed-meal,  the  husks 
of  mustard-seeds,  rice,  bean-  and  pea-meal,  and  the  flour 
and  bran  of  the  ordinary  cereals,  ground  chilics  being  some- 
times added  to  restore  the  pungency.  Some  of  these  sub- 
stances can  be  readily  detected  by  diffusing  the  pepper  in 
water,  and  pouring  the  mixture  on  to  a  muslin  sieve  ;  the 
deep  red  particles  of  the  chili  can  then  be  recognised,  and 
also  the  camphor-like  fragments  of  rice.  The  mustard- 
husks  are  known  by  their  cup-like  shape,  whilst  the  smooth 
shining  appearance  of  the  linseed  readily  distinguishes  it 
from  the  dull  brown  of  the  pepper. 

The  lecture  was  copiously  illustrated  by  drawings 
of  the  structures  of  the  various  substances  treated  of, 
as  exhibited  under  the  microscope ;  but,  from  want  of 
time,  the  lecturer  was  unal4e  to  say  anything  about  the 
adulteration  of  cocoa,  tobacco,  or  beer. 

Dr.  Odling,  in  proposing  a  vote  of  thanks  to  the  lecturer, 
said  how  greatly  obliged  they  were  to  him  for  his  discoutse, 
illustrated  as  it  was  with  so  many  admirable  drawings  of  the 
microscopic  structure  of  the  various  articles  of  food  and  of 
the  substances  used  to  adulterate  them.  It  was  a  great 
privilege  to  be  allowed  to  draw  from  the  large  store  of 
valuable  information  he  had  accumulated,  and  hoped  that 
it  might  be  put  in  some  permanent  form  for  reference. 

The  lecturer,  in  replying  to  questions  from  Dr.  Wright 
and  Dr.  Voelcker,  said  that  the  amount  of  ligneous  matter 
in  tea  was  determined  by  thoroughly  exhausting  the  leaves 
by  repeatedly  boiling  them  with  fresh  quantities  of  water 
until  the  washings  were  colourless.  He  thought  that  the 
amount  of  theine  in  tea  did  not  afford  positive  evidence 
as  to  whether  it  was  adulterated  or  not,  as  the  amount  in 
the  different  qualities  of  tea  varied  from  rU  to  5*9  per 
cent ;  the  estimation  of  the  tannin  present  was  far  more 
important. 

The  meeting  finally  adjourned  until  Thursday,  March  5, 
when  papers  will  be  read — (1)  "  On  the  Condition  of  the 
Spontaneous  Inflammability  of  Charcoal,"  by  Mr.  G.  F. 
Hargreaves.  (2)  "  Researches  on  the  Action  of  the 
Copper-Zinc  Couple  on  Organic  Bodies;  Part  IV.,  On  the 
Bromides  of  the  Olefines,"  by  Dr.  J.  H.  Gladstone  and 
Mr.  A.  Tribe.  (3)  Action  of  Benzyl  Chloride  on  Cam- 
phor ;  Part  II.,"  by  Dr.  Donato  Tommasi.  (4)  "  Action 
of  Trichloracetyl  Chloride  on  Urea,"  by  Messrs.  D. 
Tommasi  and  R.  Meldola.  (5)  "On  Sulphocyanid 
Ammonium  and  Sulphocyanogen,"  by  Dr.  T.  L.  Phipson. 
(6)  "  Researches  on  the  Action  of  the  Copper-Zinc  Couple 
on  Organic  Bodies  ;  Pan  V.,  On  Ethyl  Bromide,"  by 
Dr.  J.  H.  Gladstone  and  Mr.  A.  Tribe.  (7)  "On  the 
Action  of  Hydrogen  on  Finely-Divided  Metals,  by  Mr.  A. 
Tribe. 

Erratum. —  In  our  report  of  the  meeting  of  the  Society 
on  Feb.  5  (see  p.  81),  Dr.  Odling's  remarks  on  Dr.  How's 
paper,  that  "  the  results  were  not  new,"  only  applies  to 
'•  the  varying  amount  of  coke  yielded  by  the  coal  in 
experiments  on  small  quantities." 


Society  of  Arts.— At  the  first  meeting  of  the  Chemical 
Section  of  this  Society,  Mr.  Frederick  Field,  F.R.S.,  will 
read  a  paper  "  On  the  Paraffin  Industry."  Dr.  Odling, 
F.R.S.,  will  preside,  and,  as  this  is  the  opening  meeting 
of  the  Section,  he  has  undertaken  to  pive  a  short  address" 
upon  "  The  Importance  of  Industrial  Chemistr 


nistry." 
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CORRESPONDENCE. 

DETECTION  AND   ESTIMATION  OF  ALUM 
IN  FLOUR  AND  BREAD. 

To  the  Editor  of  the  Chemical  News. 
Sir,— Through  the  medium  of  your  valuable  paper  I  shall  be 
glad  to  offer  a  few  remarks  on  the  above  subject,  with 
special  reference  to  a  method  devised  and  recommended 
by  Mr.  Wanklyn.  Suffice  it  for  me  to  mention  here  that 
it  is  an  incineration  process  aided  by  oxygen,  employing 
not  less  than  150  or  200  grms.  of  bread.  I  say  so  far  so 
good,  and,  indeed,  further,  for  I  think  that  all  analytical 
chemists  will  agree  that  the  use  of  the  smallest  adequate 
quantities  of  reagents  is  always  preferable  and  safest  in 
all  analytical  operations,  especially  of  a  quantitative 
character,  which  is  what  Mr.  Wanklyn  aims  at  by  the 
method  referred  to,  in  recommending  a  certain  measured 
quantity  of  hydric  sulphate  and  weighed  quantities  of  the 
other  chemicals  required.  So  that  the  soundness  of  the 
principle  involved  is  beyond  dispute ;  and,  indeed,  when 
I  first  perused  the  instructions  I  looked  upon  the  whole 
process  with  much  favour,  but  upon  further  consideration 
in  its  application  to  bread  (not  flour)  I  conceived  a  weak 
point,  which  experiments  purposely  directed  have  proved 
to  be  so.  We  arc  all  aware  that  bread  contains  some 
sodic  chloride,  which  of  course  is  left  with  the  ash,  so 
that  when  the  residue  is  treated  with  concentrated  hydric 
sulphate,  as  recommended,  copious  fumes  of  hydric 
chloride  arc  evolved ;  heat  has  now  to  be  applied  till  sul- 
phuric fumes  begin  to  rise.  Thus  I  imagined  some 
aluminic  chloride  may  escape,  and  my  experiments  with 
alumieed  bread  (2  grms.  alum  to  the  4-lb.loaf)  have  clearly 
proved  it  to  be  so ;  for  I  have  been  unable  to  get  the 
slightest  indication  of  alumina  in  the  several  experiments 
I  have  conducted  according  to  Mr.  Wanklyn's  method, 
except  that  rather  more  of  the  reagents  than  recommended 
were  found  requisite  ;  the  residue  from  the  same  bread 
has  yielded  alumina  by  treatment  with  hydric  chloride, 
&c,  in  all  of  the  several  cases  tried.— I  am,  &c, 

E.  W.  T.  Jones,  F.C.S. 
Cooni)  and  Borough  Analyst. 

10,  Vifloria  Si,,  Wolverhampton. 
February  18,  1X7,. 
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Comptts  Rendus  Hebdomadairesdes  Stances  de  VAcademie 
des  Sciences,  January  5, 1874. 
Conductibility  of  Magnetic  Tensions. — M.  Jamin. — 
The  expression  coercitive  force  has  been  used  to  denote 
the  difficulty  of  magnetising  iron  or  steel,  and  the  resist- 
ance opposed  to  the  causes  of  demagnetisation.  This  is 
somewhat  vague  M.  Jamin  says.  Suppose  an  iron  bar 
brought  near  to,  say,  the  austral  end  of  an  electro-mag- 
netised bar.  The  former  takes  boreal  magnetism  at  its 
nearest  end,  austral  at  its  furthest.  There  is  a  mean  line 
always  between  the  middle  and  the  core.  It  nears  this 
core  as  the  bar  nears  it,  and  finally  disappears  when  the 
bar  comes  into  contact  with  the  core.  Then  the  boreal 
tension  is  wholly  concentrated  at  the  face  of  contact, 
concealed  by  an  equal  magnetism  accumulated  in  the 
core.  There  remains  only  austral  tension  prolonged  from 
the  core  to  all  points  of  the  bar.  Here  note  two  essential 
things:-  -i.  The  tension  is  always  the  same  on  the  two 
sides  of  the  face  of  contact  ;  on  one  hand  in  the  core,  on 
the  other  in  the  bar ;  there  is  magnetic  equilibrium  with- 
out a  difference,  a  fall  between  the  two  metals.   2.  The  ' 


austral  tension  continues  along  the  bar  to  its  free  end 
almost  without  diminution  of  intensity,  if  the  bar  do  not 
exceed  85  centimetres.  Thus  soft  iron  has  the  double 
property  of  becoming  in  equilibrium  of  tension  with  a 
magnet  which  it  touches,  and  of  propagating  this  tension 
through  its  substance  to  great  distances.  This  is  its 
essential  character,  which  may  be  expressed  by  saying 
that  it  is  a  good  conductor  of  magnetic  tensions.  Steel, 
again,  has  a  small  conductivity  for  magnetic  tensions. 

Mechanical  Interpretation  of  the  Laws  of  Dulong 
and  Petit,  and  of  Woestyn  on  Atomic  Specific  Heats 
(apropos  of  Recent  Observations  by  MM.  Lockyer. 
Dumas,  and  Berthelot). — M.  Ledieu.— The  author  con- 
cludes— (1).  That,  according  to  Dulong  and  Petit's  law 
(corrected),  the  mean  vibratory  vis  viva  of  the  atoms  in  ab- 
solute simple  bodies,  with  a  given  temperature,  is  the  same ; 
and,  vice  versa,  the  law  follows  from  this  equality.  (2).  The 
hypothesis  of  constancy  of  said  force,  whether  the  atoms 
form  part  of  a  simple  or  compound  body,  has,  for  direct 
corollary,  Woestyn's  law  (corrected).  (3).  Add  the 
supposition  that  the  bodies  hitherto  thought  simple  may 
be  decomposable  into  other  primary  elements  under  very 
high  temperatureb,  and  we  have  an  interesting  interpreta- 
tion of  the  equality  of  absolute  atomic  specific  heats  of 
substances  hitherto  thought  simple,  viz.,  the  molecules 
of  these  substances,  representing  their  actual  atom,  may 
be  composed  of  an  equal  number  of  primary  atoms  having 
the  same  mass  or  not. 

Ascent  of  the  Balloon  "Jules  Favre"  in  Southern 
Russia. — M.  de  Fonvielle. — M.  Bunella  went  up  in  this 
balloon  from  Karkoff  on  Nov.  2,  at  3.30  p.m.,  and  the 
voyage  lasted  till  midnight;  during  which  the  balloon  was 
carried  only  190  kils.  in  horizontal  direction,  and  reached 
a  maximum  height  of  2700  metres  ;  this  after  sunset. 
The  motion  of  the  air  was  more  rapid  near  the  ground 
than  high  up.  The  velocity  of  translation  was  measured 
by  watching  the  progress  of  the  balloon's  shadow,  thrown 
by  the  moon,  on  the  ground.  At  sunset,  after  passing 
through  an  abundant  rain  in  a  cloud,  M.  Bundle  found  a 
magnificent  sky  and  agreeable  temperature,  the  air  moving 
from  the  south  and  being  warmer  than  that  near  the 
ground.  After  5  p.m.,  several  falling  stars  were  seen,  and 
it  afterwards  appeared  they  had  not  been  visible  from  the 
ground. 

Letter  on  Relations  between  the  Sun-Spots,  Earth- 
quakes in  the  Antilles  and  Mexico,  and  Volcanic 
Eruptions  over  the  Entire  Globe. — M.  Pocy. — The 
writer  gives  a  table  with  786  volcanic  eruptions,  through- 
out the  surface  of  the  globe,  from  1749  to  1862.  The 
maxima  of  eruptions  correspond  to  the  minima  of  solar 
spots,  and  the  minima  to  the  maxima  of  spots.  The  table 
also  gives  a  list  of  38  seismic  tempests  in  Antilles  and  ex- 
tending to  America,  &c— meaning,  by  the  expression, 
periods  of  convulsion  more  or  less  intense.  Of  the  38, 
17  correspond  to  maxima  of  solar  spots,  and  17  to  minima. 
There  are  four  others— 1846, 1851, 1852,  and  1853,— found 
at  equal  distances  between  the  maxima  and  the  minima 
of  spots. 

Reply  to  Remarks  of  M.  Faye  on  Terrestrial  and 
Solar  Cyclones.— M.  Th.  Reye. — M.  Faye  (the  writer 
says)  does  not  answer  the  following  questions  as  to  the 
"  machine  "  he  represents  the  trombe  to  be  : — Why  it  acts 
almost  exclusively  in  summer  and  heat  (especially  on 
burning  deserts),  also  when  the  air  is  calm  ;  why  the  atmo- 
spheric pressure  is  diminished  at  its  base,  instead  of 
increased;  why  dust  and  light  objects  rise  into  its  interior; 
why  uprooted  trees  and  like  objects  are  found  afterwards 
lying  in  directions  converging  towards  the  base  of  the 
trombe.  All  these  effects  are  against  M.  Faye's  theory. 
[M.  Faye  made  some  remarks  in  reply  to  this  communica- 
tion]. 

Variable  Period  at  Closure  oi  the  Voltaic  Current 
— M.  Cazin.— Reply  to  M.  Blaserna. 

Pluvial  Regime  of  the  Torrid  Zone  in  the  Basin  of 
the  Atlantic  Ocean, — M.  Raulin.— The  author  previously 
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showed  that  in  France  most  rain  falls  in  the  interior  during 
the  hot  months,  and  in  the  littoral  regions  during  the 
cold.  He  finds  analogous  differences,  much  more  pro- 
nounced, in  the  torrid  zone,  and  he  shows  this  by  tables 
of  rainfall.  In  the  basin  of  the  Atlantic,  e.g.,  there  is 
complete  opposition  in  the  west,  in  America,  between 
Mexico,  Central  America,  Venezuela,  and  the  Antilles,  on 
th«  north,  and  New  Grenada,  the  Guyanas,  and  lirazil.on 
the  south  ;  and  in  the  east,  in  Afiica,  between  Senegambia 
and  the  Cape  Verd  islands,  on  the  north,  and  Guinea  and 
the  islands  of  Ascension  and  Saint  Helena  on  the  south. 

Conditions  of  the  Formation  of  Octahedral  Borax. 
— M.  D.  Gcrnez. — It  is  known  that  borax  forms  two 
hydrates — the  one  containing  5  equivalents  of  water,  and 
crystallising  in  regular  octahedrons  ;  the  other  containing 
10  equivalents,  and  forming  oblique  rhombic  prisms.  The 
octahedral  crystals  are  commonly  considered  stable  only 
at  relatively  high  temperatures.  The  author,  however, 
finds  that  both  the  prismatic  and  the  octahedral  form  can 
be  produced  at  low  temperatures.  The  temperature  of  56% 
which  has  been  indicated  as  the  inferior  limit  for  the 
production  of  prismatic  borax,  is  in  reality  only  a  tempera- 
ture near  the  higher  limit  at  which  the  production  of 
prismatic  borax  has  been  observed,  since  this  salt  loses  a 
part  of  its  water  at  this  temperature. 

Absorption  of  Dry  Ammoniacal  Gas  by  Cane-Sugar- 
— M.  E.  Laborde. — On  employing  absolutely  dry  sugar- 
and  submitting  it  to  the  action  of  a  current  of  ammoniaca' 
gas,  dried  over  a  long  column  of  quick-lime,  the  sugar 
becomes  at  first  opalescent,  and  takes  the  waxy  consistence 
described  by  Kaspail,  but  in  the  coutse  of  twelve  hours  it 
liquefies,  and  flows  on  the  surface  of  the  tube  in  which  it 
is  contained  ;  100  parts  of  sugar  absorb  7  83  of  ammonia. 
On  exposure  to  the  air,  the  sugar  loses  the  ammonia  which 
it  had  absorbed.  At  the  end  of  three  months,  the  sugar 
retains  only  about  037  per  cent,  and  has  still  a  very 
pungent  flavour.  Glucose,  similarly  treated,  liquefies 
very  rapidly,  becoming  coloured,  and  forming  a  crystalline 
product. 

Beriihte  dcr  Dcuiichen  Chemiichen  Gttelhchaft  tu  Berlin, 
No.  18,  December  8,  1873. 

Influence  of  Temperature  upon  the  Chemical 
Development  of  Heat. — Julius  Thomsen. — A  physico- 
mathemalital  paper.  The  author  shows  that  the  influence 
of  temperature  upon  the  chemical  development  of  heat 
is  very  considerable  when  the  process  occurs  in  the  moist 
way,  and  that  consequently  all  results  of  thermo-chemical 
determinations  in  the  moist  way  are  valid  only  at  the 
temperature  of  the  specific  experiment. 

The  Magic  Lantern  as  a  Means  of  Illustrating 
Chemico- Physical  Lectures.— Hermann  Vogel. 

Method  of  Determining  Anthracen.— K.  Luck.— The 
author  dissolves  1  grm.  of  the  sample  of  commercial 
alizarin  in  question  in  45  c.c.  glacial  acetic  acid  at  the 
boilinjf- point  in  a  small  flask.    The  solution,  if  needful, 
is  filtered  whilst  boiling,  and  a  solution  of  10  grms.  of 
chromic  acid  in  5  c.c.  of  water  and  5  c.c.  of  glacial  acetic 
acid  is  gradually  added,  the  liquid  being  kept  gently 
boiling.    The  addition  of  this  mixture  is  continued  till  a 
distinct  and  permanent  yellowi»h-grren  colour  appears, 
or  till  after  prolonged  boilmg  a  dmp  of  the  liquid,  placed 
upon  a  clean  silver  coin,  produces  a  reddish  spot  fchromate 
of  silver).    The  whole  ib  then  allowed  to  cool,  gradually 
diluted  with  150  c.c.  of  water,  filtered  after  standing  for 
some  hour*,  the  chinon  is  wathed  upon  the  filter,  first 
with  water,  and  then  with  hot  very  d.lule  potassa  lye, 
then  at;ain  with  water,  dried  at  too'  C,  and  weighed. 
Alter  weighing  the  chinon  is  removed  from  the  filter,  and 
the  latter  is  weighed  again.    Thus  the  nett  weight  of  the 
anlhrai  hinon  is  obtained,  to  which  0  010  grm.  must  be 
added,  that  quantity  having  been  dissolved  and  removed 
by  the  above-directed  quantity  of  glacial  acetic  acid  and 
water    Commercial  chromic  acid  often  contains  lead. 


Reaction  with  Formiate  of  Soda.— V.  von  Kichter. — 
A  reply  to  V.  Meyer's  paper. 

A  New  Synthesis  of  Glycocol. — A.  Fmmcrling. —  If 
cyanogen  gas  js  treated  at  a  boiling  heat  with  concentrated 
hydriodic  acid  glycocol!  is  formed  as  follows  : — 

2CN-f5HI  + aH20~CJHjNOH-NH4I-f-!4. 

Nature  of  the  Elements.— J.  A.  Groshans.— A  con- 
tinuation of  the  author's  former  papers  on  the  same  sub- 
ject.   It  is  not  suited  for  abstraction. 

Preparation  of  Meta-Toluidin  from  Commercial 
Aniline. — L.  Schad. — The  author  operates  upon  aniline 
of  the  following  boiling-points  :— 

196"   27  per  cent. 

»9**   60  „ 

2°°*   77 

202'   85 

204"   90  „ 

10  lbs.  of  this  aniline  arc  converted  into  nitrate  with 
nitric  acid  of  sp.  gr.  1*2.  The  hot  liquid  is  stirred  till  cold, 
the  crystalline  powder  is  filtered  off  and  strongly  pressed. 
The  pressed  cake  is  dissolved  in  so  much  boiling  water 
that  the  hot  solution  stands  at  sp.  gr.  11.  It  is  then 
stirred  till  cold,  filtered,  and  the  crystals  pressed  again. 
These  arc  then  dissolved  in  so  much  boiling  water  that 
the  solution  marks  1-075.  It  is  then  stirred  till  cold, 
filtered,  and  the  crystals  pressed  again.  It  is  again  dis- 
solved in  boiling  water  to  sp.  gr.  105,  stirred  till  cold, 
filtered,  and  the  crystals  pressed  once  more.  The  mass 
thus  obtained  yields,  on  decomposition  with  caustic  soda 
and  rectification,  an  oil  which  is  contaminated  only  with 
bases  boiling  at  higher  temperatures.  To  remove  the 
latter  the  oil  Is  converted  into  chloride  by  means  of 
hydrochloric  acid  of  20  per  cent,  stirred  till  cold,  and  the 
mother-liquor  removed  with  the  Bunsen  filter-pump.  The 
crystals  are  twice  dissolved  in  a  minimum  of  boiling  water, 
stirred  till  cold,  and  the  mother-liquor  pumped  away. 
After  decomposing  the  last  crop  of  crystals  with  caustic 
soda  and  rectifying,  meta-toluidin  is  obtained  with  a  con- 
stant boiling-point  of  197%  and  showing  neither  the 
reactions  of  aniline  nor  para-toluidin. 

Phosphide  of  Antimony.— W.  Ramsay.  IA  pre- 
liminary notice.)— K.  W.  E.  Macivor,  of  the  Andcrsonian 
University,  Glasgow,  has  succeeded  in  forming  phosphide 
of  antimony,  1'bb,  as  a  red  powder,  insoluble  in  benzol, 
ether,  and  bisulphide  of  carbon,  and  containing — 

Antimony   79'4S 

Phosphorus  2021 

go  69 

Optical  Properties  of  Certain  Compounds  of  the 
Pentan  Series.— M.  Ley. — A  lengthy  paper,  not  suited 
for  abstraction. 

Addition  of  Cyanamid. —  Ii.  Raumann.—  The  author 
his  obtained  and  examined  alakreatinin,  al.ikrtatinii;- 
chlomnc,  besides  experimenting  on  the  addition  of 
substituted  cyanamids,  and  on  the  behaviour  of  cy.-.n- 
amid  with  acids. 

On  Cholic  Acid  and  the  Protein  Compounds.  F. 
Daumstark. — The  author  recognises  in  cholic  acid  th.it 
constituent  of  the  albumenoid  bodies  which  reacts  with 
I'cttenkofcr's  test. 

Hcxa-hydrois-oxylol. — F.  Wredcn.  -  A  prcliium.-.ry 
communication. 

Chemistry  at  the  Forty-Sixth  Meeting  of  German 
Naturalists  and  Physicians  at  Wiesbaden.-  Reported 
by  Messrs.  Plight,  Mayer,  Michaeli*.  and  Oppenhcm*  - 
H.  F.  Weber  read  a  paptr  on  the  specific  heat  of  graphite 
and  diamond,  and  of  caibon  in  its  combinations. 

The  President  of  the  Chemical  Section.  I.ovvig,  of 
lireslau,  read  some  papers  by  Tollens,  of  Gottingen,  on 
two  isomeric  bibrom-propionic  acids,  ou  sn  acid  formed 
by  boiling  sugar  with  dilute  sulphuric  acid,  and  on  the 
compounds  of  starch  with  potassa  and  soda. 

Wibcl  explained  his  new  water  air-pump. 
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Horsford  gave  a  communication  on  the  reduction  of 
carbonic  acid  to  carbonic  oxide  by  phosphate  of  iron.  An 
ethereal  solution  of  chlorophyll  is  resolved  by  hydro- 
chloric acid  into  a  blue  and  a  green  stratum.  The  first 
mentioned  contains  iron,  lime,  and  phosphoric  acid — the 
constituents  of  Vivianite.  Zinc  and  sulphurous  acid 
destroy  the  colour.  Carbonic  acid,  enclosed  with  ferrous 
phosphate  in  a  tube,  is  gradually  decomposed,  while  the 
salt  of  iron  turns  blue.  About  one-sixth  of  the  carbonic 
acid  is,  in  a  few  days,  converted  into  carbonic  oxide. 

Graebe  and  Caro  communicated  an  interesting  paper 
on  the  constitution  of  rosanilin.  They  ascribe  to  rosolic 
acid  the  formula  C^oHigOj. 

Oppenheim  gave  an  account  of  his  researches  on  the 
product  of  the  reaction  of  oxide  of  mercury  upon  benzamid. 

Lossen  read  a  paper  on  amidic  derivatives  of  hydroxy!- 
amin. 

Scheibler  exhibited  two  specimens  of  arabinose, 
ColliiOs,  a  gum-sugar  which  he  had  recently  described. 

V.  Meyer  gave  the  results  of  his  experiments  on  the 
action  of  formiate  of  soda  upon  sulpho-benzoic  acid  and 
benzoic  acid.  Wislicenus  added  a  notice  that  the  obser- 
vations of  Richter  have  no  connection  with  Meyer's  re- 
action. He  also  made  a  communication  on  ethylen- 
lactic  acid. 

In  the  second  session,  September  20,  Meyer  read  a 
paper  on  the  action  of  sulphuric  acid  upon  nitro-ethan. 

Wurston  gave  a  short  communication  upon  fulminic 
acid,  for  which  he  proposed  the  formula,  u  No.it'Aii, 

Baettger  called  attention  to  some  new  •  interesting 
lecture  experiments  on  active  hydrogen  and  active  oxygen. 

Wei th  treated  of  desulphurising  diphenyl-sulph-urea  by 
oxide  of  mercury. 

Petersen  gave  his  opinion  as  to  the  chemical  location 
of  the  benzol  derivatives. 

Fittig  read  a  paper  on  chinons. 

In  the  third  session  Himyl  gave  an  account  of  Schorer'a 
water  air-pump. 

P.  Kasenach  described  a  hydrocarbon  obtained  from  the 
portion  of  coal-tar  which  boils  at  the  highest  temperature. 

Michaelis  exhibited  his  derivatives  of  phosphenyl- 
cliloride. 

Staedel  described  the  reduction  of  benzophenon. 

Dlockmann  reported  on  two  analyses  of  coal-gas,  before 
and  after  passing  through  porcelain  tubes  at  iooo\  The 
h>  Jrogen  had  increased,  and  all  heavy  hydrocarbons  had 
disappeared. 

waiter  treated  on  the  "changing  valence  "  of  nitrogen, 
phosphorus,  &c. 

Bauman  gave  a  paper  on  the  addition  of  cyanamid. 

Staedel  spoke  on  chlorinised  ethans. 

G&cheidlen  exhibited  an  apparatus  for  mixing  two  solu- 
tions without  access  of  air. 

Thudicum  contended  against  the  accuracy  of  Strecker's 
formula  fur  bilirubin,  on  the  ground  that  hcxatomic  acids 
were  unknown  in  organic  chemistry. 

Heumann  pointed   out    certain   uniformities   in  the 
melting-points  of  chlorinif  ed  azo  compounds  of  benzol. 

In  the  Section  of  Agricultural  Chemistry,  Wolff  gave  an 
account  of  the  use  of  cockchafers  as  food  for  pigs.  The 
chitin  was  (as  might  be  expected)  found  quite  indigestible. 

A.  Mayer  gave  an  account  of  some  important  experi- 
ments undertaken  to  decide  as  to  the  power  of  absorbing 
ammonia — gaseous  or  in  aqueous  solution — possessed  by 
the  parts  of  plants  ab<.i<e  the  surface  of  the  ground.  A 
variety  of  plants  examined  were  found  to  possess  this 
power,  but.  at  least  under  the  circumstances  observed,  a 
normal  growth  of  plants  seems  impossible  if  the  intro- 
duction of  nitrogen  through  the  roots  be  excluded.  The 
UgumtHOttt  have,  in  these  experiments,  shown  no 
especial  power  of  absorbing  ammonia  by  their  leaves  and 
stalks,  or  of  assimilating  the  trace  of  combined  ammonia 
present  in  the  atmosphere. 

Kreusler  reported  on  the  accuracy  of  Will  and  V'arren- 
trap's  method  of  determining  nitrogen  in  albuminates. 
In  accordance  with  Maecker  and  Petersen,  but  in  contra- 


diction to  Seegar  and  Nowak,  he  found  the  soda-lime  pro- 
cess trustworthy,  even  in  case  of  albuminates.  He 
pointed  out  that  the  soda  lime  of  commerce  is  often  con- 
taminated with  nitrates  and  nitrites. 

Fleischer  gave  results  on  the  respiration  of  sheep. 

Wildt  gave  an  account  of  experiments  on  the  secretion 
of  hippuric  acid.  He  considers  that  the  cuticular  sub- 
stance of  the  vegetables  consumed  furnished  the  hippuric 
acid.  Rabbits  fed*  on  pure  grass  yielded  a  trace  of  hippuric 
acid;  if  fed  on  clover,  but  little;  but  if  allowed  to  eat 
dandelion  a  considerable  quantity. 

Neubauer  and  Canstein  discoursed  on  the  movement  of 
sap  in  the  vine,  and  on  the  qualitative  composition  of  this 
liquid. 

Mayer  gave  statistics  on  the  results  of  manures. 

W0I1T  spoke  on  water  cultivation,  and  on  the  influence 
of  different  doses  of  phosphoric  acid  upon  the  develop- 
ment of  the  oat  plant. 

In  the  Mineralogical  Section  Flight  described  his  ex- 
periments on  the  colours  of  the  diamond.  A  rose-coloured 
diamond  of  29  carats,  exhibited  at  Paris  in  1867  by  Coster, 
of  Amsterdam,  was  bleached  in  four  minutes  on  exposure 
to  diffused  light,  but  resumed  its  colour  when  heated  in 
asbestos,  and  retained  :t  if  preserved  from  daylight.  Two 
dull  yellow  diamonds  from  the  Vaal  river  were  selected, 
one  of  which  was  preserved  for  comparison,  while  the 
other  was  subjected  to  modifying  experiments.  On  being 
heated  to  redness  in  a  current  of  hydrogen,  it  was  found 
colourless  when  cold,  but  gradually  assumed  its  colour  on 
exposure  to  daylight.  If  heated  in  a  current  of  chlorine 
the  result  was  the  same. 

Flight  gave  an  account  of  the  "distillation  method" 
for  the  determination  of  silicic  acid  as  developed  by  him- 
self and  N.  Story-Maskelyne.  The  description  of  the 
apparatus  requires  a  diagram. 

Flight  gave  last  an  account  of  the  experiments  of 
Douglas,  Hermann,  and  Story-Maskelyne  on  the  crystal- 
lisation of  phosphorus. 

Let  Monties,  Revue  Hebdomadaire  des  Sciences,  par  L'Abbe 
Moigno,  No.  5,  January  2g. 
Gypsum  and  Salt  in  Agriculture. — Pierre  Deschamps. 
— The  author  has  experimented  on  the  use  of  sulphate  of 
lime  with  the  addition  of  common  salt  as  a  manure  for 
winter  tares.  Salt  water,  as  is  well  known,  dissolves  a 
much  larger  proportion  of  gypsum  than  pure  water.  The 
yield  was— 

Grain.  Strnw. 
Kill.  Kit*. 

4  hectolitres  gypsum  per  hectare  . .  962  2400 
4  hectolitres  gypsum  and  60  kilos.)  ^  ^JQQ 

2  hectolitres  gypsum 
nitrate  of  potash 


and  00  kilos.  1 
and  200  kilos.  I 


1600  3300 


PATENTS. 

ABRIDGMENTS  OF  PROVISIONAL  AND  COMPLETE 
'  SPECIFICATIONS. 

Improvements  in  gat-lamp  Haw-fife  apparatus,  fait  of  such  im- 
proremints  bcinx  afpliiaale  to  vthtt  at  s?M  spirit  lumps.  John  Kohert 
Harper,  Clerkcnwtli,  MiJdiese*.  Apiil  4,  1S-3.—  No.  tzjt.  The  fn*t 
part  of  these  improvement*  has  fur  il*  inject  the  combination  of  a 
current  of  air  with  the  jet  of  ignited  gas  or  vapour  as  it  issuis  fr.->m 
the  oil  or  ipirit  vessel  and  jet-pipe  of  nuh  apparatus.  The  jet-pipi  i* 
surrounded  by.  or  enchned  within,  another  pipe,  opm  at  each  end,  W 
that,  when  the  jet  of  gas  or  vapour  is  ignited,  a  Mtong  current  of  air  is 
ca*.»  d  to  enter  the  pipe  behind  the  jet  of  ignited  gat,  with  which  it 
conbin-v  tru-rrh) -increasing  the  intersity  of  the  flame  to  produced. 
ISy  reason  i  f  this  improved  arrangement,  the  flame  of  an  auxiliary 
lamp  can  be  dispense  with.  According  to  another  part  of  these  im- 
provements, an  additional  jet-pipe  (01  pipes)  is  employed  to  evaporate 
and  maintain  the  pressure  in  the  oil  or  spirit  vessel,  in  place  of  the 
auxiliary  lamp  hrrrtufnrc  employed  for  tins  purpose.  According  to 
anuther  pait  of  these  imprnvt  men ts,  the  oil  or  spirit  \esscl  is  sui  rounded 
with  a  water-  or  steam-jacket, towhich  heat  it  applied  for  transmitting 
heat  to  the  oil  or  spirit  vessel  for  producing  the  gas  which  supplies  the 
jet  or  jets  of  the  blowpipe  apparatus  Another  part  of  these  improve- 
mentt  relates  tothe  arrangement  and  construction  of  the  safety-valve* 
of  tuch  apparatus.  The  safety-valve  is  surrounded  with  a  case  to 
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receive  the  gas  when  it  escape*  through  the  safety-valve  and  conduct 
It  to  the  jet-tube,  where  it  is  consumed  with  the  gas  from  the  jet.  In 
accordance  with  another  part  of  these  improvements,  the  oil  or  spirit 
vessel  is  formed  with  a  chamber  or  passage  through  which  the  gas-jet 
and  safety-valve  tubes  are  conducted  in  order  to  afford  ready  access  to 
the  git-cocks  and  apparatus.  According  to  another  part  of  these 
improvements,  gas  blowpipe  apparatus  when  out  of  use  is  enclosed  in 
a  central  chamber  formed  within  an  annular-chambered  oil  or  spirit 
can  or  vessel  containing  a  supply  of  benioline,  paraffin,  or  other  cheap 
oil  or  spirit,  thereby  rendering  the  apparatus  more  convenient  and 
portable.  When  auxiliary  lamps  are  employed,  a  bcnzoline,  paraffin, 
or  other  similar  lamp  is  used  in  place  of  spirits  of  wine,  as  heretofore. 

A  new  colnunng  matter  or  "  dye "  Alexander  Melville  Clark, 
patent  agent,  53,  Chancery  I-ane,  Middlesex.  (A  communication  from 
E  rr.il  1-  Digenn  and  George  Goldsmith,  both  of  Paris,  France).  April 
to,  1873,— No,  1331.  This  invention  relates  to  the  preparation  of  a 
yellow  colouring  matter  from  the  roots  of  the  asphodel  (a  plant  of  the 
order  Liliaceai).  The  colour  is  obtained  bydccoCtion,  or  preferably 
by  extracting  the  juice  by  any  known  means.  By  dipping  fabrics 
dyed  with  this  ycl!ow  in  an  alkaline  bath,  shades  of  maroon  may  be 
obtained. 

Improvements  in  the  preservation  of  alimentary  substances,  and  in 
apparatus  for  the  same.  Alexander  Melville  Clark,  patent  agent. 
J3,  Chancery  Lane,  Middlesex.  IA  communication  from  Bernard 
Dclricu  and  Jean  Marie  Pernoud  and  Co.,  of  Lyons,  France).  April  id, 
1S73.—  No.  t};o.  This  invention  is  based  on  the  desiccation  of  ali- 
mentary >ut»tancc*  in  vatui,  in  the  presence  of  hygromctric  matters 
capable  of  absorbing  the  vapours  of  water  as  they  form,  preferably 
sulphuric  acid  at  from  4s1  to  520  Baume.  The  desiccating  apparatus 
consist  of  a  series  of  boxes,  and  of  two  series  of  air-pumps,  one  for 
producing  a  vacuum  in  each  box,  and  the  other  for  aCting  on  the  whole 
of  the  boxes.  Each  desiccating  box  is  divided  vertically  into  two 
equal  parts,  each  half  containing  rows  of  leaden  trays  for  the  acid,  anJ 
of  frames  for  the  matters  under  treatment,  disposed  alternately,  to 
avoid  congelation. 

A  new  or  improved  composition  for  treating,  impregnating,  and 
coating  wood,  to  as  to  present  and  render  it  impervious  10  water  and 
other  fluids.  William  Hockley,  26,  Bloomsbury  Square,  Middlesex. 
April  16,  1873  — No.  1382.  This  invention  has  for  its  object  the  pre- 
paration of  a  comp. nation  for  treating,  impregnating,  and  coating  wood 
so  as  to  render  it  impervious  to  water  and  other  fluids,  being  particu- 
larly applicable  for  treating  and  impregnating  the  interior  of  casks, 
vats,  or  other  hollow  vessels  made  of  wood,  to  render  them  impervious 
to  th*  action  of  the  malt  liquor  or  other  fluids  they  are  required  to 
in.    For  this 


s  purpose  what  is  generally  known  as  paraffin  wax  is 
.  purified,  ana  refined  by  boiling.   To  this  gum  anemic  and 
■  galguminum  are  added,  in  the  proportions  of  about  1  ounce  each 
7  lbs  of  p 


to 

combined  with 


paraffin.    About  the  same 


proportion  of  gum  ?°Pa'  m*y 


NOTES  AND  QUERIES. 


Linseed  Oil.— Having  considerable  difficulty  in  procuring  pure 
linseed  nil,  I  would  like  to  ask  through  your  journal  for  a 
separation,  the  adulteration  being  cotton-seed  oil.— F.  P.  C. 


Coal  Brasses. —Will  some  of  your  readers  inform  me  whether  coa1 
brasses  are  used  alone  for  the  manufacture  of  sulphuric  acid,  or  must 
they  lie  mixed  with  other  pyrites  }  Will  the  ordinary  pyrites  burner 
amwer,  and  is  the  sulphuric 


yritcs  ? 
I  acid  very'  brown  ?-K. 


TO  CORRESPONDENTS. 


MEETINGS  FOR  THE  WEEK. 

Monday,  March  J.-Medical,  8. 

  Society  of  An*,  8.  Dr.  Graham,  "  On  the  Beer  of  the 

Future." 

  Royal  Institution,  2.   General  Monthly  Meeting. 

—  London  Institution,  4. 

Tlbsday,  j.-Royal  Institution,  x.    Prof.  Tyndall,  "  On  the  Physical 
Properties  of  Liquids  and  Gases." 
  Civil  Engineers.  8. 

  Anthropological, 

—  Zoological,  8.30. 

—  Society  of  Arts,  3.   Consul  Thomas  J.  Hutchinson, 

F.R.G.S.,  "  On  the  General  Features  of  West 
African  Trade  from  Senegal  to  St.  Paul  de 
Loanda." 

Wednesday,  .1.- Society  of  Arts,  8.  Mr.  George  Lund.  "On  Bells 
and  Modern  Improvements  for  Chiming  and 
Carillons." 

—  Microscopical.  8. 
  Pharmaceutical,  8. 

Thursday,  5  — Royal  Institution,  3.  Prof.  W.  C.  Williamson,  "  On 
Cryptogamtc  Vegetation  (Ferns  and  Mosses)." 

  Chemical,  8. 

  Royal,  8.30. 

  Royal  Society  Club,  6. 

Friday,  6.— Royal  Institution,  8  ;  Weekly  Evening  Meeting.  Sir 
Samuel  Baker,  M.A.,  "Suppression  of  the  Slave 
Trade  of  the  White  Nile,"  9. 
  Geologists'  Association,  8. 

  Society  of  Arts,  8.    F.  Field,  F.R.S.,  "  On  the  Paraffin 

Infustrv." 

SatCRDav,  7.- Royal  Institution.  3-   Mr.  R.  Bosworth  Smith,  "On 

land  " 


A.  E.  S.— Our  last  Students'  Number  (No.  720,  Sept.  :2,  iS-jl  would" 
probably  assist  you  in  choosing  a  college. 

F.  A  ,V.— Your  description  is  not  of  sufficient  value  to  justify  expense 
of  woodcut. 

A  Subscriber. — Consult  Crookes's  "  Select  Methods  in  Chemical 
Analyris,"  published  by  Messrs.  Longmans  and  Co. 

J.  I.  V.— A  reply  to  your  questions  would  necessitate  a  detailed 
chemical  examination. 

Jf-JYj}1*,- Received  with  thanks.  

Ganot's  Two  Works  on  Natural  Philosophy, 
translated  and  edited  with  the  Author's  sanction  by  E.  Atkinson, 
Ph.D..  F.C.S,,  Professor  of  Experimental  Science,  Staff  Col- 
lege:- 

Elementary  Treatise  on  Physics,  Experi- 
mental and  Applied. lor  C->  legesand  Schools.  Taamlstcd  from 
Ganot's  »  Element,  de  Physique."  Sixth  Edition,  with  4  Plates  and 
746  Woodcuts.    Post  ho.,  price  15s. 

"  This  treatise  is  too  well  known  and  appreciated  to  require  any 
special  notice  beyond  the  f.iCt  that  the  present  edition  has  received 
numerous  additions,  both  in  the  way  of  letterpress  and  illustrations. 
Those  parts  referring  to  physiological  electricity  have  been  revised, 
and  in  a  great  measure  re-wiitten,  by  Dr.  Martin,  of  Christ's  College, 
Cambridge.  Altogether  the  sixth  edition  of  Ganot's  "  Physics"  is 
in  every  way  an  excellent  book  for  students  of  phyaicaUcier.ee."— 
Lancet. 

Natural  Philosophy  for  General  Readers  and 
Young  Persons.   Translated  and  edited  from  Ganot's  "  Cours 
de  Physique  ;  with  440  Woodcuts.    Crown  ISvo.,  price  ft,  od. 

"This  is  .i  pi  a  t-xt-book  of  physics  for  the  middle  and  upper 
classes  of  boys'  and  girls'  schools,  embracing  a  familiar  account  of 
physical  phenomena  and  laws  for  the  general  reader.  The  subjects 
are  the  properties  of  matter,  hydrostatics,  pneumatics,  acous.ics,  neat, 
light,  magnetism,  and  electricity ;  and  the  treatment  is  entirely  free 
from  mathematical  formula;.  The  engravircs  of  the  instruments 
and  of  the  experiments  detailed  are  good  and  suggestive,  and  cal- 
culated to  be  o|  assistance  not  only  to  the  learner  but  to  the  teacher." 
— Nature. 

London:  LONGMANS,  GREEN,  and  CO.,  Paternoster  Row. 

MR.  WATTS'S  DICTIONARY  OF  CHEMISTRY. 
Complete  in  Five  Volumes,  8vo.,  price  £7  31.  cloth, 

A   Dictionary  of  Chemistry,  and  the  Allied 

**  Branches  of  other  Sciences.  By  Hekky  Watts,  F.R.S., 
assisted  by  eminent  Scientific  and  Practical  Chemists. 

Also,  in  One  thick  Volume.  Bvo.,  price  31s.  Od.. 
FIRST  SUPPLEMENT  TO  WATTS'S  DICTIONARY  OF 
CHEMISTRY',  bringing  the  Record  of  Chemical  Discovery 
down  to  the  end  of  the  year  1869 ;  including  also  several  Additions 
to,  and  Corrections  of,  former  results  which  have  appeared  in 
1870  and  1871. 

In  the  press,  in  One  thick  Volume,  Svo., 
SECOND  SUPPLEMENT  TO  WATTS'S  DICTIONARY  OF 
CHEMISTRY',  bringing  the   Record  of  Chemical  Discovery 
down  to  the  end  of  1872,  including  also  the  more  important 
Addhions  to  the  Science,  published  in  the  early  part  of  K73. 

LONGMANS.  GREEN,  and  CO.,  Paternoster  Row. 


PROFESSOR  ALLEN  MILLER'S  CHEMISTRY. 
Latest  Edition,  complete  in  3  vols.,  8vo.,  price  Cos., 

Elements    of   Chemistry,    Theoretical  and 
Practical.    By  William  Allrn  Miller,  M.D..  F.R.S.,  &c, 
late  Professor  of  Chemistry  in  King's  College,  London. 

May  be  had  separately : — 
Part  I.— CHEMICAL  PHYSICS,  jth  Edition,  revised,  with 
Additions,  by  H.  C.  MacLeod,  F.C.S. ,  with  274  Woodcuts,  ijs. 

Part  II.— INORGANIC  CHEMISTRY,  jth  Edition,  revised, 
with  Additions,  by  H.  C.  Mai  m. on,  F.C.S.,  with  376  Woodcuts,  21s. 

"  Mr.  Macleod  has  done  his  work  of  revision  well,  and  these  g.x.ulv 
volumes  retain  their  place  as  the  standard  text-book  for  all  classes  if 
students  of  chemistry  . "-English  Mechanic. 

Part  III.-0RGAN1C  CHI  MISTRY',  4th  Edition,  24s. 
London:  LONGMANS,  GREEN,  and  CO.,  Paternoster  Row. 

"new  EDITION  OF  CL'LLEY'S  TELEGRAPHY. 
Just  published,  in  t  vol.  8vo..  with  144  Woodcuts  and  j  Plates 
of  Machinery  and  Apparatus,  price  16s.  cloth, 

A Handbook  of  Practical  Telegraphy.  By 
R.  S.  Cllley.  Member  Inst.  C.E.,  Engineer-in  Chief  of  Tele- 
graphs to  the  Post  Office.  I  Adopted  by  the  Post  Office  and  by  the 
Department  of  Telegraphs  lor  India.)  A  New  Edition,  being  the 
Sixth,  thoroughly  revised  and  enlarged. 

London:  LONGMANS,  GREEN,  and  CO.,  Paternoster  Row. 
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RESEARCHES  ON   THE   ATOMIC  WEIGHT  OF 
THALLIUM.* 
Py  WILLIAM  CROOKF.S.  F.R.S.,  &c 
(Continued  from  p.  97). 

Section  IV.— Processes  and  Results. 
The  processes  and  manipulation  necessary  to  the  deter- 
mination  of  an  atomic  weight  are  at  all  times  difficult  and 
delicate,  but  especially  so  in  the  case  of  a  metal  such  as 
thallium,  so  readily  oxidisable.  This  strong  tendency  to 
combine  with  oxygen  renders  the  ordinarily  exact  processes 
of  weighing  out  pure  metals  inapplicable  to  the  present 
purpose.  The  chances  of  contact  with  the  oxygen  of  the 
atmosphere  must  be  reduced  to  a  minimum,  and  to  this 
end  the  following  modes  of  operation  were  devised.  The 
method  found  to  be  the  most  accurate,  and  that  adopted 
in  repeating  the  determinations,  will  receive  a  description 
more  detailed  than  the  first,  and  what  may  be  termed 
approximate,  methods. 

Process  of  the  Conversion  of  Thallium  into  Nitrate  of 
Thallium. 

Thallium  being  a  metal  of  very  high  atomic  weight,  the 
change  in  weight  in  the  interconvcrsion  of  its  compounds 
is  comparatively  too  small  to  be  estimated  with  any 
approximation  to  accuracy.  For  instance,  the  conversion 
of  acetate  of  thallium  into  chloride  of  thallium  is  an  opera- 
tion hardly  to  be  effected  without  such  loss  as  would 
seriously  interfere  with  the  calculated  result. t  The 
immediate  conversion  of  the  metal  into  one  of  its  salts  is 
therefore  the  method  affording  results  less  liable  to  be 
alfrifted  by  errors  in  observation  ;  and  the  conversion  of 
thallium  into  its  nitrate  has  been  that  ultimately  adopted. 

Fore  thallium,  obtained  as  described,  is  cut  into  small 
bars  with  a  very  sharp  steel  knife,  and  dropped  into  a  dish 
of  pure  water  slightly  warmed,  and  forming  the  sub-stratum 
to  an  atmosphere  of  carbonic  acid  in  a  vessel  large  enough 
to  admit  both  hands  easily.  In  this  bath  the  original 
surface  of  the  ingot  is  removed  and  rejected.  The  bars 
arc  then  well  rubbed  with  fine  cambtk  to  smooth  down 
all  sharp  edges.  Any  pieces  which  contain  purcs  arc 
r»  j'.ctfd.; 

A  ^t'.<pj'c-c  l  tube  (Fig.  11)  is  half  filled  with  water,  and 
weighed.  The  bars  of  thallium  arc  then  quickly  removed 
from  the  warm  water  of  the  carbonic  acid  bath,  rapidly 
wiped  dry  with  warm  cambric  while  in  the  carbonic  acid, 
and  put  into  the  weighed  lube  of  water.  It  is  found  that 
no  appreciable  oxidation  takes  place  during  this  trans- 
ference, and  that  the  whole  of  the  moisture  can  be  removed. 
The  tube  and  its  contents  are  then  weighed  again. 

Fig.  «2  represents  a  vessel  for  the  conversion  of  thallium 
into  its  n.trate,  the  pure  metal  as  weighed  in  the  manner 
described  above  in  a  tube  of  water  being  place  I  in  the 
bulb  a,  and  the  pure  nitric  acid  in  b.  The  tc.bcs  are 
accurately  ground,  and  fitted  to  each  other  at  c.    ii  is  a 


Fig.  13  is  a  further  improvement.  The  nitric  acid,  in 
acting  upon  the  metal  in  <;,  evolves  fumes,  which  mechani- 
cally carry  off  traces  of  nitrate  of  thallium.  In  the  vessel 
shown  in  Fig.  12,  these  fumes  are  washed  in  the  nitric 
acid,  offering,  however,  no  great  advantage ;  but,  in  the 
series  of  bulbs  shown  in  Fig.  13,  ft  contains  the  nitric  acid, 
which  can,  by  means  of  the  tap  c,  be  admitted  in  the 
required  quantity  to  the  metal.  The  fumes  are  washed 
in  the  water  contained  in  p,  the  water  being  evaporated 
to  obtain  the  nitrate  of  thallium  held  in  solution.  "In  this 
apparatus,  and  with  metal  purified  by  the  process  described 
under  the  letter  «,  the  determination  li  was  effected.  The 
metallic  thallium  is  weighed  sealed  up  in  hydrogen  in  the 
following  manner:  — 

The  lump  or  ingot  of  pure  metallic  thallium  prepared 
by  the  process  a,  already  described,  is  cut  up  into  paral- 
lelograms, all  the  original  surface  being  removed  with  a 

Fio.  12. 


Fio.  11. 


very  sharp  steel  knife.  The  parallelograms,  immersed 
and  boiled  in  very  dilute  sulphuric  and  hydrochloric  acids, 
arc  subsequently  washed,  boiled  repeatedly  in  water,  and 
then  transferred  to  the  glass  tube  a.  Fig.  14.  Into  this  tube 
pass  and  are  fused  the  platinum  wires,  b  c,  these  wires 
being  the  reducing  and  oxidising  electrodes  respectively  in 
conricdion  with  two  Grove's  elements.  At  d  the  tube  is 
drawn  out  to  a  fine  orifice,  and  at  e  is  passed  in  a  current 
of  pure  hydrogen  prepared  as  before  described,  as  shown 
in  Fig.  15.  The  electric  current  being  passed  through  the 
water,  to  preserve  the  pure  metallic  surface  of  the  thallium, 
heat  is  applied  until  the  water  is  entirely  volatilised.  At 
this  point,  and  while  the  tube  is  very  hot,  the  dry  hydrogen 
still  pass:ng,  the  er.d  cf  the  tube  at  it  >s  seated  up,  and 
then  the  tube  at  A,  previously  much  contracted,  is  closed 
before  the  blowpipe.    The  metal  is  thus  enclosed  hcrmeti- 


permanent  stopper  to  the  upper  bulb,  well  ground,   r  and/i  Cally  in  an  atmosphere  of  pure  livdrogen.    The  tube  and 


are  platinum  wires  for  the  support  of  the  flask  in  the 
balance.  The  process  of  converting  the  thallium  into  its 
nitrate  coincides  in  detail  with  this  apparatus  with  the 
process  ultimately  adopted,  and  particularly  described  in 
the  succeeding  pages.  With  an  apparatus  of  this  kind 
the  determination  A  was  performed,  the  metal  lu-ing 
putified  by  the  process  already  described  under  n  (p.  r/>|. 

•  A  r.ipcr  read  before  the  Rcy-il  Society  June  io.  xSrz. 

1  V,  c.-or  cf  o.^,  f-rain  in  llit  «iir:li"ii!:  .i^umiilnt'  ^  t  •  .in  <  rj  t  i  f 
t  r-  ,n  i1'.   j'omit  wcirM. 

;  Ti.e  upper  suture  01  the  fused  lump  is  full  of  p.  1  %  St  a  >!i  ..f 
onc-kUtonth  of  an  iiuh  i  one-quarter  tnih  is  thtrif-re  nw'.'v:  f,-r 
Krcat«r  ctiUinty. 


its  contents  are  then  cooled  for  mx  hows,  and,  when 
cooled,  weighed  first  in  air  and  then  in  the  vacuum- 
balance.  The  tube  is  now  cut  across  the  middle  with  a 
cutting-diamond,  wrapped  up  in  rmooth  platmum-luil  to 
secure  any  splinters  of  glass  which  might  be  thrown  off, 
and  then  broken  with  a  sharp  blow  opposite  the  cut.  The 
thallium  is  carefully  removed  from  the  pieces  of  tube,  and 
introduced  into  the  apparatus  where  the  subsequent 
operations  are  to  take  place.  The  pieces  of  lube,  with 
any  splinters  which  may  have  broken  off.  arc  weighed, 
first  in  air  and  tlun  in  a  highly  1. 1:1  fed  utun>  ;  here.  The 
'  difference  between  the  wci;;hmj;s  of  the  full  and  empty 
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tube,  after  correcting  for  the  hydrogen  contained  at  first, 
gives  the  weight  of  thallium  taken. 

These  two  forms  of  apparatus  were  found  to  answer  the 
purpose  tolerably  well.  Several  improvements,  however, 
suggested  themselves  whilst  the  determinations  were  in 

10.  13. 


progress,  and  thty  were  finally  embodied  in  the  apparatus 
shown  in  FiRs.  16.  17,  and  18.  In  this  several  refinements 
of  manipulation  can  be  intioduced  which  were  imprac- 
ticable with  the  former  a  paratus— notably,  the  ease  with 
which  a  definite  quantity  of  metal  is  introduced  into  the 

Fig.  14. 


employment  of  the  Sprengel  and  Bunsen  pump  at  different 
stages  of  the  operations. 

Although  each  determination  with  this  improved  appa- 
ratus still  took  many  week*  for  its  successful  performance, 
a  great  saving  of  time  was  effected  when  compared  with 

Fig.  16. 


that  requited  for  a  determination  in  the  apparatus  first 
used,  where  months  were  consumed  in  the  evaporations. 
As  this  form  of  apparatus  was  the  one  in  which  most  of 
the  determinations  were  effected,  and,  as  the  manipulations 

Fig.  17. 


Fio.  18. 


apparatus  without  the  chance  of  oxidation,  the  simplifica- 
tions introduced  in  the  weighings  consequent  on  having 
the  apparatus  vacuous,  and  the  facilities  obtained  ft  r  the 


were  attended  with  greater  chances  of  accuracy  than  were 
those  at  first  employed,  I  will  describe  the  apparatus,  its 
employment,  and  the  several  processes  performed  in  it 
somewhat  in  detail. 


Digitized  by  Google 


Cmiuical  Ni»i,  i 

l  6,  1*74.  t 


Silicon  in  Pig- Iron. 


107 


Some  of  the  metallic  thallium,  prepared  by  one  of  the 
methods  already  described,  is  cut  by  means  of  a  sharp 
Meel  knife  into  prisms  about  one-eighth  inch  square  and 
half  an  inch  long,  no  particular  care  being  taken  to  avoid 
oxidation.  The  prisms  are  boiled  in  dilute  hydrochloric 
acid  to  remove  any  trace  of  iron  which  the  knife  might 
have  communicated.  They  are  then  washed  in  water, 
dried  with  blotting-paper,  and  introduced  into  the  cylin- 
drical portion  a.  Fig.  16,  of  the  apparatus.  The  outer 
extremity  of  tt  is  then  drawn  out  and  sealed  before  the 
blowpipe.  The  end  c  is  also  sealed  up, and  the  horizontal 
tube  t  is  connected  to  the  Sprengel  pump  and  a  vacuum 
obtained,  the  apparatus  and  the  thallium  being  kept  warm 
to  drive  off  any  moisture  which  might  have  been  introduced 
with  the  thallium.  When  the  vacuum  is  perfect,  the  tube 
is  sealed  at/.  The  apparatus,  sealed  up  and  entirely  free 
from  air,  is  now  laid  on  its  side,  and  the  cylinder  a  and 
the  bulb  b  imbedded  in  a  bath  of  magnesia  held  in  a  copper 
vessel  heated  by  gas.  The  temperature  is  then  raised  to 
above  the  fusing-point  of  thallium  (5610  F.),  when  by 
careful  manipulation  the  oxide  may  be  separated  from  the 
liquid  metal,  and  the  greater  part  of  the  oxide  collected  at 
the  closed  end  of  the  cylinder  a.  The  magnesia  is  then 
removed  from  about  the  narrow  part  of  the  tube  d  (which 
should  be  somewhat  long  and  very  much  contracted),  and 
by  a  dexterous  movement  the  magnesia-bath  containing 
the  apparatus  is  suddenly  tilted  up,  and  the  liquid  metal 
allowed  to  run  through  the  contracted  part  into  the  bulb  6. 
In  some  instances  portions  of  oxide  or  of  metal  stick  in 
the  channel ;  then  the  operation  is  lost,  and  a  fresh 
attempt  has  to  be  made  with  another  apparatus;  but,  if 
the  channel  is  entirely  or  in  gTeat  part  clear,  it  may  be 
scaled  up  at  the  contraction,  care  being  taken  to  apply  the 
heat  at  such  a  place  that  no  particles  of  metal  or  oxide 
are  entangled  in  the  fused  glass. 

The  apparatus  has  now  the  form  shown  in  Fig.  17.  It 
is  hermetically  sealed,  entirely  free  from  air,  and  contains 
a  certain  quantity  of  pure  metallic  thallium  entirely  free 
from  oxide  and  as  brilliant  as  mercury. 

The  next  operation  is  to  ascertain  the  combined  weight 
of  the  apparatus  and  metal.  It  is  washed  on  the  outside 
with  dilute  sulphuric  acid  to  remove  any  particles  of 
magnesia  that  might  adhere  to  it,  and,  after  rinsing  with 
water,  is  dried  and  gently  warmed.  Its  weight  is  then 
taken  in  the  air-balance — not  necessarily  with  extreme 
accuracy,  but  to  enable  a  calculation  to  be  made  as  to 
how  much  it  will  probably  weigh  in  the  vacuum-balance 
at  a  greatly  reduced  atmospheric  pressure.  As  the  sub- 
stance weighed  consists  of  thallium  and  glass  in  unknown 
proportions,  the  vacuum-weight  cannot  be  calculated  with 
any  approach  to  accuracy ;  but  it  is  generally  easy  to 
arrive  at  some  approximation  to  the  relative  proportions 
of  thallium  and  glass,  and  in  this  manner  the  probable 
vacuum-weight  may  be  estimated. 

The  apparatus  is  now  transferred  to  the  vacuum-balance, 
and  weights  put  which  it  is  judged  will  balance  it  at  an 
atmospheric  pressure  a  few  barometric  inches  short  of  a 
vacuum.  The  balance-case  is  then  sealed  up,  and  the 
exhaustion  proceeded  with.  As  the  rarefaction  proceeds, 
the  beam  is  occasionally  liberated  until  it  is  found  that 
the  apparatus  and  weight  are  in  equipoise.  If  the  baro- 
meter-gauge shows  a  rarefaction  not  equal  to  35  inches  of 
mercury,  the  air  had  better  be  let  in,  the  requisite  addi- 
tional weight  added,  and  the  exhaustion  re-commenced  ; 
but  if,  when  the  balance  is  in  equilibrium,  the  rarefaction 
is  above  25  inches,  the  weighing  may  be  continued. 

Two  sources  of  error  have  now  to  be  guarded  against : — 
1.  The  alteration  of  temperature  inside  the  iron  case,  con- 
sequent on  the  rarefaction.  2.  The  slow  and  almost  un- 
avoidable leakage  of  air  into  the  balance  through  the  iron, 
the  numerous  joints,  and  the  stuffing-boxes.  This  leakage 
should  not  exceed  0*1  inch  in  an  hour. 

Equilibrium  having  been  obtained,  two  or  three  extra 
strokes  are  made  with  the  air-pump,  and  the  exhaustion 
raised  to  such  a  point  that  by  about  six  hours'  leakage  the 
balance  is  again  in  equipoise.   The  wejghts  will  at  first 


appear  lighter  than  the  apparatus.  The  balance  is  allowed 
to  remain  well  protected  from  external  thermal  influences, 
until  the  time  has  nearly  arrived  when  the  leakage  of  air 
into  its  interior  has  reduced  the  rarefaction  to  the  point  at 
which  the  weights  and  apparatus  will  be  exactly  in  equi- 
librium. The  observer  now  enters  the  room,  and,  after 
liberating  the  beam  and  setting  it  in  oscillation,  watches 
the  movements  of  the  index  through  a  telescope  fixed 
10  feet  off.  By  reason  of  the  gradual  leakage  of  air,  the 
inequality  of  the  oscillations  gradually  diminishes,  until 
at  last  the  arcs  are  of  the  same  value.  At  this  moment 
the  temperature  inside  and  outside  the  balance-case,  the 
height  of  the  barometer-gauge,  and  the  reading  of  the 
standard  barometer  are  observed. 

Six  hours  are  generally  sufficient  to  restore  the  tem- 
perature reduced  by  the  exhaustion  ;  but,  if  the  inner  and 
external  thermometers  differ,  I  again  rarefy  by  a  few  strokes 
of  the  pump,  and  repeat  the  observation  after  waiting  for 
a  few  hours  longer. 

Having  obtained  the  accurate  weight  in  a  rarefied 
atmosphere,  the  next  step  is  to  weigh  the  apparatus  in  air 
of  the  ordinary  density.  Air  is  allowed  slowly  to  enter 
the  balance  through  the  U-tubes  at  the  side,  and  in  a  few 
hours,  when  the  inner  and  outer  temperatures  are  uniform, 
the  weight  is  again  taken. 

For  the  final  adjustment  of  the  weight,  the  rider  may  be 
used.  I,  however,  prefer,  as  being  more  accurate,  to  place 
a  weight  slightly  in  excess  in  the  pan  opposite  to  the 
apparatus  to  be  weighed,  and  then,  having  sealed  up  the 
balance,  to  exhaust  a  little  beyond  the  point  of  equilibrium 
of  weight,  and  continue  the  operation  exactly  as  in  weighing 
in  a  rare  atmosphere.  By  taking  care  that  the  air  con- 
tained in  the  balance  shall  only  be  half  an  inch  or  so  rarer 
than  the  external  atmosphere,  the  data  afforded  by  the  two 
weighings  will  be  sufficient  to  enable  the  true  vacuum- 
weight  of  the  apparatus  to  be  calculated  with  accuracy. 

This  method  of  ascertaining  minute  differences  of  weight, 
not  by  the  addition  to,  or  subtraction  of,  material  weights 
from  one  arm  of  a  balaace,  but  by  varying  the  density  of 
the  air  in  which  the  operation  is  performed,  is,  I  believe, 
attended  with  a  greater  approach  to  accuracy  than  the 
method  generally  adopted.  It  can,  however,  only  be 
adopted  when  the  weights  and  the  substance  weighed  differ 
in  specific  gravity. 

(To  be  continued). 


ON  THE  CONDITION   IN  WHICH  SILICON 
EXISTS  IN  PIG-IRON. 
By  E.  HANDFIELD  MORTON,  F.C.S. 

The  author  was  induced  to  make  a  few  experiments  upon 
the  subject  of  this  paper,  by  noticing  that  silica  was 
obtained  in  the  insoluble  residue  when  pig-iron  containing 
a  large  quantity  of  silicon  was  dissolved  by  dilute  sul- 
phuric acid  in  vacuo  instead  of  silicon,  which  might  have 
been  expected  as  the  result  of  the  decomposition  of  the 
pig-iron  under  these  conditions. 

This  fact  appeared  to  clearly  point  out  that  the  theory 
of  the  silicon  being  intimately  mixed  with  the  pig-iron  was 
untenable,  at  least  as  regards  this  particular  pig,  which 
was  a  No.  1  Bessemer  iron  containing  4-612  per  cent  of 
silicon,  and  was  therefore  not  at  all  unlikely  to  contain 
silicon  in  admixture,  if  that  element  ever  occurred  in  pig- 
iron  in  such  a  condition.  A  considerable  number  of  ex- 
periments were  made  with  the  view  of  aecertaining  how 
far  this  conclusion  was  correct. 

Weighed  quantities  of  the  Bessemer  pig-iron  were 
placed  in  sealed  tubes  with  Nordhausen  sulphuric  acid,  in 
atmospheres  of  carbon  dioxide  and  hydrogen,  and  also  in 
vacuo:  the  tubes  were  then  heated  in  an  air-bath  by  two 
Bunsen  burners  for  twenty-four  hours,  but  in  every  case 
the  silicon  contained  in  the  pig-iron  had  been  converted 
into  silica,  and  a  small  quantity  of  sulphur  dioxide  formed 
in  the  tube,  which  occasioned  sufficient  pressure  to  blow 
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the  top  off  the  tube  when  cracked  with  a  file.  On  ex- 
amining the  insoluble  residue  from  these  experiments 
under  the  microscope,  perfectly  transparent  crystals  of 
silica  were  observed  interspersed  with  opaque  pieces  of 
the  same  substance.  When  these  insoluble  residues  were 
treated  with  hydrofluoric  acid,  complete  solution  was 
effected. 

The  next  attempt  to  isolate  the  silicon  in  this  pig-iron 
was  made  by  heating  weighed  quantities  of  the  iron  with 
an  excess  of  pure  iodine  in  sealed  tubes,  all  air  being  fust 
i  displaced  by  carbon  dioxide;  the  same  heating  arrange- 
ment being  used  as  in  the  sulphuric  acid  experiments. 
At  the  end  of  twenty-four  hours,  all  iodine  vapour  having 
disappeared,  one  of  the  tubes  were  opened  and  the  con- 
tents analysed,  with  the  following  results  :— 

Iodine  .  . 
Iron 

Silica  . 
Carbon. 








76  432  per  cent 
200,3 

I7°9 


o  759 


98913 

Directly  the  tube  was  cracked  the  pressure  of  gas  blew 
the  top  off.  The  contents  consisted  of  dull  red  lumps, 
the  whole  of  the  iron  having  been  converted  into  the 
ferrous  iodide,  as  the  above  figures  correspond  to  the 
formula,  Fcl^.  There  can  be  little  doubt  but  that  the 
silica  which  was  formed  in  this  experiment  was  due  to  a 
slight  dtcomposiiion  of  the  carbon  dioxide,  with  which 
the  tube  was  filled  ;  the  greatest  part  of  the  silicon  having 
been  converted  in  all  probability  into  an  iodine  compound ; 
for,  although  iodine  vapour  is  without  action  upon  silicon 
under  ordinary  conditions,  it  is  highly  probable  that  when 
silicon  in  the  nascent  state  is  presented  to  iodine  vapour, 
a  compound  of  iodine  and  silicon  may  be  foimcd.  These 
results  were  confirmed  by  several  other  similar  experi- 
ments. This  pig-iron  was  also  carefully  tested  for 
graphitoidal  silicon,  by  treating  the  iron  with  hydrofluoric 
acid  ;  the  insoluble  residue  was  filtered  off,  and  ignited  to 
get  rid  of  the  carbon,  when  a  mere  trace  of  a  dark  powder 
remained,  which  proved  to  be  iron. 

From  these  results  it  may  fairly  be  concluded  that  the 
silicon  contained  in  pig-iron  does  net  exist  in  a  state  of 
mechanical  mixture,  but  exists  combined  with  a  portion 
of  the  iron  as  a  silicide  of  iron,  in  the  same  manner  that 
caibon  exists  as  a  carbide  of  iron,  only  differing  from 
carbon  in  so  far  that  it  does  not  exist  in  a  graphitoidal 
form  in  pig-iron.  If  the  pig-iron  used  had  contained  any 
uncombined  silicon,  it  would  have  been  found  in  the 
insoluble  residue  from  the  experiments  with  Nordhausen 
sulphuric  acid  and  hydrofluoric  acid,  as  it  is  insoluble  in 
even  the  latter  acid  after  having  been  strongly  heated  ; 
and  as  any  uncombined  silicon  must  have  been  heated 
intensely  in  the  blast  furnace,  there  can  be  little  doubt 
that  as  a  rule  pig-iron  does  not  contain  any  uncombined 
silicon. 

The  author  then  made  the  following  experiments  in 
order  to  ascertain  whether  or  not  the  hypothesis  of  the 
combination  of  the  Bilicon  with  the  iron  was  correct  :  — 
0-1694  grm.  of  the  Desscmer  pig-iron  was  placed  in  a 
platinum  boat,  which  was  then  introduced  into  a  porcelain 
tube.  A  current  of  carbon  dioxide  was  passed  through  the 
tube  to  displace  the  air,  after  which  pure  dry  hydrogen  was 
passed  through  until  all  the  carbon  dioxide  had  been 
driven  out.  The  portion  of  the  tube  which  contained  the 
boat  was  then  heated  for  five  hours  to  a  very  bright  red 
heat  in  a  Fletcher's  gas  furnace,  the  current  of  hydrogen 
being  maintained  until  the  lube  was  cold.  The  boat  was 
then  withdrawn  and  weighed,  when  it  was  found  that  a 
loss  in  weight  of  0-004  grm.  had  taken  place.  The  ga«. 
as  it  left  the  apparatus,  was  passed  through  a  wa«h-bottlt- 
cont.iining  a  weak  solution  of  pure  caus-tic  potash  (pre- 
pared from  alcohol)  ;  at  the  end  of  the  expeiiment  this 
solution  was  made  acid  with  pure  hydrochloric  acid, 
evaporated  to  dryness,  and  ignited,  when  an  insoluble 
residue  of  silica  was  obtained  which  gave  0  344  per  cent 


of  silicon  on  estimation.  The  iron  in  the  boat  (which, 
after  its  withdrawal  from  the  tube,  showed  no  sign  of 
oxidation)  was  analysed,  with  the  following  results:— 

Iron   92  018  per  cent. 

Silicon   4130  „ 

Graph,  carbon  .  .    .  .     1622  „ 
For  comparison  with  the  above  analysis  is  subjoined 
i  the  analysis  of  the  pig-iron  used  :  — 

Iron  (by  difference)  .  .  92-375  per  cent. 

Graph,  carbon  .  .    .  .  2-800 

Silicon   4612 

Phosphorus   0110 

Sulphur    0-103  ,, 

too- 000 

This  shows  that  there  was  a  loss  of  silicon  to  the  amount 
of  0*482  per  cent. 

The  above  experiment  was  repeated  several  times  with 
almost  identical  results.  It  will  be  observed  that  the 
amount  of  silicon  found  in  the  caustic  potash  solution 
very  nearly  corresponds  with  the  amount  of  loss  of  silicon 
sustained  by  the  iron  operated  upon  ;  thus,  4-130  per 
cent  +  o-344  per  cent  =  4*474  per  cent  silicon,  instead  ol 
4  61 2  per  cent,  the  difference  being  0*138  per  cent. 

In  the  event  of  the  silicon  being  in  combination  with 
the  iron,  the  author  calculated  in  the  above  experiment 
upon  the  reducing  power  of  hydrogen  being  able  to  decom- 
pose the  silicide  of  iron,  with  the  formation  ol  siliciuretted 
hydrogen,  which  would  be  decomposed  by  the  caustic 
potash  solution ;  and  this  appears  to  have  taken  place. 
Possibly  the  temperature  of  molten  iron  is  required  to 
effect  the  decomposition  of  the  whole  of  the  silicide  of 
iron,  or  else  the  attraction  of  iron  for  silicon  is  so  strong 
as  to  defy,  in  gTcat  measure,  the  reducing  power  of 
hydrogen.  This  last  hypothesis  is  by  no  means  improbable 
when  the  high  temperature  of  molten  iron  is  taken  into 
account ;  for  the  fact  is  pretty  generally  admitted  that 
chemical  affinities  are  frequently  reversed  in  the  presence 
of  an  intense  temperature. 

A  sample  of  white  pig-iron  containing  a  large  quantity 
of  silicon  having  been  given  to  the  author,  he  thought  it 
might  be  interesting  to  ascertain  whether  hydrogen  had 
the  same  effect  upon  the  silicon  contained  in  the  white 
iron  as  it  had  upon  that  contained  in  the  Bessemer  iron 
used  in  the  preceding  experiments. 

01420  grm.  of  the  white  iron  was  heated  in  the  same 
apparatus,  and  under  the  same  conditions  that  existed  in 
the  preceding  experiments,  for  six  hours  at  nearly  a  white 
heat.  When  cold  the  iron  was  analysed,  as  was  also  the 
caustic  potash  solution,  with  the  following  results  :— 

Iron   89-201  per  cent. 

Graph,  carbon  .  .  .  .  1060  „ 
Silicon   4287  „ 

Caustic  potash  solution  :  Silicon  ^0*494  per  cent. 

The  composition  of  the  white  iron  used  is  shown  by  the 

following  analysis : — 


Iron     .  .    .  . 
Graph,  carbon 
Silicon .  . 
Undetermined 


90-000  per  cent. 
2-975 
47<>4 
2*321 


100000 

The  amount  of  silicon  found  in  the  caustic  potash  solu- 
tion is  0  077  per  cent  more  than  is  required  to  account  for 
the  loss  of  silicon  sustained  by  the  iron  used,  which 
amount  may  be  said  to  be  within  the  limits  of  error  of 
experiment. 

The  following  table  shows  the  amounts  of  loss  of  silicon 
sustained  by  the  iron  used  in  these  experiments,  and  also 
the  amounts  of  silicon  found  in  the  potash  solutions 

n\         Silicu;)  foitnrl  in  J"  Ush 
Silicnn.  Si'liilicin. 

Bessemer  pig-iron  -  0-482  per  cent.   0*^44  per  cent. 
White         „       -  0  417      „        0  494 
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On  comparing  the  results  obtained  from  the  two  kinds 
of  iron  used,  it  is  evident  that  the  effect  of  hydrogen  upon 
the  filicide  of  iron  is  identically  the  same  in  both  cases, 
and  this  has  led  the  author  to  believe  that  the  amount 
of  silicon  lost  by  the  iron  in  each  case  is  due  to  the  silicidc 
of  iron  containing  an  atom  of  non-saturated  silicon,  or, 
in  other  words,  that  the  silicidc  of  iron  was  super- 
saturated, and  consequently  the  non-saturated  atom  of 
silicon  united  with  the  hydrogen,  leaving  a  lower  silicide 
of  iron  undecomposed.  Whether  this  is  the  case  or  not 
can  only  be  decided  by  treating  sampled  of  iron  containing 
smaller  quantities  of  silicon  in  the  same  manner,  and 
observing  whether  there  is  any  loss  of  silicon  sustained  by 
them.  These  and  other  experiments  upon  this  subject 
the  author  hopes  to  communicate  shortly. 

Another  curious  point  to  be  noted  in  the  experiments 
with  hydrogen  is  that  a  loss  of  graphitic  carbon  has 
occurred  both  in  the  Bessemer  and  white  iron,  and  the 
loss  in  each  case  is  somewhere  about  the  same  amount. 
The  author  is  at  present  unable  to  offer  any  definite  ex- 
planation of  this  circumstance,  except  that  the  loss  cannot 
be  due  to  the  action  of  oxygen,  because,  if  that  had  been 
the  case,  an  oxidation  of  the  iron  must  have  been 
apparent. 

In  conclusion,  it  may  be  fairly  considered,  from  these 
experiments,  that  silicon  in  pig-iron  is  contained  as  a 
chemical  compound  of  iron  and  silicon,  and  not  as  a 
mechanical  mixture. 

Newport,  Mon. 


ON   THE  ESTIMATION  OF  TANNIC  ACID, 
rty  C.  ESTCOL'RY,  F.C.S. 

In  connection  with  my  duties  as  Public  Analyst  to  the 
City  of  Manchester  a  large  number  of  teas  have  been  ex- 
amined by  me. 

The  most  serious  difficulty  in  a  tea  analysts  has  been 
the  estimation  of  tannic  acid,  which  by  either  the  gelatin  \ 
or  the  antimonial  methods  is  extremely  tedious.    The  I 
extreme  care  necessary  to  avoid  adding  too  much,  and  the  ' 
trouble  of  filtering,  &c,  when  too  little  of  the  re.igent  is 
added,  are  difficulties  the  analyst  would  gladly  avoid. 
When  in  addition  the  continual  titration  necessary  with 
both  gelatin  and   standard  tannic   solutions   is  men- 
tioned, no  more  need  be  said,  especially  as  the  experi- 
ments detailed  at  the  end  of  this  paper  show  that  a  fixed 
proportion  of  the  tannic  acid  sold  as  pure  is  not  preeipttated 
by  gelatin  or  by  antimonial  solutions  when  applied  in  the 
ordinary  way.    Lowenthal's  method,  consisting  of  titra- 
tion with  potassium  permanganate,  dilute  sulphuric,  and 
indigo  solution  as  indicator,  gives  very  good  results  when 
tannic  acid  alone  is  present.    As  teas  contain  a  con- 
siderable quantity  of  gallic  acid,  Lowenthal's  process 
alone  is  not  applicable  to  their  analysis.  Neubauer 
modified  the  foregoing  process  by  titrating  one  portion  of 
the  original  solution  as  above,  and  then  adding  to  a  fresh 
portion  of  the  solution  a  quantity  of  animal  charcoal, 
filtering  off,  testing  solution  with  sodium  acetate  and 
ferric  chloride.    If  no  tannic  reaction  was  perceived  he 
titrated    as    before    with    potassium  permanganate; 
estimating  the  difference  between  the  first  and  second 
titration  as  being  tannic  acid.    The  animal  charcoal, 
I  nwrvi'r,  in  addition  to  tannic,  takes  up  gallic  acid  also, 
so  th.it  this  method  cannot  be  applied  to  tea  analysis. 

After  a  number  of  experiments  with  potassium  per- 
rr  .mjjanate  and  dilute  sulphuric,  u-ithvut  the  inJi^o  solu- 
tion. I  found  that  although  constant  results  wore  obtain- 
able in  colourless  solutions  (for  instance,  standard  tannic, 
20  c.c,  made  up  to  400  c.c),  yet  in  solutions  such  as  tea 
txtraifts.  the  colour  interfered  with  the  delicate  rose- 
piok,  which  indicated  the  termination  of  the  reaction. 

I  next  tried  another  series  of  experiments,  first  titrating 
*.iy  a  measured  quantity  of  tea  extract,  or  of  standard 
tannic  solut  on,  with  permanganate,  dilute  sulphuric,  and 


indigo  solution,  then  precipitating  an  equal  quantity  of 
the  same  solution  by  a  concentrated  solution  of  gelatin 
added  in  excess.  When  the  gelatin  is  filtered  off,  and  the 
solution  titrated  with  potassium  permanganate,  &c, 
(golden  yellow  being  the  indication  of  end)  the  difference 
between  the  two  results  should  certainly  indicate  the  tannic 
acid  alone. 

Having  ascertained  that  a  large  excess  of  gelatin  solu- 
tion did  not  affect  the  permanganate  titration,  it  remained 
to  provide  an  easy  method  of  filtration. 

Mr.  J.  B.  Cooke  in  the  Chemical  News,  vol.  xxvii., 
p.  261,  described  a  method  which  he  employed,  depending 
upon  the  production  of  a  partial  vacuum  in  a  small  flask. 
I  found  his  method  rather  difficult  of  application,  and 
devised  the  following  modification  :— 

a  is  beaker  containing  solution  to  be  filtered,  b  is  tube 
passing  through  caoutchouc  cork  at  one  end,  and  at  the 
other  connected  by  rubber  tubing  with  a  piece  of  glass 
tubing  filled  lightly  with  cotton-wool.  This  short  piece 
of  tube  should  be  of  rather  larger  bore  than  the  other  por- 
tion. The  flask  is  supported  on  a  ring  over  a  porcelain 
basin  full  of  water  at  boiling-point.   To  filter,  the  cork 


and  tube  are  removed  from  the  flask,  and  two  drops  of 
alcohol  are  rinsed  round  it.  The  flask  is  then  placed  in 
position  on  retort-ring,  with  fla«k-bulb  dipping  into  the 
boiling  water.  In  a  few  seconds  the  cork  should  be  fitted 
in  without  removing  flask,  and  the  beaker  should  be 
placed  under  the  end  of  the  cotton-wool  tube,  when,  on 
depressing  it  below  the  surface  of  the  solution  to  be 
filtered,  bubbles  of  air  will  be  seen  escaping.  Allow  this 
to  proceed  for  one  minute,  then  elevate  the  beaker  so  that 
the  cotton-wool  tube  may  touch  the  bottom,  remove  the 
light  and  the  water  bath,  and  the  filtration  will  commence. 
It  may  be  hastened  by  the  application  of  a  wet  cloth  to 
the  flask.  In  ptactice  most  tea  solutions  (if  they  have 
been  heated  with  the  gelatin  solution  to  boiling,  over 
naked  light)  give  a  clear  filtrate  at  once  ;  if,  however,  the 
filtrate  comes  through  opalescent,  the  remedy  is  to  boil 
it  in  the  flask  for  a  minute,  and  pass  it  through  the 
apparatus  again.  When  this  has  been  done  the  operation 
has  scarcely  occupied  twenty  minutes  altogether. 

Reagents  Required. 

Grms.pfr 
Litre. 

Strong  gelatin  solution  (with  I  grm.  alum),  say  rj 
Fresh  standard  solution  of  tannic  acid    ..    ..  2 
„  „  gallic  acid    . .    . .  2 

Solution  of  potassium  permanganate      ..    ..  158 

Dilute  sulphuric  acid    1  to  f  of  water. 

Solution  of  indigo  paste  in  water  about  30  grms.  per 
litre,  titrated  so  that  at  least  5  c.c.  of  permanganate  solu- 
tion will  be  required  to  produce  golden-yellow  tint,  in 
20  c.c.  of  indigo  solution  when  to  c.c.  of  the  dilute  sul- 
phuric acid  are  added,  the  whole  being  made  up  to  800 c.c. 

I  do  not  find  this  proofs  so  easily  applicable  in  all 
solutions  containing  tannic  acid,  but  have  found  it  expe- 
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ditioug  and  constant  in  results  in  tea,  oak-galls,  sumach, 
&c.  I  need  scarcely  add  that  a  little  alum  in  some  cages 
facilitates  the  precipitation  greatly.  To  estimate  the 
tannic  acid  in  tea  it  is  necessary  to  boil  it,  as  the  ex- 
haustion of  tea  by  even  large  quantities  of  boiling  water, 
though  it  dissolves  out  almost  all  the  gallic,  and  a  great 
proportion  of  the  tannic  acid,  leaves  behind  a  considerable 
quantity  of  tannic  acid,  which  may  be  extracted  by  boiling. 
I  believe  that  the  relative  quantities  of  tannic  and  gallic 
acids  in  tea  may,  as  well  as  their  absolute  quantities,  afford 
very  useful  information,  and  these  can  be  ascertained  with 
perfect  exactness  by  the  method  I  have  adopted. 

I  conclude  by  giving  details  of  a  few  of  the  experiments, 
which  Bhow  conclusively  that,  with  the  gelatin  or  anti- 
monial  process,  at  least  30  per  cent  of  the  so-called  pure 
tannic  acid  (used  for  standard)  is  not  precipitable  by 
gelatin  or  tartar  emetic,  and  is  therefore  possibly  not 
tannic  ;  or  else  that  more  than  30  per  cent  of  the  com- 
pound formed  is  soluble  in  the  quantity  of  liquid  used  in 
ordinary  analyses. 

Experiments. 

30  c.c.  indigo  solution,  10  c.c.  HtS04  made  up  to  800  c.c. 
6-3  c.c.  of  permanganate  solution  produce  golden- 
yellow. 

50  c.c.  tannic  solution  +20  c.c.  indigo  -f  ioHjS04,  made 
up  to  800  c.c.  62  2  (-6  3)  c.c.  permanganate  pro- 
duce golden-yellow. 

50  c.c.  gallic  solution  +  20  c.c.  indigo  -f  ioH2S04 
made  up  to  800  c.c.  898  (-6*3)  c.c.  permanganate 
produce  golden-yellow. 

50  c.c.  tannic  precipitated  by  excess  of  gelatin,  warmed, 
filtered,  and  -f  20  c.c.  indigo  solution  -f  ioIIjS04 
made  up  to  800  c.c.  34  0  ( -  6-3)  c.c.  permanganate 
produce  golden-yellow. 

Thus,  minus  the  quantity  due  to  the  indigo  solution,  we 
have— 

50  c.c.  gallic  acid  require  83-5  c.c.  permanganate. 

50  c.c.  tannic  acid  require  55-9  c.c.  permanganate. 

50  c.c.  tannic  acid,  after  precipitation  by  gelatin,  require 
277  c.c.  permanganate. 

Now  if  it  is  assumed  that  the  so-called  pure  tannic  acid 
is  really  pure,  and  contains  nothing  else,  then  exactly 
one-half  (50  per  cent)  of  the  tannic  acid  solution  forms 
with  gelatin  a  soluble  compound,  and,  refusing  precipita- 
tion, is  then  oxidised  by  the  potassium  permanganate. 

Then  50  c.c.  of  the  tannic  solution  contain  exactly 
o*i  grm.  of  tannic,  and  by  this  process  its  equivalent  is 
28  2  c.c.  of  permanganate. 

If,  however,  as  appears  not  at  all  improbable  judging 
by  the  results  of  many  experiments  (the  few  I  give  being 
only  fair  examples)  the  unprecipitable  matter  is  not 
tannic  but  gallic  acid,  then  the  standard  solution  of  tannic 
acid  would  stand  as  follows :— 2  0  grms.  per  litre  would, 
in  75  c.c.  of  it,  contain  o-i  grm.  pure  tannic,  and  would 
by  the  before-detailed  process  be  represented  by  42  3  c.c. 
permanganate  of  potassium. 

I  hope  to  succeed  in  separating  the  really  precipitable 
portion  from  the  soluble ;  it  will  then  not  be  difficult  to 
try  whether  the  reaction  is  simply  due  to  the  solubility  of 
tannate  of  gelatin  in  excess  of  gelatin.  In  any  case  the 
discovery  that  the  quantities  soluble  and  insoluble  are 
constant  is  interesting,  and  will,  I  hope,  cause  other 
enquirers  to  take  the  matter  up. 
January  27, 1874. 


introduce  four  more  equivalents  of  carbon  into  the  com- 
position of  phenol-cyanine. 

(1)  .  Phenol-cyanine  was  melted  at  a  very  moderate 
temperature  with  acetate  of  soda,  and  the  product  dissolved 
in  concentrated  sulphuric  acid.  On  adding  an  excess  of 
water,  a  sulpho-aeid  of  a  dark  purple  colour  is  pre- 
cipitated. 

(2)  .  A  similar  experiment  was  made  with  phenol-cyanine 
and  nitro  naphthaline,  equal  equivalents  of  each,  for— 

2 

The  same  dark  purple  sulpho-acid  was  likewise  precipi- 
tated by  water. 

(3)  .  These  sulpho-acids,  mixed  and  saturated  by  am- 
monia or  carbonate  of  ammonia,  gave  a  small  quantity  of 
purple  black  product,  insoluble  in  water  and  alcohol,  but 
soluble  in  concentrated  sulphuric  acid,  producing  a  dark 
emerald  green  solution.  This  product  is  very  similar,  if 
riot  identical,  to  the  black  indigo  produced  when  the 
leaves  are  badly  fermented. 


ON    PHENOL  AS  A   PROBABLE   SOURCE  OP 
INDIGO. 
By  Dr.  T.  L.  PH1PSON,  F  C  S.,  &c. 

In  my  note  "  On  Phenol-Cyanine  "  (described  in  Chemical 
News,  vol.  xxvii.,  p.  299)  I  held  out|the  probability  that 
indigo  might  some  day  b_>  made  from  it;  but  phenol- 
cyanine,  according  to  my  analysistof  this  new  substance, 
only  obtained  hitherto  in  very  small  quantity,  contains 
Cm,  whilst  indigo  has  C,6.    I  have  since  endeavoured  to 


THE  ESTIMATION  OF  SILICON,  GRAPHITE, 
MANGANESE,  ALUMINIUM,  AND  CALCIUM  IN 
PIG-IRONS,  &c. 

Oy  CHARLES  II.  P1RSSE, 
Public  Analyst  for  the  Strand  DiitriO. 
(Continued  from  p.  57.) 

B.  Manganese. 

The  filtrate  from  the  silica  and  graphite  is,  after  dilution 
with  distilled  water,  heated  to  boiling,  and  a  little  powdered 
KCIO3  thrown  in  to  ensure  the  existence  of  all  the  iron  as 
per-salt.  To  ensure  thiscondition  it  is  advisable  to  test  the 
liquid,  by  placing  one  drop  of  it  upon  a  white  porcelain 
surface,  and  adding  thereto  one  drop  of  very  dilute  solu- 
tion of  K3FeCy6  (strength  about  0*5  gim.  in  300  c.c.  of 
HjO).  To  the  boiling  liquid  add  then,  by  means  of  a 
pipette,  a  saturated  solution  of  NaaC03  (taking  care  to 
keep  the  beaker  covered,  to  prevent  loss  from  spirting) 
until  it  is  nearly  neutralised,  which  will  be  indicated  by 
a  few  flakes  of  the  precipitate  remaining  undissolved,  and 
being  careful  to  keep  the  liquid  boiling  the  whole  time. 
Pour  in,  then,  35  to  40  c.c.  of  a  saturated  solution  of 
sodium  acetate,'  and  keep  the  whole  well  stirred  until 
tranquil  boiling  sets  in,  and  then  let  the  borting  proceed 
for  a  quarter  of  an  hour.  Heat,  in  the  meantime,  a  large 
stoneware  fluted  funnel  (about  6"  diameter  at  the  top), 
and  place  upon  it  an  appropriately-sized  filter-paper,  and 
then  pour  in  the  contents  of  the  beaker;  cover  the  funnel 
at  once  with  thick  folds  of  blotting-paper,  or  a  wooden 
disc  made  for  the  purpose,  in  order  to  prevent  the  lowering 
of  the  temperature.  When  the  filtration  is  complete, 
wash  the  precipitate  by  pouring  upon  it  about  too  c.c.  of 
boiling  distilled  water  to  which  a  few  drops  of  the  solu- 
tion of  sodium  acetate  have  been  added,  previously 
replacing  the  beaker  containing  the  filtrate  by  an  empty 
clean  one,  in  case  the  washing-water  should  carry  with  it 
any  of  the  precipitate,  thereby  necessitating  another 
filtration.  When  the  whole  of  that  quantity  has  filtered 
again,  wash  with  100  c.c.  of  water  with  all  the  same  pre- 
cautions. 

A  yellowish  or  reddish  tint  of  the  filtrate  indicates  the 
presence  of  .1  trace  of  iron,  and  if  that  exists  the  whole 
must  be  boiled,  a  little  KCIO,  added,  and  about  to  c.c.  of 
the  sodium  acetate  solution  poured  in,  the  boiling  con- 
tinued for  fifteen  minutes,  and  the  filtration  effected  as 
before.  But  this  will  never  occur  if  the  acid  ferric  (solu- 
tion has  been  carefully  neutralised  (whilst  boiling)  with 
Na2C03. 

The  filtrate,  mixed  with  the  washings  (should  measure 

•  Ammonium  acetate  may  be  used  if  sodium  aceta'e  cannot  b« 
obtained  free  from  calcium  acetate. 
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not  more  than  about  450  to  500  c.c),  is  rendered  faintly 
alkaline  by  the  careful  addition  of  NH4HO,  and  heated  or 
cooled,  as  the  caie  may  require,  to  about  120°  F.,and  two 
or  three  drops  of  bromine  then  poured  in.  After  the  Br 
has  disappeared  about  3  to  5  c.c.  of  NH4HO  are  added, 
and  theu,  the  beaker  being  covered,  is  allowed  to  stand 
for  eighteen  hours,  the  temperature  being  kept,  if  pos- 
sible, at  about  100°  to  120°  F.  throughout  that  period. 
The  precipitate  consists  of  manganic  hydrate.  Before 
filtering,  boil  the  liquid;  the  particles  of  the  precipitate 
are  thereby  caused  to  cohere  and  sink,  and,  moreover,  the 
liquid  whilst  hot  passes  much  more  rapidly  through  the 
filter-paper.  Wash  the  precipitate  by  decantation,  and 
finally  on  the  filter,  after  which  it  must  be  dried,  ignited, 
and  weighed.  Ignition  must  be  repeated  until  the  weight 
remains  constant.  The  precipitate  is  then  Mn304.  Mul- 
tiply the  weight  of  it  by  72-107,  and  divide  the  product  by 
the  weight  of  the  iron  employed  (actually  the  same  as 
that  for  silicon  and  graphite),  and  the  product  will  repre- 
gent  the  percentage  of  manganese  present  in  the  sample 
under  examination. 

C.  Calcium. 

Evaporate  on  a  water-bath,  in  a  platinum  dish,  the 
filtrate  from  the  manganic  hydrate  until  it  can  little  more 
than  retain  all  the  salts  that  are  in  solution  ;  transfer  it 
then  to  a  beaker,  make  it  strongly  alkaline  by  the  addition 
of  NH.HO,  and  add  some  solution  of  ammonium  oxalate. 
After  allowing  the  beaker  and  contents  to  stand  for  about 
twelve  hours,  the  liquid  is  decanted  from  the  small  white 
precipitate,  which  is  then  thrown  on  to  the  filter,  thoroughly 
washed,  dried,  ignited  till  constant,  and  the  final  weight 
taken.  The  precipitate  consists  then  of  lime,  CaO  ;  its 
weight  is  multiplied  by  71*428,  and  the  product,  divided 
by  the  weight  of  the  iron  employed,  gives  as  result  the 
percentage  of  calcium  present  in  thee  sample. 

The  results  of  many  analyses  of  pig-irons  made  by  me 
lead  me  to  believe  that  calcium  exists  as  such  in  nearly 
all  pig-irons,  the  rule  being,  with  pure  irons,  that  where 
the  greater  quantity  of  carbon  exists,  there  also  will  be  found 
the  greater  quantity  of  calcium.  To  the  subject  of  the 
quantity  of  calcium  found  in  various  brands  of  pig-irons, 
I  propose  to  return  at  a  future  period. 

(To  be  continued.) 


PROCEEDINGS  OF  SOCIETIES. 


MANCHESTER  LITERARY  AND  PHILOSOPHICAL 
SOCIETY. 

Ordinary  Meeting,  January  27th,  1874. 

R.  Angus  Smith,  Ph.D.,  F.R.S.,  &c,  Vice-President, 
in  the  Chair. 

Mr.  John. Watts,  Ph.D.,  was  elected  an  Ordinary  Member 
of  the  Society. 

"  On  a  Source  of  Error  in  Mercurial  Thermometers,"  by 
Thomas  M.  Moroan,  Student  in  the  Laboratory  of  Owens 
College. 

*  While  engaged  in  distillation,  a  fact  has  come  under  my 
observation  which,  although  it  has  been  noticed  before, 
does  not  appear  to  be  very  generally  known,  and  has  not, 
so  far  as  I  have  seen,  been  recorded. 

The  thermometer,  which  was  placed  in  a  Wurtz  tube  so 
that  the  column  of  mercury  was  entirely  surrounded  by 
the  vapour  of  the  distilling  liquid,  was  found  after  some 
days  to  indicate  3°  too  little — a  discrepancy  caused  by 
volatilisation  from  the  surface  of  the  column  of  mercury 
and  condensation  on  the  upper  part  of  the  tube.  By 
causing  the  mercury  to  flow  to  the  end  of  the  tube  and 
back,  the  condensed  portion  was  gathered  up,  and  the 
correct  temperature  indicated.  It  has  since  been  observed 
that  after  each  day  of  distillation,  with  liquids  boiling 
between  6o°  and  100*  C,  a  quantity  of  mercury  equal  to 


ia  or  i'5°  volatilises,  and  that  this  quantity  is  scarcely 
perceptible  when  condensed  on  the  surface  of  the  bore. 
The  thermometer  in  use  was  about  the  ordinary  size,  with 
a  scale  of  360°. 

I  am  informed  that  Geissler  sometimes  encloses  a  little 
hydrogen  in  his  thermometers,  in  order  that  volatilisation 
may  not  go  on  fo  rapidly. 


CORRESPONDENCE. 


ALUM  IN  BREAD. 

To  the  Editor  of  the  Chemical  News. 
Sir, — In  reply  to  Mr.  Jones,  whose  letter  appeared  in  the 
last  number  of  the  Chemical  News,  I  beg  to  say  that  the 
circumstance  of  the  presence  of  chloride  of  sodium  in 
bread  had  not  escaped  my  attention,  and  that  the  pos- 
sibility of  getting  chloride  of  aluminium  had  been  made 
the  subject  of  investigation.  It  occurred  to  me  that 
phosphate  of  alumina  and  chloride  of  sodium  might 
possibly  react  at  a  red  heat,  and  yield  volatile  chloride  of 
aluminium  and  phosphate  of  soda ;  but  on  making  the 
experiment  I  failed  to  notice  anything  of  the  kind. 

Should  any  one  still  fear  that  such  a'reaction  might 
cause  him  to  overlook  alum  in  bread,  -there  is  a  very 
obvious  remedy,  viz.,  the  putting  of  a  little  carbonate  of 
soda  into  the  bread  before  submitting  it  to  incineration. 

I  must  confess  some  degree  of  distrust  in  Mr.  Jones's 
observation  that  common  salt,  alumina,  and  sulphuric 
acid  yield  the  volatile  chloride  of  aluminium ;  this  is, 
however,  matter  of  experiment,  and  could  be  easily 
settled.  Be  it  as  it  may,  I  have  run  no  risk  of  that  kind 
in  the  recent  cases.  In  the  cases  which  have  given  rise 
to  so  much  controversy  in  the  newspapers,  I  put  1  c.c. 
of  sulphuric  acid  into  the  platinum  dish,  diluted  with  a 
considerable  quantity  of  distilled  water,  and  then  boiled 
down  until  fumes  of  hydrochloric  acid  began  to  come  off; 
I  then  diluted  again  and  boiled,  and  certainly  ran  no  risk, 
either  of  loss  by  volatilisation  or  by  failure  to  dissolve. 
I  did  not  employ  oxygen  gas,  knowing  that  exception 
might  be  taken  to  the  result  if  I  had  done  so. — I  am,  &c. 

J.  Alfrbd  Wanklyn. 

March  j,  i»74- 

ANALYSIS  OF   NATIVE  PHOSPHATES  OF 
ALUMINA  AND  IRON. 

To  the  Editor  of  the  Chemical  News. 
Sir.— A  lengthened  and  extensive  experience  in  the 
analysis  of  phosphate  of  alumina  and  iron  has  convinced 
me  that  the  following  precautions  are  absolutely  necessary 
to  insure  accurate  and  reliable  results : — 

(1)  .  Determination  vf  the  Water,  Mechanical  and  Com- 
bined.— The  raw  phosphates  are  remarkable  for  the  facility 
with  which  they  lose  water.  Even  at  temperatures  much 
below  212'  F.,  prolonged  exposure  removes  a  large  pro- 
portion of  their  combined  water.  There  is  invariably  a 
loss  of  moisture  during  the  grinding  operation  (however 
expeditiously  conducted),  amounting  sometimes,  in  fad, 
to  as  much  as  1  or  2  per  cent.  To  ensure  concordant 
results,  therefore,  by  different  chemists,  it  is  imperative 
that  the  total  water  (  —  loss  by  ignition)  be  determined  by 
igniting  the  whole,  or  a  large  portion,  of  the  sample, 
previously  crushed  as  rapidly  as  possible  to  the  size  of 
peas,  but  not  on  any  account  ground. 

(2)  .  Determination  of  the  Phosphoric  Acid  in  the  Calcined 
Mineral,  after  it  has  been  Ground  and  Mixed.~ll  is  well 
known  that  the  molybdic  method  is  the  only  one  suitable 
for  the  determination  of  phosphoric  acid,  where  much  iron 
and  alumina  are  present,  and  it  is  therefore  necessary  to 
adopt  it  in  the  case  of  these  minerals.  It  is,  I  suppose, 
scarcely  requisite  to  add  that  soluble  silica  should  be 
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separated  before  precipitation,  or  it  will  go  down  with  the  I  dynanonieter  that  there  is— (i)  A  considerable  resistance 
phosphoric  acid. 

Tnc  necessity  for  making  these  suggestions  lias  arisen 
from  the  g.eat  trouble  nnd  annoyance  I  have  experienced 
from  differences  in  the  results  obtained  by  different 
chemists  of  high  standing  from  identical,  thorough!) 
mixed,  and  representative  samples. — I  am,  &c, 

D.  E.  F. 


ESTIMATION  OF 


CARBON  AND 
PIG  IRONS. 


SILICON  IN 


To  the  Edttor  of  the  Chemical  News. 
Sir, — I  am  indebted  to  Mr.  Allen  for  the  suggestion  con- 
tained in  the  latter  part  of  his  letter  which  appeared  in 
C.  N.,  vol.  xxix.,  p. 9:,  that  the  BaS04  would  be  more  rapidly 
precipitated  by  the  partial  neutralisation  of  the  filtrate,  &c, 
but  the  results  of  a  very  great  number  of  estimations  of 
sulphur— 1  admit  chiefly  in  irons  containing  but  little 
sulphur — by  various  processes  has  led  me  to  the  belief 
that  the  error  or  difference  is  not  a  fraction  of  what 
Mr.  Allen  asserts  it  to  be. 

Mr.  Allen's  presumptions  lead  him  quite  astray  when 
they  lead  him  to  suppose  that  my  experience  \i  confined 
to  the  analysis  of  irons  containing  but  little  graphite  ;  my 
experience  resulting  chiefly  from  the  analysts  of  irons 
which  are  among  the  richest  in  graphite  of  any  to  be 
found  in  this  kingdom  ;  and  I  repeat,  that  with  a  properly 
heated  muffle  the  graphite  can  be  entirely  burned  off  in 
"  two  or  three  minutes."  I  admit  that  the  trouble  of 
taring  a  dried  filter  makes  the  process  an  objectionable 
one,  but  not  more  so  than  diluting  11  solution  of  caustic 
potash  so  that  it  will  easily  filter,  and  then  evaporating 
that  filtrate,  &c,  as  recommended  by  Mr.  Allen.  I  think 
that  that  is  a  detail  which  may  well  be  left  to  the  choice 
of  the  operator.— I  am,  &c, 

Chari.es  H.  Piesse. 

PS. — I  am  greatly  pleased  with  the  process  given  by 
Mr. John  Parry  in  CN.,vol.  xxix.,  p.  86,  and  I  believe  that  it  is 
destined  to  supersede  the  other  processes  generally  in  use 
for  the  estimation  of  manganese  in  spiegels. 

303,  Strand.  February  23.  1S74. 
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a',  the  beginging.  from  inertia  of  the  air  column  ;  (2)  a 
weaker  pressure  maintained  throughout  the  movement  ; 
(3)  a  tendency  to  impulsion  of  the  disc  when  it  has 
stepped,  from  the  acquired  velocity  of  the  air  column. 
Thus  the  resistance  of  the  air  to  movements  of  bodies 
consists  of  a  regular  rcgimf,  preceded  and  followed  by 
two  variable  states.  The  former  is  that  which  various 
experimenters  have  sought  to  measure.  The  resistance  of 
the  air  attaining  its  maximum  during  the  initial  variable 
state,  it  is  clear  that  the  wing  of  a  bird  would  find  in  the 
air  a  more  solid  fulcrum  if,  throughout  its  descent,  it  were 
placed  in  these  initial  conditions.  Now,  through  trans- 
lation, the  wing  at  each  instant  of  its  descent  comes  to 
acl.  on  a  new  column  of  air,  which  it  tends  to  depress. 
But,  from  the  short  duration  of  the  pressure,  each  of  these 
columns  has  not  time  to  acquire  the  velocity  of  the  wing  ; 
it  is  thus  compressed,  and  presents  the  maximum  resist- 
ance of  the  initial  variable  state.  To  test  this  theory  M. 
Marey  gave  his  artificial  birds  a  horizontal  movement  of 
translation  :  attaching  one,  e.g.,  to  the  end  of  a  long  arm 
which  was  driven  round  while  the  wings  were  made  to 
beat  by  means  of  a  steam-driven  air-pump.  When  the 
arm  was  stationary,  the  wing  described  between  its  ex- 
treme positions  an  angle  of  about  6oL.  On  driving  the 
arm  10  metres  per  second  the  amplitude  was  reduced  to 
30"  and  even  20",  showing  the  effect  of  resistance  of  the 
air  on  the  velocity  of  the  strokes. 

On  Transformation  of  a  Vitroscope  into  a  Tono- 
meter.and  its  use  for  Determining  the  Absolute  Num- 
ber of  Vibrations. —  M.  Terquem.— The  author  uses 
graduated  tuning-forks  with  slides  and  a  small  lens 
(Lissajous).  By  moving  the  slides  the  rates  of  vibration 
can  be  varied  throughout  an  octave.  He  has  other  tuning- 
forks  with  lenses,  but  ungraduated.  One  of  the  former, 
or  standard  forks,  and  one  of  the  latter,  or  auxiliary  forks, 
are  fixed  at  right  angles  in  the  same  horizontal  plane, 
and  may  thus  make  horizontal  and  vertical  vibrations 
respectively.  Some  powdered  antimony  is  gummed  to  a 
branch  of  the  auxiliary  fork,  and  this,  illuminated  with  a 
lamp,  gives  bright  luminous  points.  The  forks  are  first 
brought  into  unison,  and  then  the  variations  of  the 
elliptical  curve  (got  from  co-existence  of  the  vibrations) 
when  the  slides  arc  moved  arc  noted,  along  with  the  num- 
ber of  beats  in  a  given  time.  By  a  few  further  steps  one 
is  enabled  to  ascertain  the  absolute  number  of  vibrations 
for  each  note. 

Acoustic  Pyrometer. — M.  Chautard. — The  author  im- 
ptoveson  Dr.  Mayer's  apparatus.  Suppose  a  tuning-fork 
before  a  resonator  connected  with  the  two  branches  of 
the  interference-apparatus  of  Quincke  (as  improved  by 
Koenig).  From  the  movable  branch  a  copper  tube  extends 
to  the  enclosure  whose  temperature  is  to  be  measured, 
and,  returning  on  itself,  communicates  with  a  manometric 
capsule  and  jet.  The  fixed  branch  tcminatcs  in  a  second 
capsule,  winch  is  connected  with  the  fame  furrier.  The 


Comf>tes  Rendu*  Jleldomadairesdes  Stances  dt  V Academic 
des  Sciences,  January  12,  1874. 
Distribution  of  Magnetism  in  Soft  Iron. — M.  Jamin. 
— The  experiments  were  made  with  an  iron  bar  having  , 

two  bobbins  at  its  extremities  traversed  by  a  current.  ,  Jct  «»  v«wed  in  a  rotating  mirror,  and  the  imaged  forms 
The  magnetic  results  obtained  on  sending  the  currents  in    vary  with  the  temperature  in  a  way  the  author  describes 


different  (relative)  directions  lead  to  a  modification,  M. 
Jamin  thinks,  of  the  theory  of  solenoids. 

Studies  on  Diffraction  ;  Geometric  Methods  for  the 
Discussion  of  Problems  of  Diffraction.— M.  Cornu. 

Physiology  of  Flight  of  Birds. — M.  Marey.  -The 
author  u^ed  various  artificial  birds  for  experiment. 
Comparing  their  wing-stroke  with  that  of  corresponding 
real  birds  he  perceived  that  the  former  must  be  three  or 
four  times  more  rapid  than  the  latter  in  order  to  raise 
the  weight.    Some  condition,  then,  increasing  the  resist- 


Study  qn  the  Storms  of  the  Year  i860. — M.  Fron. 
Third  Memoir  on  Chemical  Dynamics  ;  the  Inter- 
vention of  Water  in  Chemical  Combinations  ;  Elec- 
trodes of  Water  and  of  other  Liquids,  and  of  their 
Properties.-  M.  Becquerel. — The  author  concludes  from 
the  facts  detailed  in  this  memoir  that  the  method  of 
experimentation  employed  to  determine  the  electromotor 
force  produced  by  the  contact  of  two  solutions  by  the  em- 
ployment of  electrodes  of  water,  or  of  other  tiqtuJs,  serves 
to  compare  the  affinities  of  the  substances  in  solution, 
separating  the  electric  effect*  resulting  from  hydration 


ance  of  the  air  under  the  wing  must  he  wanting  in  liis 

arparatus.  This  is.  he  showed,  the  translation  of  the  from,  "'^  *P»nging  from  combinations  $0  that  there  .« 
bird.  Air  shows  inertia ;  that  is,  submitted  to  a  constant  \  n?  >[">Kcr  any  need  of  plunging  electrodes  of  gold  or 
repulsive  force  it  resists  strongly  at  first,  then  acquires 


velocity,  which  it  tends  to  retain  after  the  force  has  ceased 
to  act.    Move  a  light  disc  uniformly  in  a  direction  perpen 
dicular  to  its 


platinum  into  the  solutions,  which  sometimes  attack  the 
metal  and  introduce  a  source  of  error. 


Heat  Disengaged  in  the  Combinations  of  Oxygen 
plane.    It  may  be  shown  with  a  registering    and  Nitrogen. — M.  Berthelot.— A  lengthy  paper.  The 
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author  concludes  that  nitrous  and  nitric  acids— leaving 
out  of  view  the  water  which  they  contain — arc  produced 
with  absorption  of  heat. 

On  Chloral  and  its  Combination  with  Albumenoid 
Bodies.— M.  J.  Personne.— A  controversial  paper  on 
the  transformation  of  chloral  into  chloroform  in  the 
animal  economy. 

Test-Paper  for  Urea.— M.  Musculus. — Urine,  when  it 
has  arrived  in  full  alkaline  fermentation,  is  thrown  upon 
a  filter.  The  pores  of  the  paper  are  soon  filled  up  with 
globules  of  a  certain  ferment,  and  the  filtration  slackens. 
The  paper  is  then  washed  with  distilled  water  till  the 
alkaline  reaction  has  disappeared,  and  dried  at  a  tempera- 
ture of  35"  to  400  C.  In  this  state  the  paper  is  an  efficient 
test  for  urea,  which,  if  immerstd  even  in  a  very  dilute 
solution  for  ttn  or  fifteen  minutes,  it  converts  into  car- 
bonate of  ammonia.  The  test-paper  should  be  coloured 
yellow  with  turmeric.  It  is  then  dried  afresh,  and  pre- 
served in  a  stoppered  bottle.  If  a  slip  of  the  paper  is 
soaked  in  a  solution  of  urea  containing  only  i-io.oooth 
part  it  soon  becomes  covered  with  brown  spots.  If  it  is 
required  to  detect  urea  in  a  liquid  it  must  first  be  neutral- 
ised. If  alkaline  carbonates  arc  present  acid  enough 
must  be  added  to  decompose  the  bicarbonates  which  may 
be  formed.  These  salts  might  induce  an  error.  They  do 
not  immediately  colour  turmeric  paper  brown,  but  after 
the  lapse  of  a  little  time,  the  brown  tint  appears,  especially 
on  exposure  to  the  air.  Neutral  alkaline  salts  do  not 
interfere.  The  fermentation  proceeds  as  well  in  the 
presence  of  phenic  acid  as  in  its  absence.  The  quantita- 
tive determination  of  urea  may  be  also  performed  with 
this  paper.  The  solution  is  placed  in  a  flask  with  some 
paper  well  saturated,  and  a  little  tincture  of  turmeric. 
Dilute  sulphuric  acid  is  added  so  as  to  produce  the 
peculiar  red  (onion  peel  colour).  The  flask  is  stoppered 
and  exposed  to  a  temperature  of  253  to  30'  for  five  to  six 
hours.  The  ammonia  formed  is  then  determined  volu- 
metricalh,  the  standard  acid  being  added  until  the  red 
colour  of  the  turmeric  is  reproduced.  The  best  test-paper 
is  obtained  by  filtering  the  white  deposit  from  urine.  The 
detection  and  determination  of  small  quantities  of  urea  in 
well  waters  supposed  to  be  polluted  by  the  drainage  of 
cesspools  may  easily  be  performed  with  this  paper.  If  no 
reaction  is  obtained  the  water  may  be  concentrated. 

Bulletin  de  In  Societe  Chimique  de  Paris,  tome  xxi.,No.  I, 
January  5,  1K74. 

At  the  meeting  of  the  Society,  December  5,  1S73,  M. 
I-riedel  made  some  observations  on  M.  Claus's  recent 
paper  on  the  nature  of  Kiboul's  dichlorhydridic  glycide. 

M.  Schutzenbcrger  gave  a  preliminary  notice  on  the 
respiratory  phenomena  of  beer-yeast,  and  described  the 
results  he  had  obtained  on  bringing  Elodca  Canadensis  in 
contact  with  a  solution  of  cane-sugar.  The  saccharose  is 
first  inverted.  A  brisk  butyric  fermentation  is  then  set  up, 
hydrogen  being  disengaged,  and  the  liquid  becomes  acid. 
If,  after  some  time,  the  liquid  is  removed  from  the  Etodca 
the  butyric  fermentation  stops,  and  is  soon  replaced  by  an 
aaive  alcoholic  fermentation.  At  the  same  time  an 
abundance  of  yeast  globules  appear,  of  which  only  slight 
traces  were  previously  observed. 

Phosphate  of  Cerium  containing  Fluorine.— M.  F- 
Ktdominski. — The  mineral  in  question  is  found  in  quantity 
at  Kararfvet,  near  Fahlun  in  Sweden,  and  is  considered  in 
that  country  to  be  monazitc.  1 1  contains  phosphoric  acid  and 
oxides  of  cerium,  lanthanum.and  didymium ;  but  it  con  tains, 
also,  notable  amounts  of  fluorine  and  iron  oxide,  which  is 
not  the  case  with  the  monazites  analysed  by  Kcrsten, 
Herrmann,  and  Damour.  The  mineral  is  found  in  large 
crystals  of  a  chocolate-brown  colour,  and  of  the  specific 
gravity  4-93.  It  is  very  imperfectly  attacked  by  hydro- 
chloric acid,  but  is  completely  unlocked  by  sulphuric  acid 
and  bisulphate  of  potassa. 

On  Tereben.— J.  Kibau.  -A  claim  of  priority  as  against  | 
Orlowtki.  1 


I     Transformation  of  the  Essence  of  Terebenthin  and 
]  of  Tereben  into  Cymen.— M.  J.  Kibau. — The  author 
'  finds  that  terebenthin  in  the  conditions  necessary  lor  its 
I  transformation  into  tereben  is  partially  converted  into 
1  cymen  with  disengagement  of  sulphurous  acid,  and  that 
tereben  treated  with  sulphuric  acid,  either  hot  or  cold,  is 
transformed  into  cymen  with  disengagement  of  sulphurous 
acid. 

New  Coloured  Reactions  of  Phenate  of  Ammonia, 
in  Connection  with  Erytbrophenic  Acid.— S.  Cotton. 
—Whilst  endeavouring  (December,  1872)  to  transform 
phenic  acid  into  aniline  by  means  of  ammoniacal  salts, 
the  author  repeatedly  observed  a  fine  blue  colouration. 
Suspecting  oxidation,  he  was  led  to  try  the  action  of 
chlorine  and  of  the  hypochlorites  upon  a  mixture  of  phenic 
acid  and  ammonia,  and  observed  the  following  pheno- 
mena:— Action  of  Alkaline  Hypochlorites. — (1)  A  mixture 
of  phenic  acid  and  ammonia  takes  a  fine  blue  colouration 
in  presence  of  alkaline  hypochlorites.    Air  favours  the 
development  of  the  colour.    (2)  Phenic  acid  alone  was 
treated  with  hypochlorite  of  lime,  heat  was  applied  to 
destroy  the  excess  of  hypochlorite,  and  ammonia  was 
added  to  the  mixture  after  it  had  cooled.  No  blue  coloura- 
tion.   (3)  Phenic  acid  was  treated  with  hypochlorite  of 
lime  in  the  cold  and  in  excess,  and  ammonia  added. 
Blue  colouration.     (4)  Dry  hypochlorite  was  sprinkled 
with  liquid  phenic  acid.     Heat  was  disengaged,  and  the 
acid  became  brown.    The  mixture  was  placed  in  a  saucer 
in  the  midst  of  a  shallow  layer  of  ammonia.    Fine  blue 
colouration.    The  alkaline  hypochlorites  behave  in  the 
same  manner.    The  hypobromitcs  give  the  same  reaction, 
but  much  more  distinctly  and  intensely.    Ammonia  may 
be  replaced  by  one  of  its  salts,  provided  always  that  the 
hypochlorite  or  hypobromite  contains  an  excess  of  base 
capable  of  liberating  the  ammonia.    When  the  hypo- 
chlorite acts  upon  a  mixture  of  the  two  bodies,  heat  may 
be  applied  without  injuring  the  development  of  the  colour. 
Action  of  Chlorine  Water. — (5)  Phenic  acid  was  treated 
with  chlorine  water  and  ammonia  added  in  excess.  No 
colour.    (6)  Phenic  acid  was  dissolved  in  ammonia  and 
chlorine  water  added  drop  by  drop.    Greenish  colouration 
passing  rapidly  into  blue.    The  blue  colour  is  reddened 
by  acids,  and  restored  to  its  former  shade  by  alkalies  and 
alkaline  carbonates.    Bromine  gives  this  react-on  (No.  6) 
with  more  intensity  and  without  any  precautions.  Iodine 
has  no  effect.    On  repeating  the  same  experiments  with 
the  compound  ammonias  a  splendid  blue  was  obtained  by 
treating  a  mixture  of  phenic  acid  and  aniline  with  hypo- 
chlorites.   The  author  had  unsuccessfully  attempted  to 
apply  this  product  in  dyeingwhen  in  August  M.  Jaeque- 
min  laid  before  the  Academic  des  Sciences  researches  on 
the  same  subject.     He  named   the  colouring  matter 
erythrophenic  acid.    (7)  A  mixture  of  phenic  acid  and 
aniline  was  treated  with  chlorine  water.    Reddish  coloura- 
tion, turned  to  a  blue  by  alkalies  and  alkaline  carbonates. 
(8)  Aniline,  treated  with  chlorine  water,  gives  the  well 
known  violet  colouration.    The  excess  of  aniline  was 
removed  by  filtration,  and  ammonia  in  excess  was  added 
to  overcome  the  chlorine.    The  liquid  turned  brown  ;  but 
on  the  addition  of  phenic  acid,  blue  colouration.  (9) 
Inversely,  phenic  acid  was  shaken  up  with  chlorine  water  ; 
after  saturation  with  ammonia  in  excess  aniline  was  added. 
No  colouration.    The  hypochlorites  yield  corresponding 
reactions,  and  if  they  contain  an  excess  of  base,  aniline 
may  be  replaced  by  its  salts.     Bromine  and  the  hypo- 
bromites  give  nothing.    No  similar  colourations  were 
obtained  by  means  of  chromic  acid.    The  colour  derived 
from  the  phenate  of  ammonia  has  a  close  analogy  with 
that  from  the  phenate  of  aniline.    The  action  of  chlorine 
and  the  hypochlorites  upon  these  two  compounds  may 
serve  as  a  distinctive  character  for  phenic  acid,  but  not  for 
aniline.    Bromine  and  the  hypobromitcs  are  very  sensitive 
reagents  for  distinguishing  phenate  of  ammonia  from 
phenate  of  aniline. 

New  Colouring  Matters. — F.  Croissant  and  L. 
Bretonniere.— The  authors  have  patented  a  process  for 
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converting  organic  bodies  into  true  colouring  matters. 
This  process  is  applicable  to  a  number  of  bodies,  many  of 
which  are  useless  and  worthless.    They  enumerate  saw- 
dust, humus  from  old  trees,  horn,  starch,  mosses,  cellulose, 
tannin,  aloes,  &c.    The  principle  employed  is  the  dehydro- 
genation  of  the  bodies  by  the  action  of  sulphur  at  an 
elevated  temperature,  which  the  authors  believe  replaces 
the  hydrogen.    The  process  is  very  simple.    If,  e.g.,  it  is 
required  to  convert  bran  into  colouring  matter,  it  is  placed 
in  a  small  sheet-iron  tank  fitted  with  a  lid.    Caustic  soJa 
and  flowers  of  sulphur  are  added  in  certain  proportions, 
and  the  whole  is  made  up  into  a  homogeneous  paste.  The 
vessel  is  then  placed  in  a  furnace  where  it  can  be  heated 
to  250"  to  300'.    Sulphuretted  hydrogen  is  given  off  in 
abundance.    When  the  mixture  is  dry,  we  find  in  the 
boiler,  after  cooling,  a  black  friable  matter,  perfectly 
soluble  in  water,  to  which  it  imparts  a  fine  sap-green. 
The  solution  has  a  strong  affinity  for  fibres,  which  it  dyes 
without  mordant.    One  and  the  same  body  gives  various 
tones  of  colour,  according  to  the  temperature  and  the  pro- 
portions of  the  mixture.    Certain  substances,  such  as  ex- 
tracts of  dyewoods,  aloes,  &c,  are  converted  at  boiling- 
point  ;  whilst  lignin,  bran,  &c,  require  a  higher  tem- 
perature.   The  following  examples  are  added  : — 

(1)  Aloes   3  kilos. 

Caustic  soda-lye  at  40°  B.  xolitrei. 

Water  10  „ 

Flowers  of  sulphur. ...     3  kilos. 

The  mixture  is  boiled  and  yields  a  lilac-grey, 
temperatures  a  deep  brown  is  produced. 

(2)  Humus   20  kilos. 

Normal  sulphide     . .    . .    40  litres. 

This  "  normal  sulphide  "  contains  70  litres  soda-lye  at 
40°  B.,  65  litres  of  water,  and  30  kilos,  of  sulphur.  To 
dye  cotton,  a  sufficient  quantity  of  the  product  is  dissolved 
in  water  at  6o°  C.and  the  goods  are  worked  in  this  in  the 
usual  manner.  They  are  then  passed  through  boiling 
bichromate  of  potash,  which  fixes  the  colour. 

Mode  of  Employing  Gum  in  Finishing  Woven 
Fabrics. — M.  Lafitle. — This  paper  is  unintelligible,  the 
kind  of  gum  used  not  being  mentioned. 

Permanganates  of  the  Alkaline  Earths.—  Tessie  du 
Motay  causes  caustic  baryta  to  read  upon  the  manganates 
of  potash  or  soda  dissolved  in  water.  Manganate  of 
batyta  is  precipitated,  and  is  afterwards  decomposed  with 
sulphuric  acid.  The  free  permanganic  acid  thus  obtained 
serves  for  forming  permanganates  of  lime  and  of  magnesia. 

Manufacture     of     Sulphuric     Acid.— Martin,  of 
Asnieres,  proposes  to  replace  pyrites  by  artificial  sulphide 
of  iron,  prepared  by  heating  the  following  mixture  :  — 
Sulphate  of  lime   :.   ..  1700 
Peroxide  of  iron    . .    . .  1000 
Charcoal   500 

Neues  Reperlorium  fur  Pharmacie,  Heft  it  and  12,1873. 

Most  Recent  Advances  in  Oalvanoplastic,  espe- 
cially as  Regards  Iron. — Volger. 

Collection  of  Resin  in  the  Black  Forest,  Baden.— 

Fliickiger. 


Bulletin  dt  la  Societt  <f Encouragement  pour  I'lnduitrit 
Nationatt,  No.  2,  February,  1874. 
New  Process  for  the  Manufacture  of  Beer  so  as  to 
Render  it  Unalterable. — M.  L.  Pasteur.— This  paper 
has  been  already  noticed  in  the  Chemical  NlWl. 
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Third  Edition,  Fifth  Impression,  brought  up  to  1870, 
in  crown  8vo.,  price  12s.  6d.  cloth, 

n^he  Essentials  of  Materia  Medica  and  Thera- 

peuiics.  By  Alfred  Barino  Garrod,  M.D..  F.R.S  ,  Fellow  of 
the  Royal  College  of  Physicians ;  Profesor  of  Materia  Medica  and 
Therapeutics  at  King's  College,  London ;  Physician  to  King's  College 
Hospital;  and  Examiner  in  Materia  Medica  in  the  University  of 
London. 
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MR.  WATTS'S  DICTIONARY  OF  CHEMISTRY. 
Complete  in  Five  Volumes,  8vo.,  price  £7  js.  cloth, 

A Dictionary  of  Chemistry,  and  the  Allied 
Branches  of  other  Sciences.    By  Henry  Watts,  F.R  S., 
assisted  by  eminent  Scientific  and  Practical  Chemists. 

Also,  in  One  thick  Volume,  8vo.,  price  31s.  6d.. 
FIRST  SUPPLEMENT  TO  WATTS'S  DICTIONARY  OK 
CHEMISTRY,  bringing  the  Record  of  Chemical  Discovery 
down  to  the  end  of  the  year  1869  j  including  also  several  Additions 
to,  and  Corrections  of,  former  results  which  have  appeared  in 
1870  and  1871. 

In  the  press,  in  One  thick  Volume,  8vo., 
SECOND  SUPPLEMENT  TO  WATTS'S  DICTIONARY  OF 
CHEMISTRY,  bringing  the  Record  of  Chemical  Discovery 
down  to  the  end  ol  1872,  including  also  the  more  important 
Additions  to  the  Science,  published  in  the  early  part  of  1873. 
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NOTES  AND  QUERIES. 


N  itrate  of  Amyl.- 1  am  anxious  to  make  a  small  quantity  of  nitrate 
ofamyl.    How  must  I  proceed  ?    I  have  some  fusel  oil.— R.  I.  T. 

Coal  Brasses.— (Reply  to  K.)— It  is  not  necessary  to  mix  coal 
trasses  with  the  pyrites  for  the  production  ol  vitriol.  The  sulphuric 
acid  is  very  brown  indeed.  The  ordinary  pyiites  burner  will  answer 
with  a  little  management. -R.  I.  T. 

Linseed  Oil. -(Reply  to  F.  P.  C.)  -  There  is  rvo  means  known  of 
perfectly  separating  cotton  seed  oil  from  linseed  oil.  I  shall  be  happy 
to  supply  you  with  some  pure  linseed  oil  if  you  send  me  your  address. 


PROFESSOR  ALLEN  MILLER'S  CHEMISTRY. 
Latest  Edition,  complete  in  3  volt.,  8vo.,  price  Cos., 

Elements    of    Chemistry,  Theoretical 
Practical.    By  William  Allen  Miller,  M.D.,  F.R.S.,  Ac  , 
late  Professor  of  Chemistry  in  King's  College,  London. 

May  be  had  separately:— 

Part  I  CHI  Mini  PHYSICS,  Jth  Edition,  revised,  with 
Additions,  by  H.  C.  Macleod,  F.C.S.,  with  274  Woodcuts,  tjs. 

Part  II.— INORGANIC  CHEMISTRY,  jth  Edition,  revised, 
with  Additions,  by  H.  C.  Macleod,  F.C.S.,  with  37b  Woodcuts.  21s. 

"  Mr.  Macleod  has  done  his  work  of  revision  well,  and  these  good  I  v 
volumes  retain  their  place  as  the  standard  text-book  for  all  classes  of 
students  of  chemistry."-/;"*;'"*  Xltchanu. 

Part  III.-ORGANIC  CHfc MISTRY,  4th  Edition,  24s. 
London  :  LONGMANS,  GREEN,  and  CO.,  Paternoster  Row. 
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NEW  EDITION  OF  CULLEYS  TELEGRAPHY. 

st  published,  in  I  vol.  8vo  ,  with  144  Woodcutsand  j  Plates 
of  Machinery  and  Apparatus,  price  ids.  cloth, 

Handbook  of  Practical  Telegraphy.  By 

R.  S.  Cllley,  Member  Inst.  C.E.,  Enginecr-inChief  of  Tele- 
graphs to  the  Post  Office.  (Adopted  by  the  Post  Office  and  by  the 
Department  of  Telegraphs  lor  India.)  A  New  Edition,  being  the 
Sixth,  thoroughly  revised  and  enlarged. 

London;  LONGMANS  GREEN  and  CO.,  Paternoster  How. 
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RESEARCHES 


ON  THE  ATOMIC  WEIGHT 
THALLIUM.' 


OF 


Br  WILLIAM  CROOKES,  F.R.S.,  Ac. 
(Continued  from  p.  ioj). 


The  data  for  ascertaining  the  weight  of  the  apparatus  and 
the  thallium  it  contains  have  now  been  obtained.  The 
next  operation  is  to  convert  the  thallium  into  nitrate.  For 
this  purpose,  the  tube  g  (Fig.  17)  must  be  opened  ;  and  to 
effect  this  without  any  risk  of  losing  particles  of  glass,  I 
gently  warm  the  extremity  in  a  spirit-lamp,  and  then  apply 
the  tip  of  a  blowpipe-flame  to  the  warm  glass  at  g.  The 
atmospheric  pressure  outside,  acting  against  the  vacuum 

FiO.  19. 
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converted  into  nitrate.  The  quantity  of  acid  which  is 
allowed  to  act  at  a  time  must  be  very  limited,  and  the 
temperature  should  not  be  higher  than  is  sufficient  to 
prevent  the  nitrate  of  thallium  formed  crystallising  on  the 
metal  and  interfering  too  much  with  the  action.  As  soon 
as  the  action  ceases,  a  little  nitric  acid  from  the  washing- 
bulbs  is  allowed  to  run  into  the  globe,  its  place  being 
supplied  with  fresh  acid.  When  cold,  the  crystallisation 
of  the  nitrate  of  thallium  entirely  prevents  the  reaction 
between  the  metal  and  acid,  but,  on  warming,  the  salt 
dissolves  and  the  action  proceeds.  The  vapours  of  nitric 
and  nitrous  oxide,  which  are  evolved  in  abundance,  are 
washed  by  passing  through  the  system  of  bulbs,  and  the 
reaction  must  be  only  just  sufficient  to  cause  them  to  pass 
through  slowly. 

In  course  of  time  the  whole  of  the  thallium  is  dissolved, 
and  the  most  tedious  part  of  the  process  then  commences 
—the  evaporation  of  the  excess  of  free  acid. 

For  this  purpose  an  apparatus  is  used  represented  in 
Fig.  19.  a  is  the  apparatus  connected  by  a  wide  tube,  b, 
and  a  narrower  glass  tube  with  a  bottle,  c.  This  is  in 
connection  with  a  Bunten's  water-pump,  d,  having  18  feet 
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Inside,  immediately  perforates  a  small  hole  through  the 
glass,  into  which  the  air  rushes. 

Some  nitric  acid,  purified  in  the  manner  described,  is 
now  removed  from  the  bulb  in  which  it  has  remained 
sealed  up,  and  a  little  is  introduced  into  the  bulbs  h  and 
the  globe  b ;  this  is  readily  effected  by  alternately  warming 
and  cooling  b,  the  perforation  g  dipping  under  the  acid. 
Sufficient  nitric  acid  must  be  introduced  to  three-quarters 
fill  the  two  lower  bulbs  and  also  to  moisten  the  thallium 
in  the  globe  b.  The  apparatus  is  then  placed  in  a  hori- 
zontal position,  and  the  quantity  of  acid  in  the  bulbs  is 
regulated  so  as  to  allow  air-bubbles  to  pass  in  either  direc- 
tion and  be  washed  without  spirting  acid  out. 

No  reaaion,  or  scarcely  any,  between  strong  nitric  acid 
and  thallium  takes  place  in  the  cold;  but  on  applying 
beat  the  metal  i&  attacked,  and  becomes  rapidly 
•  A  l'*f*l  ttAtl  before  tb«  Royal  Society" June  20, 187a. 


fall  of  water,  and  capable  of  producing  an  exhaustion 
equal  to  10  inches  of  mercury.   The  water  is  supplied  to 
this  pump  by  an  independent  pipe  and  tap  attached  to  a 
large  cistern,  so  that  it  can  be  allowed  to  work  con- 
tinuously day  and  night  without  interfering  with  the 
ordinary  water-supply  of  the  laboratory.   The  apparatus  a 
is  enclosed  in  a  glass  case,  and  stands  in  an  air-bath,  the 
temperature  of  which  can  be  kept  constant  by  means  of  a 
gas-regulator.   The  water  of  the  pump  being  set  in  motion, 
and  a  temperature  of  about  250°  F.  being  maintained  in 
the  air-bath,  evaporation  of  the  nitric  acid  commences,  the 
vapour  partly  condensing  in  the  bottle  c,  and  partly  being 
carried  away  through  the  pump.   As  the  evaporation  of 
the  acid  proceeds,  the  temperature  is  gradually  raised, 
until  ultimately  it  becomes  as  high  as  380°  F.,  which  must 
not  be  exceeded  in  this  stage  of  the  operation.    In  course 
of  time  (varying  from  a  few  days  to  as  many  week* 
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according  to  the  quantity  of  acid  to  be  drawn  off,  and  the 
size  of  the  perforation  through  which  it  is  to  pass)  the 
nitrate  of  thallium  is  left  in  the  form  of  dry  white  crystals. 

The  pump  is  then  stopped,  and  air  allowed  to  enter  the 
apparatus  by  opening  the  pinchcock,<\  connected  with  the 
chloride-of-calcium  tubes,/.  The  apparatus  being  cooled, 
water  is  added  to  the  nitrate  of  thallium  in  the  proportion 
of  bulk  for  bulk,  about  1  grain  of  oxalic  acid'  being  dissolved 
in  the  water.  Heat  is  then  applied,  and  the  solution 
boiled  until  all  the  nitrate  of  thallium  is  dissolved,  forming 
a  clear,  colourless  liquid,  which  deposits,  on  cooling, 
brilliantly-white  crystals  of  nitrate  of  thallium. t 

The  nitric  acid  having  been  previously  removed  from 
the  bottle  c  and  the  rest  of  the  tubes,  the  apparatus  is 
again  fitted  to  the  pump.  It  is  heated  in  the  air-bath,  and 
the  water  gradually  drawn  out  under  diminished  pressure, 
the  temperature  being  kept  a  little  below  the  point  of 
ebullition  of  the  liquid.  When  apparently  dry,  the  heat 
is  very  carefully  raised  to  394°  F.,  at  which  temperature 
the  crystals  of  nitrate  of  thallium  melt ;  a  little  froth  at 
fust  breaks  the  surface,  but  this  soon  disappears,  and  the 
liquid  becomes  as  clear  and  colourless  as  water.  If  sufficient 
oxalic  acid  has  been  added  to  decompose  the  pernitrate  of 
thallium,  no  deposit  whatever  is  visible  in  the  liquid  ;  but 
should  any  be  seen,  a  fraction  of  a  grain  of  oxalic  acid 
must  be  added  with  the  water  in  the  next  operation. 

As  soon  as  the  nitrate  is  in  the  form  of  a  clear  liquid, 
the  apparatus  is  allowed  to  cool, *  and  after  being  dis- 
connected from  the  pump  is  weighed  in  the  air-balance,  no 
particular  precautions  being  taken,  however,  and  the  air 
having  free  access  to  the  interior  of  the  apparatus. 

Water  is  again  added,  the  nitrate  of  thallium  is  dissolved 
and  allowed  to  crystallise  out,  and  the  operation  of  evapo- 
rating the  water  under  diminished  pressure  in  the  air-bath 
is  repeated  exactly  as  already  described. 

The  dry  nitrate  is  again  fused  at  394°  F.,  and,  after  the 
whole  apparatus  is  heated  to  about  420°  F.  for  a  few 
minutes,  it  is  allowed  to  cool,  and  is  again  weighed.  If 
there  has  been  loss  of  weight,  the  operation  must  be 
repeated  till  the  weights  arc  constant. 

When  this  is  the  case,  the  apparatus  must  be  dis- 
connected from  the  Bunsen  water-pump,  and  attached  by 
its  extremity  g,  Fig.  17,  to  the  Sprengel  mercury-pump. 
The  air  is  now  exhausted  as  perfectly  as  possible,  and, 
when  quite  vacuous,  the  tube  is  sealed  up  at  1  (Fig.  17)  by 
the  application  of  a  small  spirit-flame.  Care  must  be 
taken  in  doing  this  to  lose  no  particle  of  glass,  as  the  end 
of  the  tube  g  which  is  drawn  off,  having  been  included  in 
the  first  weighing,  must  be  carefully  preserved  and  weighed 
along  with  the  apparatus  in  all  the  subsequent  weighings. 

The  apparatus  is  now  of  the  form  shown  in  Fig.  18.  It 
contains  nothing  but  the  pure  nitrate  of  thallium  produced 
from  the  action  of  nitric  acid  on  the  thallium  at  first  intro- 
duced, and  is  entirely  free  from  air.  It  is  now,  with  the 
loose  piece  of  tube  g  belonging  to  it,  to  be  weighed  in  the 
vacuum-balance  at  two  different  atmospheric  pressures, 
with  all  the  precautions  already  adopted  in  the  previous 
weighings. 

When  the  data  for  ascertaining  the  weight  of  the  glass 
apparatus  and  the  nitrate  of  thallium  are  correctly  obtained, 
the  weight  of  the  glass  apparatus  by  itself  has  to  be  taken. 
For  this  purpose  a  hole  is  perforated  in  the  tube  *,  as  before 
",  by  means  of  a  blowpipe-flame,  and,  water  being 


*  If  the  aflion  of  nitric  acid  on  thallium  it  allowed  to  become  too 
violent,  or  if  the  nitrate  ot  thallium  is  long  heated  with  excess  of  nitric 
acid,  a  little  pernitrate  of  thallium  ii  formed,  which,  on  subsequent 
fusion  of  the  nitrate,  deposits  a  brown  powder  of  peroxide  of  thallium. 
The  oxalic  acid  is  therefore  added  to  decompose  the  pernitrate  of 
thallium.   The  execs*  of  oxalic  acid  disappears  with  the  last  traces  of 

free  nitric  acid  and  water.  

4  Nitrate  of  thallium  is  soluble  in  q'4  times  its  weight  of  water  at 
60  F.,  and  in  less  than  one-fourth  of  its  hulk  of  boiling  water.  The 
crystals  deposited  on  cooling  are  anhydrous. 

t  If  a  considerable  bulk  vi  fused  nitrate  of  thallium  is  allowed  to 
solidify  in  a  thin  bulb,  the  glass  is  almost  certain  to  crack,  owing  to 
unequal  contraction.  Many  of  my  operations  were  spoilt  by  thiscause. 
By  keeping  the  apparatus  in  motion  during  solidification,  so  as  to 
allow  the  nitrate  to  line  the  greater  part  of  the  inner  surface  of  the 
r  is  avoided. 


introduced,  the  nitrate  of  thallium  is  dissolved  out,  and  by 
repeated  washings  ultimately  removed.  The  completion 
of  the  operation  is  ascertained  by  evaporating  some  of  the 
washing  water  almost  to  dryness,  and  testing  by  means  of 
the  spectroscope.  The  apparatus  is  then  dried,  connected 
with  the  Sprengel  pump,  and  after  complete  exhaustion 
it  is  sealed  up  at  h,  the  same  precautions  being  taken  to 
preserve  the  piece  of  tube  now  removed  as  were  adopted 
in  the  previous  sealing  up. 

The  empty  apparatus  is  now  to  be  weighed  at  different 
atmospheric  pressures  in  the  vacuum-balance  with  all 
necessary  precautions,  the  two  loose  pieces  of  glass  tube  g 
and  ih  being  now  included,  and,  from  the  data  thus 
obtained,  its  true  weight  is  calculated.  There  have  thus 
been  obtained : — 

a.  The  weight  of  the  glass-fthallium. 

/{.  The  weight  of  the  glass+nitrate  of  thallium. 

-. ,  The  weight  of  the  glass  alone. 

From  these  data,  the  atomic  weight  of  thallium  can  be 
calculated  by  the  formulas  given  in  the  next  section. 
(To  be  continued.) 


NOTE  ON   PHOSPHORUS  SULPHOBROMIDE. 

By  K.  W.  EMERSON  MACIVOR. 

This  compound,  the  sulphur  analogue  of  phosphoryl 
tribromide,  was  first  prepared  by  Baudrimont,  who 
obtained  it  by  transmitting  a  current  of  dry  hydrogen 
monosulphide  through  phosphorus  pentabromide,  when 
the  following  reaction  takes  place  : — 

pvBr5  +  H2S=PvBr3S+2HBr. 

The  product  of  this  reaction,  however,  is  always  mixed 
with  more  or  less  undecomposed  pentabromide,  which 
may  be  removed  by  washing  the  impure  substance  with 
water  heated  to  a  temperature  of  about  40°  C.  By  this 
process  of  washing,  the  pentabromide  is  decomposed  into 
phosphoric  and  hydrobromic  acids,  together  with  a  small 
quantity  of  the  sulphobromide.  The  purified  substance 
is  next  pressed  between  the  folds  of  bibulous  paper,  and 
finally  placed  in  an  exsiccator  over  strong  sulphuric 
acid,  and  allowed  to  remain  there  until  the  last  traces  of 
adhering  water  have  been  removed. 

Phosphorus  sulphobromide  is  at  ordinary  temperatures 
a  yellowish,  crystatline,  solid  substance,  possessed  of  an 
aromatic,  but  very  pungent  odour,  and  fusing  at  36*4"  C. 
When  it  has  been  melted  and  allowed  to  cool  in  a  still 
place,  it  frequently  remains  in  the  liquid  condition  for 
weeks ;  but  if  the  vessel  containing  it  be  shaken,  or  a 
granular  body  be  dropped  into  the  liquid,  crystallisation 
immediately  sets  in,  and  in  a  short  time  the  whole  mass 
is  solid.  It  is  soluble  in  carbon  disulphide,  and  its  solu- 
tion in  this  menstruum,  if  allowed  to  evaporate,  deposits 
the  compound  crystallised  in  octahedra,  which  have  a 
sp.  gr.  of  2  87.  It  is  also  dissolved  by  ether.  It  is 
slowly,  but  completely,  decomposed  by  water,  the 
products  of  the  action  being  hydrogen  monosulphide, 
sulphur,  hydrobromic,  phosphorous  and  phosphoric  acids. 
Glasgow,  February  13, 1874. 


VALVE  FOR  GASES  AND  CORROSIVE  FLUIDS. 
By  ROLAND  H.  RIDOUT. 

Requiring  some  time  ago  to  force  fluids  into  vessels 
under  pressure,  I  found  that  usually  a  small  quantity  was 
driven  back.  The  following  valve  suggested  itself: — A 
piece  of  glass  tube,  about  3"  long  and  j-i6ths  of  an  inch 
internal  diameter,  has  a  bulb  blown  in  the  middle,  the 
ends  being  cut  off  square,  and  the  edges  rounded  by 
holding  in  the  blowpipe  flame. 

A  piece  of  india-rubber  tube  3"  long,  and  of  such  thick- 
ness that  it  will  just  pass  into  the  bulb-tube.  One  end  of 
this  is  tied,  either  with  string  or  a  fine  pli^M^.w^.^^^ 
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ahort  distance  below  the  ligature  a  transverse  slit  is  made  I 
with  sharp  scissors,  so  that  the  end  is  nearly  cut  off.  The 
uncut  part  serves  as  a  hinge.  Any  pressure  along  the 
tube  will  raise  the  end  upon  the  hinge  formed  ;  but  when 
the  pressure  ceases  ibe  slit  will  be  closed,  and  any  further 
back  pressure  will  only  tend  to  make  the  junction  more 
complete.  The  cut  edges  must  be  slightly  greased,  to 
prevent  their  cohesion.  This  tube  is  then  stretched  on  a 
piece  of  glass  tube,  so  that  it  will  with  difficulty  enter  the 
bulb-tube.  The  valve-slit  should  extend  to  about  i-ioth 
of  an  inch  beyond  the  glass  tube,  and  then  the  whole, 
being  greased,  is  forced  into  the  bulb-tube,  till  the  valve 
occupies  the  interior  of  the  bulb  and  has  plenty  of  room 
to  work.  A  small  pellet  of  cork  or  india-rubber  is  placed 
in  the  part  beyond  the  slit,  otherwise  the  pressure  would 
cause  it  to  collapse,  and  so  be  rendered  useless.  I  have 
had  no  opportunity  of  testing  this  valve  with  pressures 
greater  than  30  lbs.  per  square  inch,  but  up  to  this  point 
it  is  perfectly  air-tight.  The  time  one  takes  to  make  is 
about  twenty  minutes. 
Monmouth,  Feb.  18, 1874. 


PROCEEDINGS  OF  SOCIETIES. 

CHEMICAL  SOCIETY. 
Thursday,  March  1874. 

Professor  G.  C.  Foster,  F.R.S.,  in  the  Chair. 

The  names  of  the  visitors  having  been  announced,  and  the 
minutes  of  the  previous  meeting  read  and  confirmed, 
Messrs.  W.  H.  Pike,  J.  G.  Lyon,  and  Magnus  Ohren  were 
formally  admitted  Fellows  of  the  Society.  The  names 
read  for  the  first  time  were  those  of  Messrs.  J.  A.  Fleming, 
Henry  Critchett  Bartlett,  A.  J.  Greenaway,  Mackay 
Heriot,  William  Cunningham,  George  Henry  Beckett,  and 
George  Smith.  For  the  third  time — Messrs.  George 
Chaloner,  Thomas  Charles,  M.D.,  Henry  Leicester 
Greville,  A.  S.  Napier,  B.Sc,  Saranoski  M.  Nishigaiva, 
John  Linford,  James  T.  Armstrong,  Harry  Edgecumbe 
Thomas,  and  F.  V.  L.  Cruse,  who  were  balloted  for,  and 
duly  elected. 

The  Chairman  then  announced  the  proposed  changes 
in  the  Officers  and  Council  of  the  Society.  The  Vice- 
Presidents  retiring  are  Dr.  Debus  and  Dr.  Stenhouse,  in 
place  of  whom  it  is  proposed  to  eled  Dr.  Gladstone  and 
Dr.  Longs  tafT.  The  other  Members  of  Council  are  Messrs. 
J.  Attficld,  J.  Dewar,  R.  Warington,  and  C.  K.A.Wright, 
in  place  of  Messrs.  A.  Crum- Brown,  E.  Divers,  B.  F. 
Duppa,  and  H.  McLeod. 

The  first  paper,  "On  the  Spontaneous  Combustibility  of 
Charcoal,"  by  Mr.  A.  F.  Hargkcaves,  was  read  by  the 
author.  He  first  noticed  the  best  kinds  of  wood,  and  the 
best  method  of  carbonising  them  so  as  to  give  a  charcoal 
most  suitable  for  the  manufacture  of  gunpowder.  The 
preference  is  given  to  black  dogwood  (Rhamnnsfrangula), 
which  is  charred  in  iron  cylinders,  the  combustible  gases 
evolved  from  one  set  being  employed  to  heat  the  adjoining 
set :  by  this  means  the  amount  of  coal  required  is  greatly 
diminished.  The  charcoal  produced  is  generally  about 
20  per  cent  of  the  wood.  The  temperature  at  which  the 
operation  takes  place  is  very  important,  as  at  a  low 
temperature  the  carbon  is  too  hygroscopic,  whilst  at  a 
very  high  temperature  it  does  not  burn  with  sufficient 
rapidity,  and  consequently  the  gunpowder  made  from  it 
gives  a  comparatively  low  velocity.  When  taken  from 
the  cylinders,  the  charcoal  is  placed  in  iron  coolers  pro- 
vided with  tightly-fitting  lids,  and  allowed  to  stand  for 
twenty-four  hours  before  it  is  put  into  the  store-bins. 
If  the  charcoal  is  ground  twenty-four  hours  after 
burning,  and  is  placed  in  large  iron  coolers  with  the 
lids  off,  the  temperature  gradually  rises,  and  in  less 


than  thirty-six  hours  afterwards,  it  takes  fire.  If 
ground,  however,  after  an  interval  of  three  days,  there 
is  no  perceptible  rise  of  temperature.  From  a  series 
of  experiments  which  the  author  made,  it  would  appear 
that  charcoal  continues  to  absorb  oxygen  for  thirty-six 
hours  after  it  has  been  burnt,  and  the  full  amount  of 
hygroscopic  moisture  is  only  attained  after  exposure  to 
the  air  for  about  two  weeks. 

Two  papers  entitled  "  Researches  on  the  Action  of  the 
Copper-Zinc  Couple  on  Organic  Bodies  ( Part  V.,  On  the 
Bromides  of  the  Oleftncs  ;  Part  VI.,  On  Ethyl  Bromide)," 
by  J.  H.  Gladstone,  F.R.S.,  and  A.  Tribe,  F.C.S.,  were 
read  by  the  former.  The  dry  couple  has  but  little  action 
on  ethylen  bromide  even  at  its  boiling-point,  the  produds 
being  ethylen  and  zinc  bromide.  In  the  presence  of  water, 
however,  the  bromide  is  decomposed  readily  at  the  ordinary 
temperature ;  zinc  alone  ads  but  slowly — the  reaction 
in  both  cases  being  CiH4Br1+Zn  =  C2H4+ZnBrJ.  In  the 
presence  of  alcohol,  the  couple  ads  so  violently  that  it 
was  found  necessary  to  substitute  zinc-foil.  In  this  case 
no  adion  takes  place  for  half  an  hour,  but  it  then  proceeds 
rapidly,  and  is  terminated  in  twenty-four  minutes.  As  the 
nature  of  the  readion  is  the  same  whether  the  dry  couple 
is  used  or  whether  it  is  moistened  with  water  or  alcohol, 
it  was  thought  that  the  difference  in  the  rapidity  of  the 
adion  might  be  due  to  the  insolubility  of  the  zinc  bromide 
in  ethylen  bromide.  The  adion  of  ethylen  bromide  diluted 
with  twice  its  bulk  of  ether  was  therefore  tried,  but  it  was 
much  more  sluggish  than  with  water  or  with  alcohol,  so 
that  it  would  seem  that  the  nature  of  the  solvent  exerts  an 
influence  on  the  readion.  A  detailed  account  of  the 
experiments  made  with  propylen  bromide  and  amylen 
bromide  was  also  given,  the  results  being  analogous  to 
those  obtained  with  ethylen  bromide,  the  bromide  of  the 
define  yielding  the  define  and  zinc  bromide— 

CiHeBra  +  Zn-ZnBrj  +  CjHe, 
and  CjHjoBrj+Zn^ZnBrj+CjH,^ 

The  authors  were  anxious  to  investigate  the  adion  of  the 
couple  on  ethyl  bromide  in  order  to  ascertain  whether  a 
zinc  ethylobromide  and  brom-ethylate  could  be  obtained, 
and  also  as  to  whether  it  would  not  afford  an  economical 
method  for  the  preparation  of  zinc  ethyl.  They  find  that 
the  adion  between  the  dry  couple  and  the  bromide  varies 
greatly  in  different  experiments,  and  appears  to  depend  on 
small  differences  in  the  conditions,  the  nature  of  which 
they  have  not  been  able  satisfadorily  to  determine.  They 
succeeded,  however,  in  obtaining  zinc  ethylobromide— 
C.H, 


Br 


Zn 


by  this  means,  as  also  by  the  dired  union  of  zinc  ethyl 
with  zinc  bromide.  It  melts  at  620  C,  and  crystallises 
on  cooling  in  white  pearly  scales ;  when  heated  it  yields 
zinc  ethyl.  In  some  of  the  experiments  no  adion  took 
place,  even  when  the  ethyl  bromide  was  heated  with  the 
dry  coup  le  for  thirty-six  hours.  When  the  ethyl  bromide 
is  mixed  with  a  little  ethyl  iodide,  the  readion  always  takes 
place,  and  with  comparative  rapidity,  the  ethiodide  at  first 
formed  appearing  to  facilitate  the  formation  of  the  ethylo- 
bromide. On  heating  the  produd,  however,  only  one- 
third  of  the  zinc  ethyl  passes  over  which  is  theoretically 
obtainable,  probabty  owing  to  the  comparatively  high  tem- 
perature at  which  it  is  decomposed.  The  reactions  which 
then  take  place  simultaneously  may  be  thus  represented — 

2  ( g*Hs |  Zn  =  ZnBr2 + Zn + CaH6 + CaH4. 
2{£HJ)Zo=ZnBr,+  {£|j5}z„. 

The  adion  of  the  couple  on  ethyl  bromide  in  the  presence 
of  water  or  alcohol  is  very  slow  at  the  ordinary  tempera- 
ture, but  proceeds  much  more  rapidly  when  heated,  ethyl 
hydride  being  evolved.    The  readion  with  alcohol  is — 

Cfi  [  Zn  +  (        (  O  -  ( |jHJ°  J  Zn+C2H6, 
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a  zinc  brom-cthylate  being  produced  analogous  to  the  zinc 
iodo-etbylale.   With  water  the  reaction  is — 

^fHs|Zn+  HaO  =  jgr°jZn  +  CaH«. 

Professor  Foster  having  thanked  the  authors  in  the 
name  of  the  Society,  a  paper  entitled  "  Researches  on  the 
Preparation  of  Organo-Mctallic  Uodiesof  the  Cnllzn  Striei 
of  Hydrocarbons"  by  Dr.  D.  Tommasi,  was  read  by  the 
secretary.  The  author,  after  remarking  that  the  existence 
of  diatomic  organo-metallic  bodies  if  possible  if  the  zinc 
methyl,  zinc  ethyl,  &c,  are  compounds  of  the  monatomlc 
radicals  with  metals,  said  that, although  theattemplstoob- 
tain  zinc  ethylen  by  means  of  ethylen  bromide  have  failed 
hitherto,  yet  he  hopes  to  be  more  successful  by  varying  the 
conditions  of  experiment,  or  by  substituting  ethylen  iodide 
for  the  bromide.  He  finds  that  zinc  readily  attacks  a  solu- 
tion of  ethylen  bromide  in  common  alcohol  at  the  ordinary 
temperature,  with  evolution  of  a  gas  which  proved  to  be 
ethylen.  The  alcoholic  solution  contains  zinc  bromide 
and  a  small  quantity  of  a  compound  which  is  decomposed 
by  water  with  liberation  of  zinc  oxide.  Zinc,  however, 
has  no  action  in  the  cold  on  a  mixture  of  the  bromide  with 
absolute  alcohol.  Ethylen  bromide,  in  presence  of  amylic 
alcohol  or  ethylic  acetate,  is  decomposed  by  zinc  at  the 
ordinary  temperature ;  with  an  ethereal  solution  an  action 
takes  place  at  ioo°  C,  but  with  chloroform  there  is  no 
action  even  after  several  days'  heating.  Contrary  to  his 
expectations,  the  author  found  that  magnesium  had  no 
action  on  mixtures  of  ethylen  bromide  with  alcohol,  amylic 
alcohol,  ethyl  acetate,  or  ether,  either  at  the  ordinary  or 
at  a  higher  temperature.  An  alloy  of  zinc  very  rich  in 
sodium  slowly  attacks  an  alcoholic  solution  of  ethylen 
bromide. 

After  the  author  had  been  thanked  by  the  Chairman  in 
the  name  of  the  Society,  the  Secretary  read  a  "Note  on 
the  Action  of  Trichloracetyl  Chloride  on  Urea,  by  Messrs. 
R.  Mkldola  and  D.  Tommasi.  On  digesting  urea  with 
four  times  its  weight  of  the  chloride  for  about  twenty 
mmutes,  the  mixture  begins  to  solidify.  The  heating  it 
cortmued  until  the  hydrochloric  acid  and  the  excess  of 
tr>chloracctyl  chloride  are  expelled,  and  the  product  is  then 
crybtallised  from  alcohol.  Trichloracetyl  urea— 
co(NH(CaCI30) 

forms  tufts  of  white  silky  needles,  which  are  readily  soluble 
in  warm  water,  but  are  decomposed  on  boiling  the  solution 
with  formation  of  an  acid,  the  barium  salt  of  which  crystal- 
li'es  in  square  prisms.  The  urea  melts  at  150s  C.  with 
partial  decomposition.  It  is  also  decomposed  by  boiling 
with  a  solution  of  sodium  hydrate,  or  by  digestion  with 
alcoholic  ammonia  at  100°.  With  silver  oxide  it  yields 
silver  chloride  and  a  soluble  silver  salt. 

The  last  paper,  on  "  The  Agglomeration  of  Finely-Divided 
Metals  by  Hydrogen,"  was  read  by  the  author,  Mr.  A. 
Tribe.  During  an  examination  into  the  nature  of  the 
black  deposit  produced  by  the  action  of  a  dilute  solution 
of  copper  sulphate  on  metallic  zinc,  the  author  thought 
that  the  difficulty  of  burnishing  the  finely-divided  copper 
was  due  to  the  presence  of  oxide.  Accordingly  he  treated 
some  of  it  with  acetic  acid,  when  immediately  the  granular 
particles  of  which  it  consists  agglomerated,  with  an 
apparent  increase  of  bulk,  to  a  grey  sponge-like  mass, 
which  assumed  a  metallic  appearance  under  the  burnisher. 
Dilute  hydrochloric  acid  or  sulphuric  acid  produces  a 
similar  effect.  After  numerous  experiments  made  with  a 
view  of  ascertaining  the  cause  of  this  phenomenon,  the 
author  ascertained  that  it  was  due  to  the  action  of  hydrogen 
on  the  finely-divided  metal.  A  similar  effect  is  produced 
with  palladium  or  platinum  black.  The  explanation  which 
the  author  suggests  is  that  the  minute  metallic  particles, 
by  virtue  of  a  species  of  adhesive  attraction,  become  sur- 
rounded by  films  or  layers  of  liquid  hydrogen,  the 
coalescence,  or  partial  coalescence,  of  which  produces  the 
spontaneous  inward  movement  of  the  finely-divided  metal 
which  is  characteristic  of  agglomeration. 

At  the  conclusion  of  the  piper,  the  meeting  was  ad- 


journed until  Thursday,  March  19,  when  there  will  be  ft 
lecture  "On  Dissociation,"  by  Prof.  J.  Dewar. 


MANCHESTER  LITERARY  AND  PHILOSOPHICAL 
SOCIETY. 

Ordinary  Meeting,  February  27th,  1874. 

Rev.  William  Gaskell,  M.A.,  Vice-President,  in  the 

Chair. 

"  Oh  the  Effect  of  Acid  on  the  Interior  of  Iron  Wire,"  by 
Professor  Osborne  Reynolds,  M.A. 

It  will  be  remembered  that  at  a  previous  meeting  of 
this  Society  Mr.  Johnson  exhibited  some  iron  and  steel 
wire  in  which  he  had  observed  some  very  singular  effects 
produced  by  the  action  of  sulphuric  acid.  In  the  first 
place  the  nature  of  the  wire  was  changed  in  a  marked 
manner,  for  although  it  was  soft  charcoal  wire  it  bad 
become  short  and  brittle ;  the  weight  of  the  wire  was 
increased ;  and  what  was  the  most  remarkable  effect  of  all 
was  that,  when  the  wire  was  broken  and  the  face  of  the 
fracture  wetted  with  the  mouth,  it  frothed  up  as  if  the 
water  afted  as  a  powerful  acid.  These  effects,  however, 
all  passed  off  if  the  wire  were  allowed  to  remain  exposed 
to  the  air  for  some  days,  and  if  it  were  warmeJ  before  the 
fire  they  passed  off  in  a  few  hours. 

By  Mr.  Johnson's  permission,  I  took  possession  of  one 
of  these  pieces  of  wire  and  subjected  it  to  a  further  ex- 
amination, and  from  the  result  of  that  examination  I  was 
led  to  what  appears  to  me  to  be  a  complete  explana- 
tion of  the  phenomena. 

I  observed  that  when  I  broke  a  short  piece  from  the 
end  of  the  wire  the  two  faces  of  the  fracture  behaved  very 
differently — that  on  the  long  piece  frothed  when  wetted, 
and  continued  to  do  so  for  some  seconds,  while  that  on 
the  short  piece  would  hardly  show  any  signs  of  froth  at 
all.  This  seemed  to  imply  that  the  gas  which  caused  the 
froth  came  from  a  considerable  depth  below  the  surface  of 
the  wire,  and  was  not  generated  on  the  freshly-exposed 
face.  This  view  was  confirmed  when,  on  substituting  oil 
for  water,  I  found  the  froth  just  the  same. 

These  observations  led  me  to  conclude  that  the  effect 
was  due  to  hydrogen,  and  not  to  acid,  as  Mr.  Johnson 
appeared  to  think,  having  entered  into  combination  with 
the  iron  during  its  immersion  in  the  acid,  which  hydrogen 
j  gradually  passed  off  when  the  iron  was  exposed. 
I     It  was  obvious,  however,  that  this  conclusion  was 
capable  of  being  further  tested.    It  was  clearly  possible 
(  to  ascertain  whether  or  not  the  gas  was  hydrogen  ;  and 
■  whether  hydrogen  penetrated  iron  when  under  the  action 
I  of  acid.    With  a  view  to  do  this  I  made  the  following 
experiments. 

First,  however,  I  would  mention  that  after  twenty-four 
hours  I  examined  what  remained  of  the  wire,  when  I 
found  that  all  appearance  of  frothing  had  vanished,  and 
the  wire  had  recovered  its  ductility,  so  much  so  that  it 
would  now  bend  backwards  and  forwards  two  or  three 
times  without  breaking,  whereas  on  the  previous  evening 
a  single  bend  had  sufficed  to  break  it. 

I  then  obtained  a  piece  of  wrought-iron  gas-pipe  6  incbee 
long  and  {  inch  external  diameter,  and  rather  more  than 
Vi  of  an  inch  thick;  I  had  this  cleaned  in  a  lathe,  both 
inside  and  outside ;  over  one  end  I  soldered  a  piece  of 
copper,  so  as  to  stop  it,  and  the  other  I  connected  with  a 
piece  of  glass  tube  by  means  of  india-rubber  tube.  I  then 
filled  both  the  glass  and  iron  tubes  with  olive  oil,  and  im- 
mersed the  iron  tube  in  diluted  sulphuric  acid  which  had 
been  mixed  for  some  time  and  was  cold.  Under  this 
arrangement,  any  hydrogen  which  came  from  the  inside 
of  the  glass  tube  must  have  passed  through  the  iron. 

After  the  iron  had  been  in  the  acid  about  five  minutes 
small  bubbles  began  to  pass  up  the  glass  tube.  These 
were  caught  at  the  top,  and  were  subsequently  burnt  and 
proved  to  be  hydrogen.  At  first,  however,  they  came  off 
but  very  slowly,  and  it  was  several  hours  before  I  had 
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collected  enough  to  burn.  With  a  view  to  increase  the 
■peed,  I  changed  the  acid  several  times  without  much 
effect  until  I  happened  to  use  some  acid  which  had  only 
just  been  diluted  and  was  warm ;  then  the  gas  came  ofT 
twenty  or  thirty  times  as  fast  as  it  had  previously  done. 
I  then  put  a  lamp  under  the  bath,  and  measured  the  rate 
at  which  the  gas  came  off,  and  I  found  that  when  the  acid 
was  on  the  point  of  boiling  as  much  hydrogen  was  given 
off  in  five  seconds  as  had  previously  come  off  in  ten 
minutes,  and  the  rate  was  maintained  in  both  cases  for 
several  hours. 

After  having  been  in  acid  for  some  time  the  tube  was 
1  out,  well  washed  with  cold  water  and  soap,  so  as  to 
i  all  trace  of  the  acid;  it  was  then  plunged  into  a 
bath  of  hot  water,  upon  which  gas  came  off  so  rapidly 
from  both  the  outside  and  inside  of  the  tube  as  to  give  the 
appearance  of  theadion  of  strong  acid.  This  action  lasted 
for  some  time  but  gradually  diminished.  It  could  be 
stopped  at  any  time  by  the  substitution  of  cold  water  in 
place  of  the  hot,  and  it  was  renewed  again  after  several 
noun  by  again  putting  the  tube  in  hot  water.  The 
volume  of  hydrogen  which  was  thus  given  off  by  the  tube 
after  it  had  been  taken  out  of  hot  acid  was  about  equal  to 
the  volume  of  the  iron. 

At  the  time  I  made  these  experiments  I  was  not  aware 
that  there  had  been  any  previous  experiments  on  the  sub-  | 
ject ;  but  I  subsequently  found,  on  referring  to  Watts's 
"  Dictionary  of  Chemistry,"  that  Cailletet  had  in  186S 
discovered  that  hydrogen  would  pass  into  an  iron  vessel 
immersed  in  sulphuric  acid.  (See  Comptes  Rendus,  vol. 
Ixvi.,  p.  847.) 

The  farts  thus  established  appear  to  afford  a  complete 
explanation  of  the  effects  observed  by  Mr.  Johnson. 

In  the  first  place,  with  regard  to  the  temporary 
character  of  the  effect,  it  appears  that  hydrogen  leaves  the 
iron  slowly  even  at  ordinary  temperatures— so  much  so 
that  after  two  or  three  days'  exposure  I  found  no  hydro- 
gen given  off  when  the  tube  was  immersed  in  hot  water. 
With  regard  to  the  effect  of  warming  the  wire — at  the 
temperature  of  boiling  the  hydrogen  passed  off  iao  times 
as  fast  as  at  the  temperature  of  60'.  Also  when  the  satu- 
rated iron  was  plunged  into  warm  water  the  gas  passed 
off  as  if  the  iron  had  been  plunged  into  strong  acid  ;  so 
that  we  can  easily  understand  how  the  hydrogen  would 
pass  off  from  the  wire  quickly  when  warm,  although  it 
would  take  long  to  do  so  at  the  ordinary  temperatures. 
With  regard  to  the  frothing  of  the  wire  when  broken  and 
wetted,  this  was  not  due,  as  at  first  sight  it  appeared  to 
be,  simply  to  the  exposure  of  the  interior  of  the  wire,  but 
was  due  to  warmth  caused  in  the  wire  by  the  act  of 
breaking.  This  was  proved  by  the  fact  that  the  froth 
appeared  on  the  sides  of  the  wire  in  the  immediate  neigh- 
bourhood  of  the  fracture,  when  these  were  wetted,  as  well 
as  the  end;  and  by  simply  bending  the  wire  it  could  be 
made  to  froth  at  the  point  where  it  was  bent. 

As  to  the  effect  on  the  nature  and  strength  of  the  iron 
I  cannot  add  anything  to  what  Mr.  Johnson  has  already 
observed.  The  question,  however,  appears  to  be  one  of 
very  considerable  importance,  both  philosophically  and  in 
connection  with  the  use  of  iron  in  the  construction  of 
ships  and  boilers.  If,  as  is  probable,  the  saturation  of 
iron  with  hydrogen  takes  place  whenever  oxidation  goes 
on  in  water,  then  the  iron  of  boilers  and  ships  may  at  times 
be  changed  in  character  and  rendered  brittle  in  the  same 
manner  as  Mr.  Johnson's  wire,  and  this,  whether  it  can  be 
prevented  or  not,  is  at  least  an  important  point  to  know, 
and  would  repay  a  further  investigation  of  the  subject. 

Mr.  Carson  desires  to  correct  a  statement  which 
appears  in  a  notice  read  at  the  meeting  on  January  13th 
last,  "  On  a  Crystalline  Sublimed  Cupric  Chloride,"  in 
which,  through  a  misunderstanding,  he  stated  that  sodium 
chloride  was  volatilised  in  Deacon's  chlorine  process  when 
sodium  sulphate  is  added  to  the  copper  salt.  lie  since 
has  learnt  from  Mr.  Deacon  that  no  such  volatilisation  of 
sodium  chloride  has  been  observed. 
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"  Xulc  to  Rumford' s   D.tirinin.itioii   of  the 

Mechatiual  Equivalent  of  Hki/,"  by  I'rof.  KouiiRT  H. 
Thurston,  Member  of  the  Society. 

In  his  "  Sketch  of  Thermodynamics,"'  Frof.  Tait  gives 
(P-  44 •  §  78)  a  resume  of  the  history  of  the  growth  of  that 
science,  and  presents  the  following  as  the  order  of  its 


First.— Newton's  grand  general  statement  of  the  laws 
of  transference  of  mechanical  energy  from  one  body  or 
system  to  another  (1687). 

Second. — Davy's  proof  that  heat  is  a  form  of  energy 
subject  to  these  laws  (1799). 

Third. — Rumford's  close  approximation  to  a  measure  of 
the  mechanical  equivalent  (1798). 

Fourth.— Fourier's  great  work  on  one  form  of  dissipa- 
tion of  energy  (1812). 

Fifth. — Carnot's  fundamental  principles,  his  cycles  of 
operation,  and  his  tests  of  a  perfect  engine  (1824). 

Sixth. — Thomson's  introduction  of  an  absolute  thermo- 
dynamic scale  of  thermometry  (1848). 

Seventh. — Joule's  exact  determination  of  the  mechanical 
equivalent  of  heat,  and  the  general  reception  of  the  true 
theory  in  consequence  of  his  experiments  (1843-9). 

Eighth. — The  adaptation,  by  Clausius  and  Rankine,  and 
subsequently,  with  greater  generality  and  freedom  from 
hypothesis,  by  Thomson,  of  mathematical  investigation 
(partly  based  on  Carnot's  methods)  to  the  true  theory ; 
the  re-establishment  of  the  great  second  law  by  Clausius, 
with  Joule's  experimental  verification  of  Thomson's 
general  results  (1849-51). 
Ninth. — Thomson's  theory  of  dissipation  (1852). 
Here,  as  elsewhere,  the  author  of  the  above  resumi 
states  fairly  the  work  done  by  Rumford,  but  here,  as 
elsewhere,  he  places  his  services  second  in  importance  to 
those  of  Davy,  as  well  as  in  their  actual  influence  upon 
the  growth  of  the  science  of  thermodynamics,  and  does 
not,  apparently,  consider  them  comparable  to  those  of 
Joule. 

In  an  earlier  portion  of  the  work  (pp.  7 — 9,  r3 — 15), 
the  work  of  Rumford  is  correctly  described,  and  a  value  of 
the  mechanical  equivalent  is  deduced  and  stated  at 
940  foot-pounds,  the  estimate  being  based  on  the  asfump- 
tion  of  30,000  foot-pounds  per  minute  as  the  true  value  of 
a  horse-power.  The  experiment  of  Rumford  consisted  in 
the  measurement  of  the  heat  developed  by  the  power 
employed  in  boring  cannon  at  the  Arsenal,  in  Munich,  and 
his  paper  describing  the  method  and  giving  its  results  was 
published  in  the  Philosophical  Transactions  of  the  Royal 
Society  of  London  for  the  year  1798. 

After  showing  that  the  heat  evolved  through  the  agency 
of  fridion  could  not  have  been  derived  from  any  sur- 
rounding objects,  or  by  compression  of  the  materials 
employed  or  acted  upon,  he  says — "  It  appears  to  me  to 
be  extremely  difficult,  if  not  impossible,  to  form  any  distinct 
idea  of  anything  capable  of  being  excited  and  communi- 
cated in  the  manner  that  heat  was  excited  and  communi- 
cated in  these  experiments,  except  it  be  motion,"  f  and  then 
goes  on  to  urge  a  zealous  and  persistent  investigation  of 
the  laws  governing  this  motion.  Estimating  the  quantity 
of  heat  evolved  by  a  power  which,  as  he  states,  could 
easily  be  exerted  by  one  horse,  he  makes  it  equal  to  the 
44  combustion  of  nine  wax  candles,  each  }  of  an  inch  in 
diameter."  J  This  heat  he  also  states  as  equivalent  to  the 
elevation  of  "  26  58  pounds  of  ice-cold  water "  to  the 
boiling-point,!|  or  4784*4  thermal  units,  and  the  time 
occupied  44  one  hundred  and  fifty  minutes." 

The  '4  horse  power "  used  by  engineers  as  a  unit  of 
power-measurement  is  3J.000  foot-pounds  per  minute,  but 

•  ••  Sketch  of  Thermodynamics."  I.y  P.  G.  Tail.  M.A.,  Ldinburpd 
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this  figure,  which  was  taken  by  Watt,  originally,  to  repre- 
sent the  "  average  work  of  the  strongest  London  draught- 
horse*,"*  is  much  too  high  for  application  in  estimation 
of  animal  power.  It  is  well  known  among  engineers  that 
two-thirds  this  figure  is  a  more  correct  value.  Rankinet 
gives  for  the  Average  draught-horse  25,920  foot-pounds 
per  minute,  or  432  per  second,  and  this  value,  correct  as 
it  probably  is  for  Great  Britain,  is  certainly  too  high  for 
Bavaria.  If  the  horse-power  of  Rumford  be  taken  at 
25,000  foot-pounds  per  minute— a  value  far  more  likely  to 
be  correct  than  30.000,  as  assumed  in  "Sketches  of 
Thermodynamics" — the  mechanical  equivalent,  as  deduced 
from  Rumford's  experiment,  becomes  783-8,  differing  by 
only  i*5  per  cent  from  the  value  now  accepted  as  deter-  I 
mined  by  Joule  a  half  century  later,  which  is  nearer  the 
probably  correct  value  than  the  result  of  any  other  in- 
vestigation, and  is  even  far  more  accurate  than  many 
results  obtained  by  Joule  himself. 

Could  Rumford  have  eliminated  loss  due  to  evaporation, 
radiation,  and  conduction,  of  which  loss  he  was  well  aware, 
and  to  the  influence  to  which  he  refers,  it  is  very  certain 
that  he  would  have  given  us  a  more  precise  determination 
of  this  quantity  than  even  that  which  is  above  deduced. 

We  may  then  claim  for  Rumford — 

First.— That  he  was  the  first  to  prove  the  immateriality 
of  heat,  and  to  indicate  that  it  is  a  form  of  energy,  pub- 
lishing his  conclusions  a  year  before  Davy. 

Second.— That  he  first,  and  nearly  a  half  century  before 
Joule,  determined,  with  almost  perfect  accuracy,  the 
mechanical  equivalent  of  heat. 

Third. — That  he  is  entitled  to  the  sole  credit  of  the  ex- 
perimental discovery  of  the  true  nature  of  heat. 

The  "  second  "  and  "  third  "  of  the  resuml  quoted  should, 
therefore,  be  transposed,  even  if  the  work  of  Sir  Humphry 
Davy  should  not  be  deemed  simply  the  supplement  of 
earlier  labour  and  merely  corroboratory. 

Benjamin  Thompson,  of  Concord,  New  Hampshire, 
commonly  known  as  Count  Rumford,  should  be  accorded 
a  nobler  position  and  a  higher  distinction  than  he  has  yet 
been  given  by  writers  on  thermodynamics. 


CORRESPONDENCE. 


UNSCIENTIFIC  REVIEWERS: 
PINK  AND  WEBSTER'S  "ANALYTICAL 
CHEMISTRY." 

To  the  Editor  of  the  Chemical  News. 

Sir, — My  attention  has  just  been  directed  to  a  letter 
signed  A.  G.  P.,  Chemical  News,  vol.  xxix..  p.  90,  and 
I  shall  feel  greatly  obliged  if  you  will  kindly  insert  this  in 
reply. 

The  first  so-called  extract  that  A.  G.  P.  brings  before 
our  notice  is  as  follows : — "  The  solution  of  this  salt  must 
be  neutral  after  precipitation  of  S02H02,  sulphuric  acid  " 
(referring  to  baric  chloride).  Here  are  two  misrepresenta- 
tions ;  the  formula  of  sulphuric  acid  being  in  "  Analytical 
Chemistry  "  SOjHoa,  and  not  SOjHOa  ;  the  second  of  in 
the  sentence  is  in  reality  by.  When  these  corrections  are 
inserted,  A.  G.  P.  will  be  instructed  by  referring  to 
Galloway's  "  Manual  of  Qualitative  Analysis,"  page  406, 
p.  37;  also  to  "Qualitative  Analysis,"  by  Fresenius, 
page  64,  §  58. 

In  the  next  attempted  extract  A.  G.  P.  it  again  at 
variance  with  "  Analytical  Chemistry ;"  there  is  no  such 
formula  as  CONaOa  given  for  sodic  carbonate. 

In  the  next  paragraph  A.  G.  P.  gives  some  specimens 
of  what  be  calls  "lucid  English,"  with  which  he  says  the 
work  abounds,  as  follows: — "p.  121, ' Manufacture  of 
Oxygen  ' — A  little  MnOj,  manganic  oxide,  or  Fea03  (per- 
oxide, sesquioxide,  or  red  oxide  of  iron)  added,  reduces 

•  Bourne, 
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the  heat  required  for  the  giving  off  of  the  oxygen,  but  is 
liable  to  contaminate  it  by  traces  of  Fe  or  Mo,  and  from 
potassic  chloride.'" 

In  looking  over  this  it  would  be  the  impression  that  in 
"  Analytical  Chemistry "  the  paragraph  was  headed 
Manufacture  of  Oxjgen,  but  if  your  readers  will  refer  to 
the  work  in  question  they  will  perceive  that  Manufacture 
is  only  the  lucid  English  of  A.  G.  P. ;  also  chloride  has 
been  given  for  chlorate,  and  the  word  the  omitted. 
A.  G.  P.  continues—"  The  conclusion  of  this  sentence 
seems  unintelligible,"  with  which  I  quite  agree,  as  A.  G.  P.'s 
insertions  simply  read  ridiculous. 

With  regard  to  his  remarks  respecting  measuring-flasks, 
it  might  be  well  for  your  readers  to  refer  to  "  Analytical 
Chemistry."  It  has  been  suggested  to  me  that  "  Perhaps 
A.  G.  P.  has  never  seen  one  I" 

In  the  next  remarks  we  have  again  a  misrepresentation, 
as  follows: — "  Anyone  who  has  seen  the  pulverulent  con- 
dition of  copper  deposited  from  solution  by  the  action  of 
iron  will  appreciate  the  difficulty  attending  the  process  of 
rolling  into  sheets."  If  your  readers  refer  to  "  Analytical 
Chemistry  "  they  will  find  that  it  does  not  propose  to  pre- 
cipitate the  copper  by  iron  ;  and  it  will  instruct  A.  G.  P. 
to  obtain  "  Metallurgy  of  Copper,"  in  the  Weale  series,  so 
that  he  may  read  the  •'  Electro-metallurgy  "  on  page  221, 
and  then  contrast  that  with  "  Chemistry,"  by  C.  L.  Bloxam, 
page  338,  end  of  paragraph  237. 

We  now  come  to  the  quantitative  portion,  in  which 
A.  G.  P.  makes  the  complaint  that  it  is  "  pre  supposed 
that  the  operator  has  a  solution  of  the  substance  to  be 
estimated  entirely  free  from  other  salts."  If,  in  preparing 
the  work,  it  had  bten  intended  for  those  who  where 
ignorant  of  the  formulx  of  sulphuric  acid,  sodic  carbonate, 
or  the  difference  between  a  chloride  and  a  chlorate,  the 
usual  course  adopted  by  modem  writers  on  quantitative 
analysis  might  have  been  departed  from  with  advantage, 
but  considering  the  present  general  state  of  scientific 
knowledge  it  was  thought  better  to  follow  the  usual 
course. 

In  the  same  paragraph  we  have  the  following:—"  The 
most  frequent,  and  indeed  almost  universal,  method  of 
estimation  appears  to  be— '  Add  sulphuric  acid,  evaporate 
to  dryness,  and  ignite.' "  This  is  a  great  misrepresenta- 
tion as  the  expression  never  occurs  once.  Can  such  an 
error  have  made  by  mistake  ? 

I  shall  not  trouble  your  readers  with  going  into  the 
three  remaining  remarks  A.  G.  P.  has  thought  right  to 
make,  as  they  are  of  the  same  description  as  those  already 
considered. 

In  conclusion,  and  in  answer  to  the  question  of  A.  G.  P. 
as  to  what  the  probable  result  would  be  of  a  student's 
efforts  in  pursuit  of  knowledge  were  he  to  "  practically 
follow  the  course  as  laid  down,"  I  would  strongly  suggest 
that  it  would  instruct  him  with  regard  to  the  simple  • 
formulae,  and  give  him  a  love  of  truth.— I  am,  &c, 

G.  E.  Webster. 

Nottingham,  Marchfe,  i8;<. 


ESTIMATION    OF   CARBON  AND  SILICON  IN 
PIG-IRON. 


To  the  Editor  of  the  Chemical  News. 

Sir, — Mr.  Piesse  appears  to  misunderstood  the  reason 
why  I  called  the  taring  of  a  dried  filter  "  objectionable." 
It  was  not  on  -account  of  the  trouble  only,  but  chiefly 
because  of  the  well-known  tendency  to  error  involved  in 
the  process,  an  objection  which  in  no  way  applies  to  the 
dilution  and  filtration  of  potash.  I  work  on  5  grms.,  and 
for  siliceous  grey  irons  use  about  an  equal  weight  of  potash. 
This,  after  dilution  of  the  solution  to  about  100  c.c,  filters 
very  easily.  Of  course  the  solution  is  acid  during  the 
subsequent  evaporation. 

I  cordially  agree  with  Mr.  Piesse  in  his  admiration  of 
Mr.  Parry's  process  of  manganese  estimation.    I  have 

iong  beca  tryiog  at  .ometfung  of  a  .iaularkiad.  Will 
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Mr.  Parry  tell  us  why  he  could  not  succeed  in  using 
Bunsen's  iodine  method  ?    It  seems  a  great  pity. 

With  respect  to  Mr.  Morton's  interesting  paper  on  the 
condition  of  silicon  in  iron,  I  thought  the  (aft  of  its  being 
in  true  combination  was  not  open  to  doubt.  Ic  is  said 
that  graphitoid  silicon  has  been  found  in  some  specimens 
of  foreign  iron,  and  the  discovery  seems  extremely  probable. 
Is  it  not  probable  that  the  diminution  of  the  amount  of 
graphitic  carbon  observed  by  Mr.  Morton  when  iron  was 
heated  to  whiteness  in  hydrogen,  was  due  to  a  partial 
combination  of  the  carbon  with  iron.  The  latter  element 
may  be  said  to  have  been  in  the  nascent  condition  as  it 
was  parting  with  combined  silicon.  An  estimation  of  the 
combined  carbon  would  at  once  settle  the  matter.— I  am,  &c, 

Alfred  H.  Allen. 

Sheffield,  March  9,  iB'4. 

N0TICES_0F  BOOKS. 

A  Course  of  Analytical  Chemistry,  Qualitative  and  Quan- 
titative. By  W.  W.  Pink  and  G.  E.  Webster.  Lon- 
don :  Lockwood  and  Co. 
If  England  is  at  present  less  prolific  in  original  chemical 
research  than  are  certain  neighbouring  countries,  she  is, 
by  way  of  compensation,  remarkably  fruitful  in  compila- 
tions, abridgments,  manuals,  and  elementary  treatises. 
Upon  the  work  before  us  it  is  not  very  easy  to  pass 
judgment.  For  its  size,  it  contains  a  fair  amount  of 
information,  not  unmixed,  we  must  add,  with  errors.  It 
would  be  hard  to  point  out  any  distinctive  superiority 
which  this  work  possesses  over  other  works  on  the  same 
subject.  Such  being  the  case,  we  scarcely  see  the  reason 
for  its  publication. 

The  authors  devote  a  considerable  space  to  an  exposition 
of  "  modern  "  chemical  nomenclature  and  notation.  They 
strongly  advise  students  to  obtain  a  complete  knowledge 
of  "  constitutional  "  formula:,  "because  the  other  is  now 
not  recognised  by  many  colleges  or  allowed  in  many  I 
examinations."  An  important  reason,  certainly,  in  these 
days  when,  as  Professor  Huxley  has  recently  reminded 
us,  we  study  "  not  to  know,  but  to  pass,"  with  the  natural 
result  that  we  "  pass  and  do  not  know."  But  is  not  this 
exalting  formula:  into  an  end,  instead  of  making  them  a 
mere  means  to  an  end  ?  Is  it  fair  to  reject  a  candidate  well 
grounded  in  the  fadts  of  our  splendid  science  because  he  is 
not  versed  in  undemonstrated  hypotheses  and  cannot 
express  compounds  in  the  fashionable  symbols  of  the  day  ? 
If  it  were  desired  to  overtax  the  brain  of  a  young  man 
and  inspire  him  with  a  loathing  for  chemistry,  it  would  be 
difficult  to  devise  a  more  effectual  plan  than  compelling 
him  to  commit  to  memory  a  quantity  of  "  constitutional 
formula."  The  old  story  of  the  doflor  who  thought  he 
had  explained  the  power  of  opium  to  produce  sleep,  by 
saying  that  it  had  a  "  soporific  quality,"  repeats  itself. 
We,  too,  give  some  new  name  to  an  old  fact  and  dream 
that  we  have  explained  it. 


Elements  of  Chemistry,  Theoretical  and  Practical.  By 
W.  A.  Miller,  M.D.,  LL.D. ;  revised  by  Herbert 
McLeod,  P.C.S.  London  :  Longmans,  Green,  Reader, 
and  Dyer. 

Few  systematic  works  on  chemistry  contain  so  large  an 
amount  of  accurate  information  as  the  "  Elements  "  of 
the  late  Dr.  Miller.  The  author  was  remarkably  success- 
ful in  selecting  the  most  valuable  matter,  and  in  pre- 
senting it  to  his  readers  in  a  compact  and  available  form. 
Hence  his  book  has  been  deservedly  viewed  with  great 
favour,  of  which  the  appearance  of  this  fifth  edition  is  full 
proof. 

The  "revision,"  entrusted  to  the  hands  of  Mr.  McLeod, 
does  not  seem  to  be  confined  merely  to  the  addition  of 
facts  discovered  since  the  death  of  Dr.  Miller.  An  altera* 
lion  has  beca  made  in  the  order  in  which  the  non- 


metallic  elements  and  their  compounds  are  described- 
"  Seven  typical  elements,"  and  their  respective  combina. 
tions,  are  described  before  noticing  those  of  which  they 
are  taken  as  representatives.  Oxygen  is  removed  from 
the  first  place  to  make  room  for  hydrogen  and  chlorine, 
which  latter  element  is,  of  course,  separated  from  its 
analogues,  bromine,  iodine,  and  fluorine.  The  new 
arrangement  is,  therefore,  not  without  drawbacks.  The 
arrangement  of  the  metallic  elements  has  not  been  altered. 
"  Constitutional  formulae  "  have  been  occasionally  intro- 
duced, which  the  Editor  considers  consistent  with  the 
ideas  developed  in  tbe  earlier  editions. 


Exercises  in   Qualitative  Chemical  Analysis.     By  W. 

Dittmar.  Manchester  :  Gait  and  Co. 
These  exercises  are  arranged  in  a  novel  manner.  Instead 
of  taking  the  elements  or  groups  of  elements  in  orthodox 
order,  and  describing  their  charafleristic  reactions  in  the 
wet  way,  the  author  commences  with  the  reactions  of 
such  bodies  as  mercuric  oxide,  iodine,  iodic  acid,  metallic 
arsenic,  and  arsenious  acid  in  the  dry  way.  From  these 
he  goes  on  to  coloured  flames,  spectroscopic  reactions, 
and  the  results  obtained  by  heating  metallic  oxides  with 
borax.  Tests  in  wet  way  are  next  introduced  in  a 
similar  manner,  the  student  being  gradually  led  from 
simple  to  more  complex  cases,  and  learning  the  proper- 
ties of  the  substances  examined  and  their  characteristic 
reactions  simultaneously  with  manipulative  details.  It 
seems  to  us  that  chemistry  might  be  very  successfully  and 
thoroughly  taught  in  this  manner. 

Practical  Examples  in  Quantitative  Analysis,  forming;  a 
Concise  Guide  to  the  Analysis  of  Water,  &>c.  By  E. 
Francis,  F.C.S.    London  :  Lewis. 

The  analysis  of  water,  though  put  forward  in  exceptional 
prominence  in  the  title,  is  not  the  only  topic  of  this  work, 
as  milk  and  urine  are  also  introduced.  The  processes 
recommended  are  grouped  respectively  as  gravimetric, 
volumetric,  and  colorimetric,  with  accompanying  descrip- 
tions of  the  apparatus  and  manipulations  required.  As 
examples  of  the  former  analytical  method,  we  have  the 
determination  of  the  total  solids  in  milk  and  urine,  the* 
"  estimation  " — When  will  certain  chemists  remember  that 
"  estimation  "  and  "  determination  "  are  in  strictness  two 
very  different  things?— the  determination  of  uric  acid 
and  albumen  in  urine,  Ac.  As  instances  of  volumetry,  the 
author  gives  the  determination  of  chlorine  in  water,  of 
the  hardness  of  water,  of  urea  in  water,  of  sugar  in  urine 
and  in  milk,  and  of  cream  in  milk.  With  the  "  colori- 
metric "  section,  the  determination  of  albumenoid  and 
ureal  ammonia,  which  is  in  substance  borrowed  from  the 
well-known  work  of  Wanklyn  and  Chapman,  our  readers 
are  doubtless  well  acquainted. 

The  following  passage  meets  with  our  full  approval  :— 
"  A  water  must  not  be  condemned  for  containing  nitrates, 
unless  recent  contamination  is  proved  by  an  excessive 
yield  of  albumenoid  and  ureal  ammonia."  The  author 
might  have  added :  "  A  water  must  not  be  pronounced  fit 
for  human  consumption  on  account  of  the  absence  of 
nitrates,  if  recent  contamination  is  proved  by  a  large 
proportion  of  free  and  albumenoid  ammonia." 


Price  List  of  Chemicals.   From  Dr.  Theodor  Schuchardt's 

Chemical  Works,  G5rlitz,  Prussian  Silesia. 
A  price-list  of  nearly  2000  chemicals,  besides  titrated 
solutions,  sets  of  apparatus,  technological  collections,  and 
minerals.  A  few  quotations  of  the  rarer  articles  may  be 
interesting  to  English  chemists: — Vanadic  acid  (pure), 
4s.  6d.  per  grm.;  bili-fuxin,  bili-humin,  bili-prasin,  bili- 
rubin, and  bili-verdin,  8s.  6d.  per  5  centigrms. ;  chlorate 
of  cassium,  tos.  2d.  per  grm. ;  indium  (metallic),  12s.  per 
grm. ;  inosite,  14s.  6d.  per  grm.  ;  niobium  (metallic), 
its.  od.  per  grm.;  rubidium  (metallic),  26s.  per  grm.; 
thallium  (metallic),  6s.  gd.  per  10  grms. ;  vanadium 
(metallic),  4J..  per  gnn. 
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Noti.  All  degree*  tf  temperatuie  are  Centigrade,  unlets  otherwise 
expr»»se<- . 

Compttt  Rtndut  Hebdomadeiiresdts  Siancet  dt  VAtadtmU 
dei  Sciencet,  January  ig,  1874. 

Theory  of  Shocks.— M.  Resal. 

Temperature  observed  in  the  Jardin  des  Planted 
with  Electric  Thermometers,  to  36  metres  Depth, 
during  the  Meteorological  Year  1873. — MM.  Becquerel. 
— It  appears  that  in  turf-covered  ground  the  temperature, 
to  the  extent  of  some  decimetres  under  the  surface,  is 
higher  at  6  a.m.  than  at  3  p.m.  in  denuded  ground,  and 
that  at  3  p.m.  the  contrary  is  the  case,  while  the  average 
annual  temperature  is  nearly  the  same  in  both  kinds  of 
ground.  This  is  of  some  importance  in  vegetable 
physiology.  For  example,  it  is  not  a  matter  of  indiffer- 
ence whether  plants,  whose  roots  are  susceptible  to  frost, 
are  put  in  turf-covered  or  bare  ground. 

Vibratory  Movement  of  an  Elastic  Wire  connected 
with  a  Tuning-Fork. — M.  Gripon. — The  author  experi- 
mented by  attaching  a  capillary  glass  tube  to  a  tuning-fotk, 
allowing  the  open  end  to  dip  in  water,  and  noting  the 
changes  of  the  liquid  column  through  vibration;  or,  the 
tube  being  horizontal,  introducing  a  drop  of  mercury,  and 
marking  the  effects  of  vibration. 

Measurement  of  the  Magnetic  Moment  of  very 
small  Magnetic  Needles.— M.  Bouty.— Conceive  a  rigid 
support  movable  about  a  vertical  axis.  Fix  to  this  sup- 
port— (1)  A  horizontal  needle,  the  magnetic  moment  of 
which,  M,  is  known ;  (2)  a  needle  whose  magnetic  moment, 
x,  is  to  be  determined.  The  needles  are  placed  one  above 
the  other  so  that  their  axes  are  at  right  angles,  and  at 
such  a  distance  that  their  reciprocal  action  does  not  alter 
the  distribution  of  magnetism  in  each.  The  system  takes 
through  terrestrial  magnetism  a  certain  position  of  equili- 
brium ;  the  needle  M  making,  with  the  plane  of  the  mag- 
netic meridian,  an  angle,  a,  determined  by  the  equation — 
x-M  tang.  a.  The  moment,*,  being  small  enough  in 
relation  to  M,  the  angle,  a,  may  be  ascertained  by  the 
optical  method  of  Gauss  and  Weber ;  the  image  of  a  scale 
in  a  small  mirror  borne  by  the  support  is  viewed  with  a 
telescope.  By  this  method  the  author  determined  the 
magnetic  moment  of  needles  measuring  t  to  2  millimetres 
in  length,  and  0-2  millimetre  diameter. 

Thermic  Formation  of  the  Oxides  of  Nitrogen  in 
the  Gaseous  State  from  their  Elements. — M.Berthelot. 
— A  lengthy  paper,  not  adapted  for  abstraction. 

Discovery  of  a  Deposit  of  Bismuth  in  France. — 
M.  Ad.  Carnot. — The  substance  of  this  paper  has  been 
already  given. 

Methods  of  Producing  Black  Phosphorus.— M.  E. 
Ritter.— The  black  state  of  phosphorus  is  traced  to  the 
presence  of  arsenical  impurities. 

Existence  of  Two  Isomeric  Modifications  of 
Anhydrous  Sulphate  of  Soda. — M.  L.  C.  de  Coppet. — 
Anhydrous  sulphate  of  soda,  obtained  by  drying  Glauber's 
•alt  at  common  temperatures,  is  not  identical  with  that 
produced  by  drying  the  same  salt  at  temperatures  above 
33°  C 

Solubility  of  Succinic  Acid  in  Water. — M.  E.  Bour- 
goin.— This  paper  has  been  already  noticed. 


Let  Mondet,  Revue  Hebdomadoire  des  Sciences,  par  L' Abbe 
Moigno,  No.  6,  February  5. 

Sulphur  in  Sicily.— The  amount  or  silphur  remaining 
in  the  Sicilian  mines  is  estimated  at  40  to  50  million  tons. 
If  the  mean  annual  consumption  should  rise  from 
160,000  tons  (the  present  rate)  to  240,000  the  supply  would 
still  suffice  for  two  centuries. 


No.  7,  February  19. 
This  number  contains  no  chemical  matter. 

Bcr'uUtc  >Ur  Dcutschen  Chemisclten  Gczellschaft  xu  Berlin, 
No.  19,  December  22,  1873. 

Continuation  of  Researches  on  Certain  Oxidising 
and  Reducing  Agents.— Juliua  Thomsen.— A  thermo- 
chemical  paper. 

A  Third  Isomer  of  Pyruvic  Acid.— W.  MarkownikofT. 
— A  preliminary  notice. 

On  Oxypropan-Sulphonic  Acid.— A  hypothetical 
paper  not  adapted  for  abstraction. 

Reply. — A.  C.  Oudemans. — A  continuation  of  the 
controversy  between  the  author  and  Landolt  (He(t  xvii., 
p.  1282). 

Ultramarine  Compounds. — G.  Scheffer. — The  author 
find  that  if  the  development  of  ultramarine  is  checked  a 
yellow  body  is  formed,  which,  if  Ibe  process  is  continued, 
becomes  red  and  ultimately  blue.  The  colour  passes 
gradually  from  pure  yellow  through  orange,  red,  and 
violet,  and  then  changes  suddenly  to  blue,  so  that  well- 
chara&eriscd  blue  granules  may  often  be  found  in  the 
violet.  The  following  analyses  show  the  composition  of 
these  successive  stages  :— 

I.  II.  III.  IV. 
Raw.  Na2S04...  2883  24-50  17-95  19-32 
Washed.  SiOj  ..  4955  4635  49-38  50-64 
Na  ..  ..  8  97  9-93  ix -go  12*00 
Alj03  ..  22-13  23-30  20-35  20-95 
St  ..  ..  1322  1396  1402  1346 
S/3  . .    ..    12*27    12*15    12*00  11*05 

I.  is  the  yellow,  II.  the  red,  III.  and  IV.  the  blue.  In  the 
above  analyses  the  author  neglected  to  separate  the 
chemically  combined  silica  from  that  mechanically  mixed, 
also  from  the  Band  and  the  undecomposed  clay.  The 
latter  substances  were  found  in  subsequent  analyses  to 
amount,  on  an  average,  to  10  per  cent.  St  is  used  to 
signify  the  total  quantity  obtained  by  fusing  the  compound 
with  ss4tpetre  and  hydrate  of  potassa.  S/3  denotes  the 
amount  of  sulphur  which  remains  on  decomposing  the 
Substance  with  hydrochloric  acid.  Yellow  and  red  ultra- 
marine contain  not  a  trace  of  free  sulphur,  which  is, 
however,  found  in  the  blue,  and  can  be  removed  by 
roasting  or  by  means  of  bisulphide  of  carbon. 

On  Sulphoxy-Tetrachloride.— A.  Michaelis  and  C. 
Mathias. — Sulphoxy-tetrachloride  gradually  undergoes  a 
molecular  change,  and  becomes  a  liquid  of  the  same  ulti- 
mate composition,  composed  of  equal  equivalents  of 
thionyl-chloride  and  sulphuryl-chloride. 

Analysis  of  Two  Minerals  from  Greenland.- J.  V. 
Janovsky  (continuation). — It  has  been  already  stated  that 
the  mineral  resembling  zircon-syenite  contains  triclinar 
as  well  as  monoclinar  felspar;  It  is  colourless,  and  is 
inter-penetrated  here  and  there  with  green  acicular 
crystals,  which  probably  belong  to  the  mineral  resembling 
hornblende.  Sulphuric  and  hydrochloric  acids  do  dot 
readily  attack  the  pulverised  mineral.  Before  the  blow- 
pipe it  fuses  only  at  the  angles.  The  speci6c  gravity  is 
2  638 ;  it  contains — 

Silicic  acid   57'63 

Alumina   24-32 

Ferric  oxide   3-92 

Lime    7-65 

Magnesia    068 

Potassa   4-03 

Soda    2*41 

Loss  on  ignition  . .    ..  0-12 


100*76 

From  the  ratio  of  the  oxygen,  7  -3  :  1,  it  corresponds  with 
labradorite  rather  than  with  oligoklas. 

Analysis  of  a  Mineral  from  Orawioia.— J.  V. 
Janovsky.-The  mineral  in  question,  which  ha.  been 
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considered  as  Gehlenit,  is  green  and  granular.  Closer 
examination  showed  that  these  green  granules  contained 
Vesuvian.  The  Gehlenit  is  superficially  covered  with  a 
reddish-brown  crust,  which  is  soft  and  easily  separated 
from  the  rest  of  the  mineral.  The  green  olivin-like 
granules  are  hard,  with  white  streak  ;  the  finely  ground 
substance  is  easily  decomposed  by  hydrochloric  acid  and 
gelatinises.  Before  the  blowpipe  it  does  not  even  fuse 
superficially.    The  specific  gravity  is  2*997  '•  '-  contains— 

Silica   3239 

Alumina    18*53 

Ferric  oxide  ..  •  ..  ..  125 
Ferrous  oxide  ..     3  61 

Lime   37'65 

Magnesia    669 

Loss  in  igniting  ..    ..     0  51 

100-63 

The  imbedded  grains  of  Vesuvian  are  grey,  streak 
reddish.  They  lose  on  ignition  212  to  2-34.  They  con- 
tain— 

Silica   3631 

Alumina    23-36 

Ferric  oxide   2"99 

Ferrous  oxide      ..    ..     0  51 

Lime   25-32 

Magnesia    519 

Potash   33  tj 

Water   riz 

99'  '5 

The  superficial  crust  above-mentioned  is  soft,  amorphous, 
garnet-coloured  ;  before  the  blowpipe  it  gives  the  reactions 
of  silica  and  iron,  and  gives  off  much  water  if  heated  in  a 
flask  t  it  contains — 

Silica    27*98 

Alumina    3°'23 

Ferric  oxide   8-51 

Water  29-36 

Carbonate  of  Lime     . .  3-76 
Carbonate  of  magnesia     0  55 
Chemical  Intelligence  from   St.  Petersburg.— A. 
Kuhlberg. — A.  Tawildarow  is  still  engaged  with  an  ex- 
amination of  the  bromine  substitution  produces  of  ethan. 
A.  Scherbatshew  has  investigated  the  relation  between  the  | 
solubility  of  salts  and  their  crystalline  water.  N.  Ljubavin  < 
has  continued  his  researches  on  the  ad  ion  of  ammonia  1 
upon  valeraldehyd.  Sctschenow  has  examined  the  absorp-  I 
tion  of  carbonic  acid(  by  saline  solutions.    Louginin  has  | 
made  a  communication  on  the  amount  of  heat  liberated 
when  the  anhydrous  chlorides  of  certain  fatty  acids  are 
decomposed  by  water  and  solution  of  potassa. 

Intelligence  from  Lund.— W.  Blomstrand.— Mauck- 
hofT  gives  a  description  of  the  masses  of  native  iron  found 
in  the  basalt  of  Ovifak,  in  Greenland,  with  analyses  of 
the  accompanying  minerals.  Oeberg  has  examined  the 
eukrit  of  Kadmon  Island,  in  Upland.  C.  M.  Fdlitzen  has 
analysed  Swedish  dolomites  and  magiesiferous  limestones 
from  various  localities.  De  Laval's  investigations  on  the 
chlorides  of  tungsten  confirm  the  results  previously 
obtained  by  Lund.  Atterberg  has  examined  the  bromine 
compounds  of  molybdenum.  Pahl's  dissertation  on  the  I 
pyrophosphates  is  an  important  contribution  to  our 
accurate  knowledge  of  that  class  of  salts.  Cronanderhas 
experimented  on  the  compounds  of  pcrchloride  of  phos- 
phorus with  the  chlorides  of  arsenic,  tungsten,  molybdenum,  I 
uranium,  chrome,  and  iron.  Petersson  has  investigated 
the  selenic  alums,  and  the  quantitative  determination  of 
aelenic  acid.  He  prefers  Bunsen's  method  as  directed  for 
chromic  acid.  The  substance  is  boiled  with  concentrated 
hydrochloric  acid,  and  the  liberated  chlorine  determined 
by  means  of  iodine  and  hyposulphite  of  soda.  P. 
Hakon»»on  has  examined  toluol-disulphuric  acid.  Paykull 
baa  experimented  on  the  compounds  of  zirconium.  Cleve 
and  Hogtundhave  studied  the  yttrium  and  erbium  com- 


pounds. They  confirm  the  results  of  Bcrlise,  Bahr,  and 
Bunsen,  and  show  that  Mosander's  terbia  is  a  mere  mix- 
ture of  didynjia,  yltna,  and  crbi.i.  They  determine  the 
equivalent  of  yttrium  as  5970,  and  that  of  erbium  113-7. 
Quantitative  methods  of  separating  the  two  earths  are 
still  wanting.  Cleve's  dissertation  on  the  platinum  base*, 
drawn  up  in  the  English  language,  appears  in  the  Svenska 
Vdtnskaf>t  Aks.  Handlinger,  1872,  vol  x.,  No.  9. 
Topsoe  and  Christiansen  have  published  in  the  Danskt 
Vidensk.  Selsk.  Skr.,  5  r.,  band  ix„  1873,  their  important 
crystallographic  optical  researches.  H.  Hvoslcf  obtained 
santonic  acid  in  1863  by  the  method  adopted  subsequently 
by  Cannizzaro  and  Sestini. 

Bullttin\de  la  Sotiete  d' Encouragement  four  Vlnduitrit 
Rationale,  No.  1,  January,  1874. 

Report  Presented  by  M.  Clot-z,  on  behalf  of  the 
Joint  Committees  of  Chemical  Arts  and  of  Agricul- 
ture, on  a  Remonstrance  of  the  Paper  Manufacturers 
against  the  Proposed  Duty  on  Salt  Employed  in 
Chemical  Works. — The  report  shows  the  serious  injury 
which  the  paper  trade  must  suffer  from  an  increase  in  the 
price  of  chloride  of  lime  and  of  soda. 

Apparatus  for  Decanting  and  Treating  Ammoniacal 
Liquor  Employed  at  the  Vaugirard  Works  of  the 
Paris  Gas  Company. — The  ammoniacal  liquor  is  pumped 
into  the  first  of  four  large  tanks,  and  after  being  allowed 
to  settle,  passes  successively  over  very  shallow  outlets 
into  the  three  others,  and  is  thus  freed  from  tarry  matters. 

Colouration  of  Glass  with  Gold. — M.  Payard,  chemist 
to  the  Baccarat  Glass  Works. — Gold  serves  in  the  gtass 
manufacture  to  produce  rose  and  red  shades.  A  certain 
quantity  of  auriferous  glass  is  prepared  beforehand,  and 
run  in  thin  plates.  Fragments  of  these  plates  are  used  by 
the  glass-blower  to  fuse  upon  his  work,  and  thus  give  a 
superficial  colouration,  It  often  happens  that  one  and  the 
same  composition  of  auriferous  crystal  gives  plates  of 
very  different  shades,  some  colourless,  others  tinged  more 
or  less  deeply  with  rose  or  red,  and  some  atmosi  black. 
These  differences  are  due  to  two  physical  causes— the 
temperature  of  the  furnace  in  which  the  fusion  I. as  been 
effected,  and  the  temperature  of  the  mould  into  which  the 
melted  material  is  run.  For  light  coloured  plates  the 
temperature  of  the  furnace  must  be  low,  and  the  mould 
very  cold.  Blue  plates  are  sometimes  produced  under 
the  same  circumstances,  which,  if  re-heated,  take  the 
normal  colour,  as  do  also  the  colourless  and  very  pale 
rose  glasses.  These  curious  facls  render  it  probable  that 
the  colouring  matter  is  neither  a  salt  nor  an  oxide,  but  a 
simple  body.  Crystal  coloured  with  gold  is  therefore 
merely  a  vitreous  matter  holding  in  suspension  metallic 
gold  in  a  state  of  very  fine  subdivision.  On  attentively 
examining  the  red  plates  it  is  easy  to  recognise  in  the 
mass  a  multitude  of  brilliant  specks  of  metallic  gold 
forming  a  sort  of  aventurine. 


MISCELLANEOUS. 

Andersonian  University.— The  Trustees  of  the 
"  Young  "  Chair  of  Technical  Chemistry  met  with  the 
Bursars  studying  for  the  last  two  years  under  that  Chair 
in  the  University  on  January  28.  Mr.  James  Napier, 
F.C.S.,  one  of  the  Trustees,  intimated  the  results  of  the 
competitive  examination  which  had  taken  place  on 
December  23.  Mr.  Napier  said  the  Trustees  felt  it  due  to 
the  donors  of  the  bursaries  to  be  able  to  show  what  pro- 
gress was  being  made  by  the  students,  and  for  thin  pur- 
pose a  series  of  questions  upon  the  branches  of  chemistry 
which  had  formed  the  course  of  study  for  the  two  years 
had  been  prepared  by  Dr.  Robert  Angus  Smith,  F.R.S., 
Manchester,  and  placed  before  the  students  for  written 
answers,  on  the  occasion  referred  to.  The  papers  con- 
taining the  answers  had  been  immediately  transmitted  to 
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Dr.  Smith,  and  the  result  was  now  communicated  to  the 
students — prizes,  the  gift  of  the  Professor,  being  awarded 
to  the  two  whose  names  stood  highest  on  the  list.  Dr. 
Smith  stated  in  his  report  that  "  the  students  appear  to 
me  to  have  attained  a  great  amount  of  accurate  know- 
ledge of  a  very  practical  kind,  and  if  the  institution  sends 
out  men  with  such  information,  and  so  capable  of 
expressing  it,  the  duty  laid  upon  it  is  most  effectively 
performed."  Mr.  Napier  then  urged  on  the  students  close 
attention  to  their  studies,  and  asked  them  not  to  forget 
that  technical  chemistry  was  greatly  promoted  by  a  know- 
ledge of  natural  philosophy,  and  that  proficiency  in  science 
can  only  be  attained  by  hard  labour.  Professor  Bischof 
expressed  the  hope  that  ere  long  the  fact  of  young  men 
having  passed  through  a  course  of  technical  science  in  the 
Andersonian  University  would  be  regarded  as  a  recom- 
mendation by  manufacturers,  and  concluded  by  proposing 
a  vote  of  thanks  to  Mr.  James  Young  for  his  liberality  in 
establishing  the  Chair,  and  to  the  donors  of  the  bursaries 
for  their  kindness  in  enabling  the  students  present  to 
obtain  the  knowledge  which  they  had  exhibited. 


PATENTS. 

ABRIDGMENTS  OF  PROVISIONAL  AND  COMPLETE 
SPECIFICATIONS. 

An  improved  sheep dit,  u-hich  is  also  applicable  to  animals  other 
than  ISMi  Michael  Wheelwright  Ivnon.  civil  engineer,  Glasgow, 
Lanark.  North  Britain.  April  17.  187}.— No.  1385.  The  feature  of 
novelty  which  constitute*  this  invention  consists  in  compounding  or 
mixing  together  green  Ran  oil,  palm  oil,  or  other  grease  or  fat.  caustic 
soda,  caustic  potash,  water,  and  glue,  so  as  to  form  a  dip  for  sheep  and 
other  animals. 

Improvements  in  the  treatment  of  night-soil  and  sewage  matters,  and 
inures  therefrom.  He 


ir.  the  manufactue  of  manures 
Scott,  Major-Gcncrsl.  C.U.,  Ealing 


the  evolved  vapours  and  iodine  into  a  condensing  chamber  and  in 
suitable  alkaline  solutions. 

Improvements  in  the  treatment  of  sewage  matters  and  the  deodorisa- 
twn  of  night-soil.  Major-General  Henry  Young  Darracott  Scott,  L  II., 
Ealing,  Middlesex.  April  25.  1S73.— No.  1509.  Instead  of  converting 
into  charcoal  as  heretofore  the  solid  matters  deposited  from  sewage  by 
precipitation  with  lime  or  lime  and  clay,  I  subject  them  to  a  tempera- 
ture only  sufficiently  high  to  decompose  their  organic  matters,  and  so 
far  scorch  or  only  partially  char  them,  so  as  to  develop  in  them  com- 
pounds of  a  tarry'  nature,  but  not  completely  to  expel  such  compounds 
as  is  done  in  the  preparation  of  charcoal.  Sewage  deposits  thus 
treated  exercise  a  remarkable  effect  in  destroying  the  nosious  smell  of 
putrescent  compounds,  and  they  may  be  used  with  great  advantage  in 
night-soil  and  rendering  it  i 


NOTES  AND  QUERIES. 


nry  Young  Darracott 
Middlesex.  April  at,  1873. — 
No.  1443.  The  object  of  this  invention  is  the  economical  and  in- 
offensive treatment  of  sewage  and  night-soil.  The  process  essentially 
consists  in  the  utilisation  ol  the  deposit  obtained  from  liquid  sewage 
by  the  lime  mrthnd  of  precipitation,  for  the  deodorisation  of  the  night- 
soil  of  towns,  and  the  retention  of  the  fertilising  elements  of  such 
excrcmrntitious  matters. 

An  improved  compound  to  te  used  as  a  vehicle  for  paints  used  in 
house,  ship,  and  general  seork.  Joseph  Edmund  Tnvenet,  Paris, 
France.  April  St,  1873.— No.  1446.  This  improved  vehicle,  to  be  used 
a>  a  substitute  for  linseed  or  other  siccative  oil  or  liquid,  is  composed 
of— j (.m  parts,  by  weight,  of  hot  water;  4  parts  of  potash  ;  and  6  parts  1 
of  carbonate  of  soda.  This  mixture,  when  dissolved,  is  boiled,  and 
a  parts  of  colophony  and  10  parts  of  oleic  acid  then  added  separately ; 
alter  which  the  whole  is  boiled  until  completely  dissolved.  The  pro- 
portions specified  may  be  varied. 

Improved  combinations  of  ingredients  for  cleansing  and  bleaching 
wools  and  other  suitable  fibres  and  fabrics.  James  Bateson  Kickards, 
"  The  Green,'  Kilbtirn,  Middlesex.  April  22,  1S73.— No.  1460.  Com- 
bination No.  t  consists  of— Silica,  soda,  charcoal,  aand.  dissolved  in 
WMer.  Combination  No.  a  consists  of— Silica,  potash,  charcoal,  sand, 
and  water  as  before. 

Improvements  in  :he  manufacture  of  gas  for  illuminating  and  other 
purposes,  and  in  apparatus  connected  th  erewith,  lnham  Baggs,  prac- 
lical  chemist,  High  llolborn.  Middlesex.  April  23,  1873  —No.  1471. 
This  invention  consists  in  certain  improved  methods  of  obtaining, 
treating,  separating,  and  purifying  gas  for  illuminating  and  other  pur- 
poses, obtained  by  the  decomposition  of  water  in  connection  with 
incandescent  carbonaceous  materials,  and  which  methods  arc  partly 
improvements  upon  an  invention  for  "Improvements  in  the  manu- 
failure  of  ir.flamro.-iMe  gases  and  in  their  application  to  useful 
purposes,"  for  which  Letters  Patent  were  granted  to  the  applicant, 
bearing  ("ate  the  23rd  day  of  October,  1863,  No,  2719. 

Improvements  in  the  prculnction  and  treatment  of  colouring  matters. 
John  Henry  Johnson,  47,  Lincoln's  Inn  Fields.  Middlesex.  (A  ccm- 
municalion  from  Edward  Croissant  and  Louis  Marie  Francois  Breton- 
nitre,  both  of  Paris).  April  24,  1873.— No.  1480.  This  invention 
relates  to  a  mode  of  obtaining  colouring  matters  soluble  in  water, 
suitable  for  dyeing  textile  fibruus  substances  of  all  kinds,  from  organic 
substances  nnt  hitherto  employed  for  that  purpose,  by  a  simple  and 
economical  process,  which  process  is  also  applicable  to  the  treatment 
of  known  colouring  matters,  with  a  view  to  improving  the  quality  of 
the  colouring  matter  so  treated.  The  improved  process  consists  in  the 
direct  treatment  of  the  organic  or  other  body  to  be  operated  upon  with 
alkaline  sulphides  or  polysulphidcs  at  a  more  or  less  elevated  tem- 
perature, which  may  range  from  too  Centigrade  to,  say, 350°, according 
to  the  nature  of  the  substance  under  treatment  and  the  tint  required- 
he  more  elevated  the  temperature,  the  darker  being  the  lint  obtained. 

Improvements  in  recozeitng  iodine  from  phosphates  of  lime  during 
the  manufacture  of  superphosphate  of  lime,  and  in  apparatus  therefor. 
Dr.  Loms  Thiercciin,  Paris.  April  25, 1873.— No.  1300.  The  object  of 
the  invention  consists  in  recovering  the  iodine  from  phosphates  of 
lime  during  the  manufacture  of  superphosphate  of  lime,  which  I  obtain 
by  causing  the  sulphuric  acid  to  act  on  the  phosphate  in  a  closed  vessel 
instead  of  an  open  vessel  as  was  hitherto  done,  which  vessel  com- 
municates with  an  air-pump  or  other  exhausting  apparatus  for  carry  1 0  g 


Separation  of  Magnesium  and  Calcium.— Will  any  of  your 
numerous  readers  kindly  inform  me  as  to  the  best  method  of  separating 
manganese  and  calcium,  when  the  latter  is  in  large  excess  —  Owin 
Mokoah. 

Maize  Flour.— Can  any  of  your  readers  inform  me  if  maixc  flour  of 
fine  quality  will  make  good  dessert  biscuits,  and  whether,  commercially 
speaking,  it  would  pay  to  use  such  maixe  flour  for  said  purpose,  pro- 
vided it  could  be  prepared  at  a  cost  below  that  of  wheaten  flour. — A.  K. 

Manufacture  of  Soda  Crystals.— Permettex  moi  d'avoir  recours 
»  votrc  obligeanee  habituelle  pour  me  renseigner  si  possible  sur  le 
sujet  suivsnt.  Les  usines  de  cristaux  de  soude  Anglaiscs  peuvent— 
elles  fabriquer  en  etc,  ct  dans  ce  cas  vouloir  bien  in  indiquer  quel  est 
le  procede  employee  pour  obtenir  unc  temperature  asscz  basse,  afin 
que  la  crislallisation  puiaae  operer. — P.  G.  Clavel. 

Notes  on  the  Utilisation  of  Sewage.— (From  the  "Report  o 
the  Main  Drainage  Committee  for  1864."  vol,  487). 

4003.  (To  Mr.  Rawlmson.)  The  river  Aire,  which  passes  through 
Leeds  and  Bradford,  is  stated  to  be  as  bad  as  the  Medlock;  is  that  tbe 
case  r — It  is  very  foul. 

4064.  I  believe  the  mud  which  is  deposited  in  that  stream  is  raised 
up  by  the  floods,  when  they  come  down,  and  stinks  and  putrefies  for  a 
long  way  down  the  river?— It  is  so.  The  facts  appeir  to  be  these, that 
in  those  rivers  in  Manchester,  the  sewage  matter  combines  in  some 
way  with  the  subsoil ;  and  fermentation  takes  place  j  you  sec  the  gas 
rise  up  in  a  bubble,  and  a  mass  of  scum  with  it  which  cakes  on  the  surface. 
You  might  skim  the  Drideeuatcr  Canal  at  Manchester,  and  cleanse  it 
completely  every  four  ancftwenty  hours  ;  and  this  process  of  putrefac- 
tion with  the  subsoil  takes  place, and  raises  this  scum,  sad  again  cakes 
and  covers  the  surface. 

4074.  (To  Mr-  Rawlinton.)  Then  if  it  were  remunerative  to  remove 
the  matters  of  the  cesspools  to  the  land  in  former  days  by  meant  of 
catts,  will  it  not  be  still  more  remunerative  in  these  days  to  tcmove  it 
by  meant  of  suspension  in  water  through  mains,  and  with  pumping 
engines  ?— There  is  no  doubt  about  it ;  you  can  pump  by  those  engine! 
in  the  Lambeth  works,  which  stand  almost  opposite  this  house,  1 
believe, above  80,000  gallons  too  feet  high,  at  a  working  cost  (including 
coals,  tallow,  and  wages)  of  it.,  and  you  would  lift  sewage  on  a  large 
scale  for  the  same  money. 

4104.  (To  Mr.  Kawlinson.)  In  the  case  of  Edinburgh,  is  not  that  a 
mode  of  application  that  will  not  be  adopted  at  present  by  any  town 
that  Lommcnccd  works  afresh  ?— In  Edinburgh  they  have  the  sewage 
for  nothing  ;  they  have  it  entirely  their  own  way :  it  has  been  applied 
to  some  of  those  meadows  above  200  years,  and  this  fact  hat  been  very 
useful  as  showing  that  land  will  continue  to  utilise  it  for  a  great  length 
of  time.  Putrid  town  leuage  has  been  applied  at  Edinburgh  for  above 
aoo  years  to  the  same  portion  of  land,  and  from  that  down  to  the  present 
time,  the  same  land  has  giv  en  off  a  beneficial  crop,  and  it  is  not  proved 
to  have  been  prejudicial  to  the  health  of  the  district.  But  it  is  applied 
rudely  in  large  open  carriers  in  which  the  sewage  is  floated  along,  and 
it  is  in  those  open  carriers,  where  putridity  continues  from  the  scum 
and  sediment  on  them,  that  you  have  the  nuisance  and  the  stench 
which  has  been  referred  to,  and  not  from  the  irrigated  area  where  the 
growing  plants  exist. 

4200.  (To  Mr.  Rawlinton.)  Would  your  experience  lead  you  to  say 
that  no  tuch  nuisance  need  really  be  occasioned  7—1  am  satisfied  that 
if  this  room  were  a  grass-plot,  you  might  irrigate  it  every  morning  and 
not  have  any  perceptible  smell  from  it  within  half  an  hour  after  irriga. 
tion. 

4210.  But  if  there  were  a  perceptible  smell  for  half  an  hour  after, 
would  not  that  be  a  nuisance  that  would  justly  be  complained  of?-lt 
might  be,  but  even  that  evanescent  smell  might  be  very  cheaply  got 
rid  of  by  using  a  disinfectant. 

«tll.  At  what  point  in  the  system  could  you  use  a  disinfectant  ?— 
Immediately  before  pumping.  The  tcwagc  of  Carlisle  hat  been  for 
four  or  five  yeart  used  upon  the  meadows  which  are  bounded  by  the 
river  Eden,  and  Mr.  McDougall,  who  is  the  patentee  of  a  disinfecting 
fluid,  does  use  it  before  the  sewage  water  goes  on  to  tbe  land,  and  I 
understand  that  there  is  no  perceptible  smelt  at  all  from  it. 

421a.  Do  you  know  whether  there  is  much  expense  attending  the 
use  of  that  disinfecting  fluid  ? — Not  very  much. 

4213.  (To  Mr.  Rawlinton.)  Could  the  use  of  tuch  a  fluid  be  very 
easily  and  practically  applied  to  the  whole  of  the  tewage  of  London  ? — I 
believe  that  he  applied  nit  disinfectant  during  that  very  hot  summer 
in  1839  to  a  portion  of  the  district  of  London,  and  I  think  that  the  calcula- 
tions aa  to  the  expense  have  shown  us  that  you  may  ute  •disinfectant  of 
that  kind,  varying  from  lime  at  £1  per  1,000,000  gallons  up  to  per- 
chloride  of  iron  at  £3  per  1,000,000  gallons,  and  the  effect  woula  be 
completely  to  destroy  the  tmell  for  a  time,  an.:  if  you  applied  the  sewage 
to  land  at  once ,  the  effect  would  be  effectually  to  destroy  all  smell. 
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AMOUNT  OF  EXHAUSTION  OBTAINABLE 
SPRENGEL'S  MERCURIAL  AIR-PUMP. 

By  W.  V.  DONKIN,  M.A. 


BY 


In  the  early  part  of  the  year  1870  I  made  a  series  of 
experiments  with  the  object  of  ascertaining  the  limit  of 
the  exhaustion  attainable  by  means  of  the  Sprengel  pump. 
The  pump  used  was  similar  in  construction  to  that 


described  by  Mr.  McLcod  in  a  paper  on  the  determination 
of  the  gases  in  water  {jfourn.  Cliem.  Soc,  N.S.,  vol.  vii., 
p.  311),  including  the  syphon-tube,  or  "air-trap,"  inter- 
posed between  the  funnel  and  the  fall-tube. 

The  method  used  consisted  in — (1)  exhausting  a  glass 
vessel,  to  which  was  attached  a  capillary  tube  sealed  at 
the  end  ;  (2)  letting  mercury  run  into  the  vessel,  so  as  to 
enclose  all  the  residual  air  in  the  end  of  the  capillary  tube ; 
(3)  measuring  the  volume  of  this  residual  air,  and  com- 
paring it  with  that  of  the  vessel  exhausted .  The  vessel  used 
was  a  pipette  of  50  c.c.  capacity,  one  end  of  which  was 
drawn  out  to  a  fine  capillary  tube  and  sealed,  and  the 
other  end  adapted  to  the  pump.  In  the  earlier  experi- 
ments the  vessel  used  was  a  bulb,  which  was  sealed  off 
after  the  exhaustion,  and  the  end  broken  off  under  the 
surface  of  mercury.  There  was  reason,  however,  to 
believe  that  air  was  carried  in  by  the  violent  rush  of  the 
mercury,  particularly  if  the  end  of  the  glass  tube  was 
broken  against  the  bottom  of  the  vessel  containing  the 
mercury ;  at  any  rate  there  was  no  proof  that  this  was  not 
the  case ;  and  therefore  in  all  the  subsequent  experiments 
a  neat  device  was  made  use  of  for  introducing  the  mercury 
which  was  suggested  to  me  by  Mr.  McLeod,  and  which 
consisted  in  closing  the  bottom  of  the  fall-tube  of  the 
pump  after  the  exhaustion,  while  the  pipette  was  still 
attached  to  its  upper  end,  so  that  the  mercury  was  driven 
up  into  the  pipette  without  any  chance  of  carrying  in  air 
along  with  it.  The  end  of  the  capillary  tube  was  then 
broken  off  so  as  to  enclose  the  residual  air  by  a  short 
column  of  mercury.  Care  was  taken  that  the  closed  end 
of  the  capillary  tube  should  be  above  the  level  of  the 
mercury  in  the  funnel  of  the  pump,  so  that  on  breaking  it 
off  the  column  of  mercury  was  driven  a  little  further  into 
the  capillary  tube.  The  two  ends  of  the  column  being 
thus  in  the  same  condition  as  regards  capillarity,  no  error 
through  alteration  of  volume  of  the  enclosed  air  from  this 
cause  could  occur. 

The  next  operation  was  to  measure  the  volume  of  the 
enclosed  air ;  and,  since  in  the  more  complete  exhaustions 
it  was  barely  visible  to  the  naked  eye,  the  only  chance  of 
doing  this  with  any  approach  to  accuracy  was  to  measure 
it  under  a  microscope  with  a  micrometer.  For  this  pur- 
pose the  little  piece  of  tube  was  mounted  on  a  slide  in 
Canada  balsam,  the  open  end  being  left  exposed  to  the 
air,  and  the  length  and  diameter  of  the  part  of  the  tube 
enclosing  the  air  was  carefully  measured.  The  micrometer 
used  reads  to  1- 20,000th  of  an  inch,  and  thus  gave  the 
results  in  cubic  inches.  These  were  converted  into  cubic 
centimetres  by  multiplying  by  the  constant  16-386;  so  that 
if  I  and  r  are  the  length  and  radius  of  the  part  of  the  tube 
enclosing  the  air,  its  volume  in  cubic  centimetres  is 
16-386  x/nr*,  and  the  fraction  representing  the  exhaustion 
attained  (the  capacity  of  the  pipette  being  50  c.c.)  is— 
16386  x  Ikt* 

The  pipette  was  attached  to  the  pump  by  means  of  a 
short  and  rather  thick  piece  of  black  india-rubber  tubing, 
and  the  joint  was  surrounded  by  glycerin. 


The  experiments  were  made  with  the  apparatus  arranged 

in'  four  different  ways,  with  the  object  of  ascertaining  

(1)  whether  the  above  joint  is  a  satisfactory  one,  and  (2) 
whether  the  air-trap  has  any  effect  in  increasing  the 
amount  of  exhaustion. 

In  order  to  decide  the  first  point,  several  experiments 
tre  made  after  removing  the  air-trap  altogether,  (<i)  with 
the  india-rubber  joint,  (*)  with  the  pipette  sealed  her. 
metically  on  to  the  top  of  the  fall-tube. 

In  the  first  series  (<t),  consisting  of  five  experiments,  the 
exhaustion  attained  appeared  to  improve  successively, 
although  the  time  occupied  and  the  quantity  of  mercury 
used  was  approximately  the  same  in  each  case, 
the  fractions  obtained  varying  from  1-229, 300th  to 
I-  10,770,000th.  The  reason  of  this  probably  lies  in  the  fact 
that  the  same  piece  of  india-rubber  was  used  as  a  connector 
in  all  the  experiments,  and  that  the  gases  originally 
occluded  in  it  got  gradually  pumped  out. 

A  few  exhaustions  were  now  made  (series  b)  after 
removing  the  india-rubber,  and  sealing  the  pipette  on  to 
the  pump.  The  lowest  fraction  obtained  was  1  •  15,330,000th, 
which  is  rather  lower  than  the  best  of  those  in  series  a. 
It  appears  then  that,  if  the  air-trap  is  notinterposed,  a  well- 
used  india-rubber  joint  immersed  in  glycerin  is  as  good  a 
means  as  any  for  connecting  vessels  to  be  exhausted  with 
the  pump. 

In  order  to  decide  the  second  point,  via.,  the  value  of 
the  air-trap,  two  more  series  of  experiments  were  made 
after  replacing  the  air-trap— (c)  with  the  same  india- 
rubber  joint  as  before ;  (rf)  after  sealing  the  pipette  again 
on  to  the  pump.  The  best  exhaustion  obtained  in  series 
(c)  was  represented  by  i-2r,4a8,oooth,  and  those  in  series 
(J)  by  the  fractions  1-21 1,866,000th,  i-3o8,26o,oooth,  and 
1  -0,37,920,000th. 

From  this  it  is  evident  that,  so  long  as  an  india-rubber 
joint  is  used,  the  air-trap  has  but  little  effect  in  increasing 
the  amount  of  exhaustion  obtained ;  but  that,  when  the 
pipette  is  sealed  on  to  the  pump,  it  is  the  air-trap  which 
makes  all  the  difference,  the  exhaustions  becoming  much 
more  per/ed.  The  air-trap  is,  in  fact,  an  arrangement  by 
which  the  mercury  is  made  to  pass  through  a  vacuous 
space  before  reaching  the  pump.  The  mercury  which  has 
been  in  contact  with  the  air  appears  to  carry  with  it, 
possibly  in  solution,  a  small  quantity  of  air  which  it  will 
give  up  into  an  empty  space,  and  if  this  space  is  the 
vessel  to  be  exhausted,  it  is  plain  that  the  exhaustion 
cannot  be  carried  beyond  a  certain  limit ;  whereas,  when 
the  mercury  has  passed  through  a  preliminary  vacuum, 
where  it  can  leave  its  dissolved  or  adherent  air,  there 
appears  to  be  no  definite  limit  to  the  exhaustion  attainable, 
the  difference  in  the  three  experiments  (series  d)  depending 
on  the  length  of  time  during  which  the  pump  was  in  action. 
In  the  last  of  them,  for  example,  the  mercury  was  allowed 
to  run  for  at  least  an  hour  at  the  rate  of  about  two  drops 
per  second,  after  the  exhaustion  was  apparently  com- 
plete. 

In  the  case  of  the  small  volumes  represented  by  the 
three  last  fractions,  the  probable  errors  of  measurement 
become  relatively  large,  and  they  are  further  increased 
by  the  fact  that  the  volumes  are  not  cylindrical.  When  a 
very  fine  capillary  glass  tube  is  sealed  by  momentary 
exposure  to  the  edge  of  a  flame,  as  was  the  case  in  all  the 
above  experiments,  the  interior  form  of  the  sealed  end  is 
nearly  that  of  a  pin's  point,  or  (in  section)  the  bows  of  a 
ship  with  very  fine  lines.  In  the  three  last  experiments 
the  mercury  was  driven  qui1 
tube,  and  in  the  last  was  mi 

assuming  the  longitudinal  curvature  of  the  sides  to  be 
circular,  the  volume  of  such  a  solid,  from  the  apex  to  the 
base  of  the  conical  part,  is  about  0-42  of  its  circumscribing 
cylinder.  This  correction  was  applied  in  each  case  except 
the  last,  where  the  volume  was  taken  as  that  of  a  cone, 
from  which  it  did  not  appreciably  differ,  and  was  therefore 
one-third  of  the  circumscribed  cylinder. 

As  an  example  of  the  mode  of  calculation,  the  numbers 
*  in  the  experiment  from  series  c  may  be  given 
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Length  of  bubble  =  0-0705  inch. 
Radios  of  tube     ~  0  0008  „ 

.  • .  r>  =  0-00000064. 

lwr*x  16386 

50 

log.  0  0705  =  28481891 
+  log.  r>  =  7-8061800 
+  log.  it  =  0-497 1 500 
+  log.  16386=  12144730 


log.  50 
-log. 


and  the  fraction  is— 


63679921 
=  109S9700 
=  6^679921 

7  33°9779 

n  =  21,428,000. 


21,428,000 

In  this  experiment,  the  diameter  of  the  tube  was  taken 
as  0-0016  inch.  Now,  if  the  reading  had  been  taken  as 
0  00165  inch,  the  radius  would  have  been  0*000825  inch, 
and  the  fraction  expressing  the  exhaustion  1-20, 150,000th. 
The  difference,  however,  between  the  above  readings  was 
clearly  perceptible,  and  there  was  no  doubt  that  the 
smaller  one  was  the  most  accurate. 

A  similar  alteration  in  the  readings  obtained  in  the  last 
experiment  of  series  (d)  causes  relatively  a  much  larger 
alteration  in  the  final  result,  the  fraction  in  this  case 
becoming  1-836.6to.ooo. 

It  appears,  then,  from  these  experiments  that  the  Sprengel 
pump  may  be  made  to  give  an  exhaustion  down  to 
i-  10,000,000th  in  its  simplest  and  most  convenient  form, 
vix.,  without  an  air-trap,  and  with  an  india-rubber  joint 
immersed  in  glycerin  ;  but  that,  if  a  very  complete  ex- 
haustion is  required,  the  air-trap  must  be  used,  and  the 
vessel  to  be  exhausted  must  be  sealed  hermetically  on  to 
the  pump.   

RESEARCHES  ON  THE  ATOMIC  WEIGHT  OF 
THALLIUM.* 
By  WILLIAM  CROOKES,  F.R.S..  &c. 
(Continued  from  p.  116). 

Section  V.— Calculation  of  the  Results. 
The  succeeding  results  must  not  be  regarded  as  embodying 
all  the  attempts  to  determine  the  atomic  weight ;  for,  as 
stated  in  the  preceding  section,  many  of  the  apparatus 
were  broksn  at  various  stages  of  the  operation.  The 
calculations,  however,  serve  to  illustrate  the  weighings 
which  came  to  a  successful  issue. 

For  the  accurate  determination  of  the  weighings,  it 
will  be  seen  that  it  is  necessary  to  ascertain  the  density 
of  the  ordinary  atmosphere  at  the  place  where  the 
weighings  are  made.  Ritter  has  deduced  from  Rcgnault's 
observations  that  in  Paris,  lat.  48*50'  14",  at  60  metres 
above  the  level  of  the  sea,  a  litre  of  dry  atmospheric  air 
at  o*  C.  and  760  millims.  pressure  weighs  1*2932227  grms. 
It  is  well  established  that,  if  G  represents  the  force  of 
gravity  at  the  mean  level  of  the  sea  in  lat.  45°,  the 
force  of  gravity  in  lat.  X  at  the  mean  level  of  the 
sea  -  0(1-0*0025659  cos  aX). 

The  force  of  gravity  in  a  given  latitude  at  a  place  on 
the  surface  of  the  earth  at  a  height,  *,  above  the  mean 
level  of  the  sea— 

-I- (-5051 

multiplied  by  the  force  of  gravity  at  the  level  of  the 
•  A  Paper  read  before  the  Koyil  Society  J  una  ao,  1B71. 


sea  in  the  same  latitude,  r  being  the  radius  of  the 
earth  •=  63966198  metres,  c  its  mean  density,  and  c'  the 
density  of  that  part  of  the  earth  which  is  above  the  mean 
level  of  the  sea ;  and,  if  the  ratio  c  ' :  c  be  taken  as  5  : 1 1, 
then— 

2  —  - c  =  1*32  nearly. 

2C 

Continuing  the  reasoning,  Professor  Miller  has  shown 
that  a  litre  of  dry  atmospheric  air,  containing  the  average 
amount  of  carbonic  acid,  at  0°  and  760  millims.  pressure, 
at  the  height  x  above  the  mean  level  of  the  sea  in  lat.  X, 
weighs  in  grammes — 

1  2930693(1  -  1-32^(1-0-0025659  cos  2X) 


It  has  been  shown  by  Regnault  and  others  that, 
o°  and  50°,  the  ratio  of  the  density  of  air  at  o'  to  its  density 
at  f  is  1 +0-003656*,  and  that  the  density  of  the  vapour  of 
water  is  0-622  of  that  of  air.  Therefore  the  weight  in 
grammes  of  a  litre  of  air  will  be — 

1-2930693    6-0-3781-/  xV  , 

-^j  .  3.     I  |  _  j.32_  l(,  _  0  0025659  cos  2X), 

1+0*003656*      760    \  «v 

where  /  is  the  temperature  of  the  air,  b  the  barometric 
pressure,  v  the  pressure  of  the  vapour  (of  water)  present 
in  the  air,  both  expressed  in  millimetres  of  mercury  at  0°, 
x  the  height  above  the  mean  level  of  the  sea,  X  the  latitude. 
My  laboratory  at  Mornington  Road,  Regent's  Park,  where 
the  atomic  weight  of  thallium  was  determined,  is  in 
lat.  51°  32'  6 ",  at  a  height  of  35  05  metres  above  the  mean 
level  of  the  sea.    The  expression  consequently  becomes— 

I  293f^j I   .^^JZ^-ggggg  289815)  (1OOO5802549). 

1+0*0036561  760 

As  a  litre  is  the  volume  of  1000  grms.  of  water  at  its 
maximum  density,  the  division  of  this  expression  by  1000 
gives  the  ratio  of  the  density  of  air  to  the  maximum 
density  of  water.  By  the  addition  of  the  logarithm  of 
b  -  0-3781-  in  millimetres  to  log.  A/  we  obtain  the  logarithm 
of  the  ratio  of  the  density  of  air  at  /•  to  the  maximum 
density  of  water. 

Table  A.— Calculated  for  Mornington  Road, 


Regent's  Park. 

t. 

io+log.A<.  Diff. 

t. 

10+ log.  Af.  Diff. 

'5 

4207868 

0 

4231055 

1502 

1585 

16 

4- 206366 

I 

4229470 

1498 

1579 

'7 

4204868 

'2 

4227800 

18 

1492 

4*226317 

'574 

4203376 

3 

1487 

1567 

'9 

4201889 

4 

4224750 

1563 

1483 

20 

4-200406 

5 

4223187 

1556 

1477 

21 

4198925 

6 

4*221631 

'55' 

22 

4'97458 

7 

4220980 

1468 

1545 

23 

4' '95990 

s 

4218535 

1462 

1540 

24 

4194528 

9 

4216995 

'457 

'535 

25 

4*193071 

10 

4*215460 

26 

'452 

1529 

4'igi6i8 

11 

4-213931 

'447 

1524 

27 

4-190171 

12 

4212407 

28 

'443 

1518 

4188728 

13 

4-210889 

'438 

4209376 

'5'3 

29 

4-187290 

»4 

1508 

c  0  1433 

30 

4' 185857 

15 

4-207868 
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Table  B.— Values  of  o-378x|t>/,  where  t><  is  the  maximum  pressure  of  vapour  at  the  temperature  /,  in  millims.  of 

mercury  at  0°,  according  to  Regnault's  observations.* 


»■  0. 

0    ri6 

1  ..    ..    ..  1-25 

a    i"34 

3  ..    ..    ..  1*43 

4    »"54 

3  •*  1  "65 

6  •   1*76 

7   

8    2'OJ 

9    2-16 

10    231 

»    247 

12    2-64 

13    281 

14  ..    ..    ..  3-00 

15    320 

»6    3-4' 

17    363 

18    387 

19    4« 

2°    438 

ai    466 

«    495 

23    5'26 

»4    559 

*5    593 

26    6-30 

27    668 

28    708 

29    75' 

3°    795 


1. 
117 
t  25 
'•35 
»44 

1-  55 
t-66 
178 
1  90 

2-  03 
217 
232 
248 
265 
283 
3  02 
3'« 
3*43 
366 
390 
4' 15 
4-4t 
469 
499 
530 
562 

597 

672 
7-12 

800 


2. 
I'lS 
126 
l-36 

I  45 
156 
167 
179 


3- 

ri8 
1-27 

i'37 
146 


1-9'  1-93 

205  2-o6 

219  2-21 

234  235 

250  252 

267  2-69 

285  287 

3-04  3*06 

324  3'26 

3-46  348 

3-68  371 

3-9*  395 

417  420 

444  447 

472  475 

502  505 

533  536 

566  569 

6ot  604 

637  641 

075  679 

917  7-2t 

759  764 

804  809  81 
*  Annalts  dt  Chimit,  1843.  3tne 


119 

I-28 
''37 

''47 
158 
1 '69 
1-81 
194 
ao8 

222 

237 

253 

3i 

308 

328 
350 
3  73 

397 
422 

449 

478 
5-08 

539 
573 
608 

IV 
683 

725 

768 


•trie, 


S- 

I-20 
I  29 
I  38 

1-  48 
159 
I70 

1  82 

195 
209 
224 
239 

2-  55 
272 

2  91 

3-  10 
331 
352 

3  75 

4-  00 

4"25 
452 
481 
511 

543 
576 
6  12 
649 
687 
7-29 

773 
818 
xv.,  p.  138. 


6. 

1-21 
1-50 

i  39 

I  49 

1-  60 
172 

1  84 
rg6 
210 
225 

2-  40 

2  57 
2  74 
2  93 
312 

333 
354 

378 
402 

428 

455 
4  84 

5>4 
546 

580 
6,5 
653 
6-91 
7  34 

7  77 

8  23 


7- 
I  22 

1  3« 
I  40 
I  50 
1  6l 

1  73 

198 
212 

2  27 
2-42 
258 
276 
294 
3"4 

3  35 
357 
380 

4  04 
430 

458 
487 
5'7 
549 
583 
6-19 
656 
695 
738 
782 
828 


123 
132 
1  41 
151 
163 

1  74 
186 

1  99 

2  13 
228 
244 
260 

2  78 
296 
316 

337 

3  59 
382 
407 

4  33 
461 
490 

5*20 

552 
587 

6'22 
660 
699 

Ttl 

7  86 
823 


•y 

•  24 
»  33 
1*42 

1  53 
164 

1  75 
187 

2-OI 
215 
229 

2'45 

2  62 

2-  80 
298 

3*«8 

339 

3-  6t 

383 
409 
436 
463 
492 

523 
556 
590 
626 
664 

7°3 
746 

7-  9* 

8-  37 


These  logarithms,  when  increased  by  0*000030,  agree 
with  those  employed  by  Professor  Miller  in  his  determina- 
tion of  the  value  of  the  new  standard  pound  (see  Phil. 
Trans,  for  1856)  when  working  in  the  cellar  under  the 
Mineralogies)  Museum  at  Cambridge,  in  lat.  52s  12'  18", 
about  8  metres  above  the  mean  level  of  the  sea;  increased 
by  0  000002  they  can  be  used  in  reducing  weighings  in 
Somerset  House,  lat.  51*  30'  40",  29-56  metres  above  sea- 
level  ;  or  diminished  by  0  000102  for  weighings  made  in 
Paris. 

We  have  next  to  consider  the  influence  exerted  by  the 
hygrometric  state  of  the  atmosphere,  or,  in  other  words, 
the  influence  of  the  vapour  of  water  suspended  in  the 
atmosphere.  It  is  clear  that  the  moist  air  is  nothing  more 
than  a  mixture  of  v  cubic  inches  of  dry  air  at  t*  under  a 
pressure  minus  that  of  the  vapour,  and  of  v  cubic  inches 
of  vapour  at  t'  and  the  pressure  resulting  from  the  hygro- 
metric  condition.  Biot,  Rcgnault,  and  Dianchi  have 
ascertained  that  the  pressure  of  vapour  in  an  ordinary  dry 
room  is  two-thirds  of  the  maximum  pressure  due  to  the 
temperature. 

(To  be  continued.) 


NOTE  ON  A 

NEW    METHOD  OP  TAKING  SPECIFIC 
GRAVITIES,  ADAPTED    FOR    SPECIAL  CASES. 
Dy  E.  SONSTADT. 

The  method  to  be  described  I  devised  some  years  ago  for 
the  purpose  of  quickly  and  accurately  comparing  together 
the  specific  gravities  of  different  specimens  of  certain 
alkali  salts,  and  especially  chloride  and  sulphate  of  potas- 
sium. I  have  found  the  method  very  convenient,  not  only 
in  these  case*,  but  also  whenever  wanting  to  know  the 
sp.  gr.  of  any  mineral  not  so  heavy  as  to  sink  in  such  a 
liquid  as  could  be  conveniently  made  and  used. 

For  taking  the  sp.  gr.  of  specimens  of  chloride  of  potas- 
sium and  of  potassium  alum  I  used  iodide  of  ethyl,  which, 


having  been  prepared  from  commercial  "  methylated 
spirits,"  contained  a  few  per  cents  of  iodide  of  methyl,  and 
had  a  sp.  gr.  of  about  2s.  This  was  diluted  by  bisulphide 
of  carbon*  until,  at  the  temperature  of  the  experiment,  a 
standard  specimen  of  the  chloride  of  alum,  prepared  with 
great  care  and  of  proved  purity,  neither  rose  nor  sank 
when  immersed  in  the  liquid.  The  crystal  could  then  be 
made  to  swim  or  sink  by  a  very  slight  alteration  in  the 
temperature  of  the  liquid,  such  as  might  be  produced  by 
holding  the  bottle  a  moment  in  the  hand,  or  by  placing  it 
in  a  cooler  part  of  the  room.  When  the  liquid  is  standard- 
ised, say,  to  pure  chloride  of  potassium,  any  specimen  of 
that  salt  may  at  once  be  examined  by  dropping  it  into  the 
liquid  still  containing  the  standard  crystal.  If  the  speci- 
men contain  even  only  a  trace  of  sodium,  rubidium,  or 
caesium,  it  will  be  known  by  its  greater  specific  gravity, 
and  consequent  tendency  to  sink  in  the  liquid  that  sup- 
ports the  pure  specimen.  The  difference  may  be  only 
just  perceptible,  or  it  may  be  considerable.  Slight 
differences  may  be  quantitatively  determined  by  observing 
through  how  many  degrees  of  temperature  the  liquid 
must  be  cooled  to  bring  the  heavier  specimen  into  equi- 
librium. Larger  differences  require  for  their  determination 
a  series  of  bottles  containing  liquids  so  adjusted  that  the 
intervals  between  may  be  filled  up  by  moderate  changes 
of  temperature.  If  the  crystal  examined  is  heavier  at  one 
end  or  side  than  at  the  other,  this  difference  will  be  shown 
by  the  heavier  end  always  being  below  after  coming  to 

'  rest,  however  often  it  may  be  shaken  up.  This  is 
remarkably  the  case  with  crystals  of  chloride  of  potassium 
prolonged  in  one  direction.    The  end  last  formed  I  have 

'  found  to  be  specifically  the  heaviest.  When  an  alum  is 
examined,  it  will  be  found  that  the  presence  of  any  trace 

,  *  Chloroform  may  be  used  aa  a  diluent  instead  of  bisulphide  o 
I  carbon,  but  lraa  advantageously.  In  cither  case,  the  liquid  gains  in 
,  »p.  gr.  by  exposure  to  the  air,  owing  to  (he  greater  volatility  of  the 
1  diluent  ;  but  the  change  is  much  more  rapid  when  chloroform  it  uied 
,  thini  when,  at  recommended  in  the  text,  bisulphide  of  carbon  is  uted. 
The  liqui  1  soon  becomes  coloured  by  separation  of  iodine,  but  this 
m«>  be  prevented  by  keeping  in  it  rntgnesium  or  copper  wire,  or 
i  filings. 
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of  ammonia  lowers  the  sp.  gr.,  while  the  presence  of  I 

sodium,  rubidium,  or  caesium  increases  it.  Sodium  |  ON  THE  METHODS  OF  ANALYSING  WATER.* 
appears  to  be  always  present  in  potassium  alum  crystal- 
lised out  of  a  liquid  containing  much  of  any  salt  of  sodium;  By  HERD.  TIEMANN. 
nor  can  the  sodium  be  completely  separated  by  one  re- 
crystallisation.  When  potassium  alum  is  perfectly  pure, 
I  did  not  find  the  sp.  gr.  of  the  crystals  vary  in  the  least 
under  different  conditions  of  formation.  In  one  instance 
seven  re-crystallisations  gave  crops  from  which  specimens 
were  selected,  and  proved  to  be  of  perfectly  equal  sp.  gr. 
Yet,  if  a  trace  of  rubidium  is  contained  in  an  otherwise 
pure  potassium  alum,  so  minute  that  the  spectroscope 
fails  to  detect  it  in  the  ordinary  gas  flame,  and  only  shows 
the  principal  rubidium  lines  in  the  flame  of  hydrogen 
burning  in  air,  that  specimen  of  alum  will  be  distinguish- 
able from  the  pure  salt  when  crystals  of  the  two  are  placed 
together  in  a  well-adjusted  liquid.  This  fad  illustrates 
the  extreme  delicacy  of  this  method  of  comparing  specific 
gravities. 

In  testing  the  sp.  gr.  of  sulphate  of  potassium  and  of 
many  minerals,  I  have  used  a  solution  in  water  of  pure 
iodide  of  potassium  and  pure  mercuric  iodide.  To  form 
this  solution,  a  saturated  solution  is  taken  at  c  ommon 
temperature  of  iodide  of  potassium,  and  as  much  mercuric 
iodide  is  stirred  up  in  it  as  it  will  dissolve.  It  will  then 
dissolve  more  iodide  of  potassium,  then  more  mercuric 
iodide,  and  so  forth.  The  iodides  dissolve  very  slowly  at  the 
last,  and  as  it  is  best  not  to  accelerate  the  solution  by  the 
application  of  heat,  considerable  time  must  be  allowed 
when  a  liquid  of  maximum  strength  is  required.  The 
solution,  after  filtering,  is  fit  for  use,  and  may  be  obtained, 
without  danger  of  its  crystallising  above  zero,  of  sp.  gr. 
3*085  at  ii°  C.  This  liquid  is  transparent,  very  mobile, 
filters  easily,  is  of  an  amber  colour,  gives  no  precipitate  on 
addition  of  water,  and  does  not  readily  lose  or  gain  water 
on  long  exposure  to  the  atmosphere.  When  diluted  to 
the  «p.  gr.  of  sulphate  of  potassium,  it  has  scarcely  any 
solvent  action  on  that  salt,  which,  however,  if  kept  in  it 
for  a  month  or  more,  becomes  roughened.  Praaically, 
over  any  moderate  time,  it  has  no  action.  The  solution 
undergoes  no  perceptible  chemical  change  by  free  ex- 
posure to  the  air  over  many  months.  It  may  be  diluted 
to  any  extent,  and  then  concentrated  by  beat,  without 
injury. 

When  this  liquid  is  diluted  so  that  quartz  will  just  float 
on  it,  any  mineral  heavier  than  quartz  will  of  course  sink. 
As  many  minerals  closely  resemble  quartz  in  external 
characters,  and  can  be  distinguished  more  readily  by  their 
sp.  gr.  than  in  any  other  way,  this  method  of  testing  the 
sp.  gr.  furnishes  a  very  quick  and  certain  means  of  dis- 
crimination. A  small  bottle  of  the  liquid,  containing,  say, 
half  an  ounce,  and  carried  in  the  waistcoat  pocket,  would 
enable  the  mineralogist  to  make  a  great  many  examina- 
tions on  his  walks,  as  to  whether  the  specimens  he 
examined  were  above  or  below  a  certain  sp.  gr.  The 
smallest  distinctly  visible  particle  of  a  mineral  is  enough 
for  a  determination.  After  the  bottle  became  clogged 
with  specimens,  the  liquid  might  be  poured  out  for  further 
use,  and  if  the  washings  were  added,  and  the  whole  con- 
centrated, there  need  be  no  sensible  waste. 

I  have  thought  that  perhaps  this  liquid  might  be  found 
serviceable  for  separating  diamond-dust,  or  small  diamonds 
and  other  gems,  from  quartz-sand. 


New  Hydrocarbon  of  the  Stilben  Series. — G.  Gold- 
schmiedt  and  E.  Hepp.— Dimethyl-stilben  was  obtained 
both  by  the  reduction  of  ditolyl-trichlor-ethan  with  zinc- 
powder,  and  by  distilling  ditolyl-monochlor-ethan.  It 
forms  iridescent  leaflets  which  melt  and  sublime  at  176* 
to  177s.  It  boils  above  300*.  and  has  the  composition 
C,6Hi6.  It  is  remarkably  analogous  to  stilben.  It  is 
readily  soluble  in  sulphide  of  carbon,  ether,  and  boiling 
alcohol,  but  less  easily  than  stilben.— Btr.  d.  Dcvts.  Chan. 
Gts.  xu  Berlin. 


The  author  treats  of  the  determination  of  nitric  acid,  for 
which  we  have — 

I.  Methods  Foundtd  on  the  Conversion  of  the  Nitric  Acid 
in  an  Alkaline  Solution  into  Ammonia. 

Schulze  was  the  first  to  establish  a  process  upon  this 
principle,  followed  by  Wolf,  Harcourt,  and  Siewert.  The 
method  and  apparatus  have  been  modified  by  Bunsen, 
Chapman,  and  others.  Schulze  reduces  with  platinised 
zinc ;  Wolf,  Harcourt,  and  Siewert  with  zinc  and  iron- 
filings;  Bunsen  with  a  spiral  of  zinc  and  iron;  and 
Chapman  with  aluminium-foil.  Wolf  points  out  the 
necessity  of  condu6ing  the  reduction  in  a  cold  solution. 
Fruhling  maintains  that  the  methods  founded  on  this  prin- 
ciple are  inaccurate  in  presence  of  organic  matter.  Finkener 
infers  from  his  experiments  that  all  the  nitric  acid  is 
decomposed.  The  author  passes  an  unfavourable  judg- 
ment upon  all  these  methods. 

II.  Determination  of  Nitric  Acid  by  Reduction  to  Nitnc 
Oxide,  and  Re-Transformation  into  Nitric  Acid. 

This  readion  was  first  applied  by  Schliising  to  the 
determination  of  nitric  acid. 

1.  Method  of  Schlasing. — The  water  under  examination 
is  concentrated  to  a  small  bulk  in  a  flask  fitted  with  an 
escape-tube,  and  every  trace  of  air  expelled  out  of  the 
apparatus.  After  stopping  up  the  tube,  it  is  allowed  to 
cool,  and  by  aid  of  the  vacuum  thus  produced  within, 
first  a  strong  solution  of  protochloride  of  iron,  and  after- 
wards traces  of  concentrated  hydrochloric  acid,  are  drawn 
up  into  the  flask.  The  nitric  oxide  produced  by  their  action 
is  expelled  by  a  gradual  rise  of  temperature,  and  received 
in  a  cylindrical  glass  vessel  drawn  out  to  a  point,  which 
has  been  previously  filled  with  mercury  and  a  little  milk 
of  lime,  and  inverted  over  mercury.  As  soon  as  all  nitric 
oxide  has  been  driven  over,  water  is  heated  for  some  time 
to  a  boil  in  a  second  flask,  likewise  provided  with  a  delivery- 
tube  of  caoutchouc.  This  tube  is  pushed  over  the  point 
of  the  glass  cylinder,  the  flame  removed,  the  point  broken, 
and  the  nitric  oxide  is  allowed  to  pass  over  into  the  flask. 
After  the  last  traces  of  this  glass  have  been  driven  out  of 
the  collecting-receiver  by  a  current  of  pure  hydrogen,  which 
is  transferred  to  the  flask  in  a  similar  manner,  the  latter  ia 
allowed  to  absorb  pure  oxygen  as  long  as  red  fumes  are 
produced.  The  caoutchouc  tube,  and  consequently  the 
flask,  is  closed  by  a  pinchcock,  and,  after  the  lapse  of 
twenty  minutes,  the  nitric  acid,  reproduced  by  means  of 
the  nitric  oxide,  oxygen,  and  water,  is  titrated  with  dilute 
soda-lye.  This  process  is  considered  accurate  according 
to  the  unanimous  report  of  the  most  experienced  analysts. 
It  requires,  however,  great  skill  and  appliances  not  always 
procurable. 

Reichardt,  after  he  had  satisfied  himself  that  the  portions 
of  the  nitric  oxide  absorbed  by  soda-lye  were  imperceptibly 
small  and  might  be  safely  neglected,  replaced  the  mercury 
by  a  solution  of  soda.  He  provides  the  gas-developing 
vessel  with  a  stopper  pierced  with  two  holes,  through 
which  pass  two  bent  glass  tubes  with  caoutchouc  con- 
nectors and  pinchcocks — one  for  the  admission  of  the 
chloride  of  iron  and  hydrochloric  acid,  and  the  other  to 
connect  with  the  soda-receiver  and  to  deliver  the  nitii: 
oxide  generated.  The  receiver  consists  of  two  tall  narrow 
bottles,  the  first  of  which  has  a  stopper  with  a  triple  per- 
foration, and  is  completely  filled  with  soda-lye.  The  nitric 
oxide  is  received  in  the  upper  part  of  this  bottle.  Through 
two  of  the  holes  in  the  stopper  pass  bent  fine  glass  tubes, 
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the  first  of  which  is  connected  in  the  course  of  the  opera- 
tion with  the  delivery-tube  of  the  gencrating-flask ;  the 
second  forms  the  communication  between  the  soda-lye  in  the 
collecting- bottle  with  that  in  the  second  narrow  bottle. 
These  two  tubes  pass  down  nearly  to  the  bottom  of  the 
bottle.  A  slightly  bent  glass  tube  in  the  third  perforation  is 
cut  off  level  with  the  bottom  of  the  cork,  is  provided  with  an 
india-rubber  closure,  and  serves  to  transmit  the  disengaged 
nitric  oxide  into  Schlosing's  regenerating-bottle.  This 
process  is  much  employed,  and  is  very  convenient ;  but 
the  results  are  slightly  below  the  truth.  10  to  15  c.c.  of 
an  almost  saturated  solution  of  protochloride  of  iron  are 
for  1  to  40  milligrms.  of  nitric  acid. 


CHEMISTRY   APPLIED   TO   THE  DETECTION 
OF  ADULTERATION. 
Dy  ALFRED  H.  ALLEN,  F.C.S  , 

Public  Analyst  for  the  Borough  or  Sheffield:  Lecturer  on  Csemiitry 
st  the  Sheffield  School  of  Medicine. 


In  accordance  with  the  request  of  the  Editor  of  the 
Chemical  News,  I  have  undertaken  the  compilation  of  a 
series  of  articles  on  the  detection  and  estimation  of 
adulteration  of  food,  &c,  regarded  more  especially  from  a 
chemical  point  of  view. 

The  microscopical  examination  of  food  has  been  dealt 
with  so  fully  by  Hassall,  and  by  Mr.  Bell  in  his  recent 
lecture  before  the  Chemical  Society,  that  there  is  no 
occasion  to  enter  into  the  matter  again,  especially  as  the 
microscopic  appearance  of  substances  is  not  liable  to 
change  or  improvement,  like  the  chemical  processes  for 
their  detection  and  estimation. 

The  very  great  want  of  definite  knowledge  on  the  sub- 
ject,  and  of  a  more  systematic  method  of  procedure,  has 
doubtless  been  the  cause  of  some  of  the  recent  lamentable 
discrepancies  in  the  results  of  public  analysts,  and  there 
seems  to  be  a  demand  on  the  part  of  many  chemists  for 
further  information  respecting  the  processes  adopted  by 
their  fellow  analysts. 

In  the  following  articles  I  propose  to  give,  in  a  con- 
densed form,  the  rcsultB  of  previous  workers,  and  in  some 
instances  to  supplement  these  by  the  conclusions  derived 
from  my  own  observation  and  experience.  Of  course  the 
articles  must  be  largely  compiled  from  former  papers,  but 
it  is  hoped  that  they  will  be  found  more  useful  and  con- 
venient than  a  continual  reference  to  the  originals. 

I.  Cofftt  and  Chicory. 

Coffee  and  chicory  can  be  conveniently  considered 
together,  as  their  adulterations  are  to  a  great  extent 
similar,  and  the  frequency  of  their  admixture  renders  it 
difficult  to  treat  of  either  without  reference  to  the  other. 

It  is  a  very  prevalent  idea  that  the  admixture  of  chicory 
with  coffee  is  a  decided  improvement,  and  dt  guslibus  non 
tit  ditfutandum ;  but  the  low  price  of  chicory  as  compared 
with  coffee  is  a  strong  temptation  to  increase  the  pro- 
proportion  of  chicory  to  an  undue  extent.  Certainly,  the 
unacknowledged  addition  of  chicory  to  coffee  must  be 
considered  an  adulteration,  but  there  can  be  no  objection  to 
the  mixture  being  sold,  provided  the  purchaser  does  not 
purchase  it  for  pure  coffee. 

Chicory  (Cychorium  intybus)  belongs  to  an  entirely 
different  botanical  order  from  coffee,  being  closely  allied 
to  Taraxacum  (dandelion),  which  it  resembles  in  its  thera- 
peutic effects.  Chicory  is  entirely  destitute  of  the  alkaloid 
caffeine  of  caffeic  acid,  and  of  the  essential  and  fixed  oil 
contained  in  coffee  (a  little  fat  is  added  to  chicory  during 
the  process  of  roasting),  and  appears  to  possess  no  stimu- 
ating  or  other  valuable  dietetic  properties. 

The  infusion  of  coffee  is  brown,  but  perfectly  clear,  and 
strikingly  different  in  appearance  from  that  given  by 


chicory,  which  is  turbid  and  of  a  disagreeable  bitter 
flavour.  It  seems  probable  that  coffee  drinkers,  who  like 
the  dark  colour  and  bitter  taste  which  an  admixture  of 
chicory  imparts,  might  obtain  the  same  results  in  a  cheaper, 
and  possibly  healthier,  way,  by  using  burnt  sugar,  which  is 
said  to  be  sold  to  coffee  dealers  ana  coffee-house  keepers 
under  the  name  of"  black-jack  " 

Good  coffee  is  not  hygroscopic,  while  chicory  is  highly 
so,  and  mixtures  containing  it  show  the  same  character 
more  or  less.  Squeezed  between  the  fingers,  genuine 
coffee  does  not  cohere,  but  mixtures  containing  chicory 
usually  cake  together.  When  moistened  with  water  the 
grains  of  coffee  remain  hard  for  a  considerable  time,  while 
the  nsual  adulterants  soften  immediately. 

A  prtliminary  examination  of  coffee  for  admixture  is  best 
niadc  by  gently  strewing  the  powder  upon  the  surface  of 
cold  water.  The  oil  contained  in  coffee  prevents  the 
particles  from  being  readily  wetted  by  the  water,  thus 
causing  them  to  float.  Chicory,  burnt  sugar,  &c,  contain 
no  oil,  and  their  caramel  is  very  quickly  extracted  by  the 
water,  with  production  of  a  brown  colour,  while  the  par- 
ticles themselves  rapidly  sink  to  the  bottom  of  the  water.* 
On  stirring  the  liquid,  coffee  becomes  tolerably  uniformly 
diffused  without  sensibly  colouring  the  water,  while  chicory 
and  other  sweet  roots  quickly  give  a  dark  brown  turbid 
infusion.    Roasted  cereals  do  not  give  so  distinct  a  colour. 

Under  the  microscope,  the  presence  of  chicory  is  readily 
recognised  by  the  peculiar  dotted  character  of  the  vessels, 
often  occurring  in.  bundles,  and  by  the  charaderistic 
appearance  of  the  large  cells.  The  presence  of  burnt 
sugar  is  best  recognised  by  moistening  the  sample  with 
water  and  observing  it  with  a  low  power.  If  the  brown 
colouration  appears  to  be  concentrated  round  smalt,  dark- 
coloured,  hard,  shiny  particles,  the  presence  of  extraneous 
caramel  may  be  considered  certain.  Chicory  and  other 
roasted  sweet  roots  contain  caramel  as  a  normal  con- 
stituent, so  the  chemical  tests  are  valueless  for  indicating 
its  origin. 

If  roasted  cereals  or  leguminous  seeds  be  present,  the 
starch  corpuscles  will  still  be  recognisable,  though  often 
so  altered  as  to  render  it  impossible  to  determine  the  kind 
of  seed  from  which  they  were  derived. 

The  microscope  affords  an  efficient  means  of  detecting 
most  of  the  adulterants  of  coffee  and  chicory,  but  for  their 
estimation  recourse  must  be  had  to  other  means,  and 
even  these  are  not  very  satisfactory,  the  determinations 
possible  by  known  methods  amounting  at  best  to  - 
approximations. 

According  to  Messrs.  Graham,  Stenhouse,  1 
bell.f  the  proportion  of  sugar  existing  in  raw  and  roasted 
coffee-berries  is  :— 

Sugar,  per  cent. 

Raw. 
..     ..  778 


Highest  amount . .  .. 

Lowest  amount  5*7° 

Averageof  twelve  specimens!  , 
gTown  in  different  places  J  0  97 


ri4 

0'26 


The  sugar  in  the  raw  berries  is  cane  sugar,  but  it  appears 
to  exist  in  some  peculiar  state  of  combination,  as  it  does 
not  yield  caramel  by  the  roasting  of  the  berries. 

The  percentage  of  sugar  in  chicory  and  other  tweet 
roots  has  also  been  determined  by  the  above  chemists  (by 
fermentation).    (See  table  at  top  of  next  column). 

Messrs.  Graham,  Stenhouse,  and  Campbell  found  that 
the  depth  of  colour  of  the  liquid  obtained  by  infusing 
coffee  and  its  usual  adulterants  in  3000  times  their  weight 
of  boiling-water  varied  remarkably,  caramel  giving  about 
seven  times,  and  chicory  about  three  times,  as  deep  • 
colour  as  coffee.  The  test,  in  my  opinion,  is  of  but  limited 
value,  as  coffee  itself  gives  a  brown  colour,  and  therefore 


•  If  a  separating  funnel  be  oied  fot  the  atove  test,  the  chicory,  4c. 
mar  be  read.ly  iet  oot  at  the  lower  end  and  examined  separately 
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Clicmistiy  Abpl:cd  to  the  Detection  of  Adulteration. 


Sugar,  per  cent. 


Foreign  chicory 
Guernsey  „ 
English 


R»w. 
2376 
3049 
35  23 


,    (Yorkshire)  32-06 

Mangold-wurzel     ..    ..  23*68 

Carrots  (ordinary)  . .    . .  31*98 

Turnips   30*48 

Beet-root  (red)      . .    . .  24-06 

Dandelion-root      ..  21-96 

Parsnips   2170 


Roasted. 

11-98 

1506 
1798 

9-86 

996 

1153 
965 

1724 
908 
698 


Peas 


1007-30 


Mocha  coffee   100S  00 


Beans   

Neilgherry  coffee    . . 
Plantation  Ceylon  coffee 

Java  coffee   

Jamaica  coffee  

Costa  Rica  coffee    . . 


1008*40 
1008*40 
100870 
100870 
100870 
100900 

•1  . .  1009*05 

Native  Ceylon  coffee     . .  1009-00 

Brown  malt    1010  90 

Parsnips   1014-30 

Carrots    1017*10 

Bouka   1018*50 

Yorkshire  chicory   . .    . .  1019-10 

Black  malt    io2t*2o 

Turnips    1021*40 

Rye-meal  . .    . , 
English  chicory 
Dandelion- 


102160 
I02170 
1021*90 

Red  beet   1022  10 


■  • 
•  * 


1022*60 
1023-20 
102350 
1025  30 


a  moderate  adulteration  cannot  be  detected,  especially  as 
different  samples  of  coffee  were  found  to  vary  between  183 
and  143  in  tinctorial  power,  as  compared  with  caramel  at 
1000. 

Caramel  itself  is  not  a  definite  substance,  and  different 
samples  vary  much  in  tinctorial  power. 

Messrs.  Graham,  Stenhouse,  and  Campbell  found  the  j 
density  of  infusions  of  caffee  and  its  adulterants  a  valuable 
criterion.  The  solutions  were  made  by  treating  the 
powder  of  the  roasted  substance  with  ten  times  its  weight 
of  cold  water,  and  then  raising  the  liquid  to  the  boiling- 
point  and  filtering  through  paper,  when  the  infusions  had 
the  following  densities  at  60°  P. 

Spent  tan   1002*14 

Lupin-seed    1005-70 

Acorns   100730 


Foreign  chicory 
Guernsey  chicory 
Mangold  wurzel 
Maize  

Bread  raspings   1026-30 

This  test  furnishes  valuable  confirmatory  evidence  of 
the  presence  and  probable  proportion  of  sweet  roots  and 
cereals,  but  does  not  allow  of  the  recognition  of  the  legu- 
minous seeds. 

Neither  chicory  nor  coffee  contains  starch,  so.  if  any 
be  present,  it  shows  an  admixture  with  some  cereal  or 
leguminous  seed.  If  the  sample  be  boiled  with  water  and 
animal  charcoal,  starch  may  readily  be  detected  in  the 
cold  filtered  solution  by  the  weil-known  blue  colouration 
with  solution  of  iodine. 

Of  course,  the  particular  seed  which  has  been  added  to 
the  sample  can  only  be  ascertained  with  certainty  when 
the  process  of  roasting  has  left  the  microscopic  characters 
of  the  starch  almost  unchanged,  but  when  the  adulteration 
is  extensive  valuable  confirmatory  evidence  is  afforded  by 
the  composition  of  the  ash,  as  pointed  out  by  Messrs. 
Graham,  Stenhouse,  and  Campbell  in  the  paper  already 
referred  to. 

The  percentage  of  ash  yielded  by  genuine  coffee  should  I 
r.ot  exceed  4  5  per  cent,  and  chicory  should  not  give  more  I 


1  Chkm.c«l  Nswc, 
I   March  20, 1874. 

than  5*0  per  cent  of  ash,  and  any  proportion  considerably 
in  excess  of  these  numbers  may  be  regarded  as  indicating 
adulteration  by  mineral  matter.  If  red  ochre,  Venetian 
red,  or  other  ferruginous  matter  be  present,  the  ash  will 
have  a  reddish  colour.  The  oxide  of  iron  natural  to  coffee 
never  reaches  1  per  cent  of  the  weight  of  the  asb,  and  in 
chicory  asb  it  varies  from  3  to  over  5  per  cent. 

The  ash  of  coffee  is  remarkable  for  its  almost  complete 
freedom  from  silica,  so  that,  even  if  1  per  cent  of  the  asb 
remains  insoluble  in  boiling  hydrochloric  acid,  it  is  a  proof 
of  adulteration.  Chicory  ash,  on  the  other  hand,  contains 
a  large  and  very  variable  amount  of  silica,  varying  from 
10  to  36  per  cent  of  its  weight.  A  considerable  proportion 
of  this  exists  in  the  form  of  actual  sand ;  this  will  be  left 
insoluble  on  treatment  of  the  ash  with  hydrochloric  acid, 
but,  to  render  the  whole  of  the  silica  insoluble,  evaporation 
of  the  acid  liquid  to  dryness,  and  re-solution ,  m  u  s  t  be  resorted 
to.  Iron  can  be  conveniently  determined  in  the  filtrate 
by  one  of  the  volumetric  methods.  A  considerable  quan- 
tity of  the  sample  should  be  taken  when  it  is  intended  to 
make  these  estimations. 

Some  years  ago  imitation  coffee  berries  were  manufac- 
tured of  Stourbridge  clay;  these  were  mixed  with  the 
genuine  hemes,  and  roasted  with  them,  when  they 
absorbed  some  of  the  colouring  matter  and  oil,  and  so 
remained  a  close  imitation.  On  breaking  auch  spurious 
berries,  the  colour  would  be  seen  to  be  principally  on  the 
exterior.  Of  course  the  fraud  would  be  at  once  detected 
on  the  estimation  of  the  ash  and  its  contained  silica. 

In  1850,  Messrs.  Duckworth,  of  Liverpool,  took  out 
patent  for  moulding  chicory  into  the  form  of  berries. 

As  a  rule  I  should  recommend  the  use  of  the  following 
method  of  examining  coffee  and  chicory,  the  first  three 
tests  being  always  applied,  and  the  others  when  further 
information  is  required  : — 

1.  The  cold-water  test. 

2.  Examination  of  the  sediment  in  cold  water,  and  of 
the  original  sample,  under  the  microscope. 

3.  Estimation  of  the  ash  and,  if  necessary,  of  its  con- 
tained silica  and  iron. 

4.  Determination  of  the  density  of  the  aqueous  infusion. 

5.  Ebullition  of  the  sample  with  water  and  animal  char- 
coal, and  application  of  the  iodine-test  for  starch  to  the 
filtered  liquid  when  cold. 

(To  be  continued). 


PROCEEDINGS  OF  SOCIETIES. 

NEWCASTLE-UPON-TYNE  CHEMICAL  SOCIETY. 
Ordinary  Meeting,  January  29**,  1874. 

Dr.  Lunob,  President,  in  the  Chair. 

The  President  said,  before  proceeding  to  the  business  of 
the  evening,  he  might  read  the  following  account,  trans- 
lated from  a  German  newspaper  of  undoubted  reliability: — 
"  In  the  Silesian  village  Lazisk,  near  Nicolai  (county  of 
Oppeln).  the  other  day  the  following  fearful  accident  took 
place.  In  1  public-house  there  were  sitting,  among  oth»r 
visitors,  several  miners  and  a  gamekeeper.  The  miners 
had  just  come  from  their  work,  and  had  still  their  leather 
s»tchtl»  slung  from  their  shoulders,  in  which  they  used  to 
keep  their  smaller  tools.  Suddenly  the  gamekeeper  ob- 
serves smoke  issuing  from  the  satchel  of  one  of  the  men, 
and  whilst  he  stretches  out  his  hand  for  it,  to  ascertain 
the  cause,  something  explodes  within  the  satchel  with  a 
tremendous  noise.  The  miner  is  torn  in  several  pieces  ; 
some  parts  of  bis  body  are  hurled  through  the  shattered 
ceiling,  and  the  whole  house  is  almost  demolished.  Most 
other  persons  present  at  the  accident  were  more  or  less 
hurt.  The  before-mentioned  gamekeeper  lost  an  arm,  and 
was  so  much  injured  that  he  died  after  a  few  days.  The 
cause  of  the  accident  was  found  in  this— that  the  miner 
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had  put  in  his  pocket  eight  dynamite  cartridges  prepared 
Tor  blasting,  and  had  put  beside  them  his  tobacco  pipe, 
which  was  not  quite  smoked  out,  the  spark  of  fire  still 
present  in  the  tobacco  causing  the  explosion."* 

Mr.  Pattisson  said  from  his  own  experience  he  should 
very  much  doubt  the  freedom  from  stythe  referred  to  by 
Mr.  Berkley,  and  he  was  confirmed  in  this  by  a  gentleman 
who  had  bad  considerable  experience  in  the  use  of 
dynamite.  He  had  also  had  the  details  of  a  recent  fatal 
accident  in  Wales  from  the  same  gentleman,  which  threw 
some  doubt  on  its  great  safety. 

Mr.  Lomas  offered  a  few  remarks  on  the  advantages  of 
dynamite,  and  promised  a  more  detailed  communication 
at  the  next  meeting. 

Mr.  Freire-Marreco  exhibited  and  described  a  series 
of  slides  illustrating  the  examination  by  polarised  light  of 
»•-—*»  and  its  various  adnlterants.f 


ment  of  the  facts.  Still,  so  long  as  a  knowledge  of  such 
nomenclature  and  auch  formula  is  exalted  from  the 
student  as  an  imperative  condition,  books  like  the  one 
before  us  are  needed,  and  must  be  carefully  studied. 


N0TICES_0F  BOOKS. 

Ths  Rttrosptct  of  Medicine.  Edited  by  W.  Braith waiti, 
M.D.,  and  J.  Braithwaite.  M.D.  Vol.  lxviii.,  July  to 
December,  1873.  London  :  Simpkin  and  Marshall. 
The  half-yearly  volume  before  us,  in  addition  to  its 
usual  survey  of  the  progress  of  medical  science,  contains 
several  articles  no  less  interesting  to  chemists  than  to 
physicians. 

The  papers  "  On  Sewage  and  Disease,"  "  On  a  Pure 
Water  Supply,"  "  On  the  Dangers  of  Well-Water,"  the 
"  Report  of  the  Analytical  Sanitary  Commission  on  Dis- 
infectants," "  On  the  Dissemination  of  Zymotic  Disease 
by  Milk,"  "  On  the  Origin  of  Typhoid  by  Infected  Milk," 
and  "  On  the  Affedable  and  Infedable  Susceptibility  of 
.kM  enter  deeply  into  questions  which  have  been 


CORRESPONDENCE. 

GREEN'S   FUEL  ECONOMISER. 

To  the  Editor  0/ the  Chemical  News. 
Sir,— On  perusing  your  Chemical  News,  vol.  xxix.,  p. 60. 
we  observe  an  article  relating  to  "Fuel  Economisers '' 
now  being  exhibited  at  Manchester  (Peel-Parke),  and  wish 
to  draw  your  special  attention  to  a  paragraph  in  reference 
to  our  fuel  economiser,  which  is  as  follows  :— There  is 


IU    UUI     IUCI    UlUIIUIlliatl  ,   WIIIWIl  IS  AS  lUIIUIta  .   a  uljl  is 

one  serious  objection— that  is,  if  a  pipe  in  the  centre  burst, 
it  is  not  easy  to  get  at  it,  and  to  replace  it  often  involves  a 
loss  of  several  days."  This  we  consider  is  a  matter  of 
great  importance,  and  we  think  it  only  right  and  just,  in 
order  to  protect  our  own  interest,  to  state  that  our 
apparatus  is  so  arranged  that  we  can  not  only  draw  the 
centre  pipe,  but  also  any  pipe  that  may  require  to  be 
drawn,  and  replace  it  in  a  couple  of  hours  without  dis- 
turbing the  brickwork,  and  not  necessitating  a  loss  of 
several  days  as  you  imagine.  Moreover,  we  may  state 
that  ours  is  the  only  apparatus  where  this  provision  is 
made.  We  take  the  liberty  of  handing  you  one  of  our 
prospectuses,  in  which  you  will  see  a  diagram  showing  a 
pipe  partly  drawn  out.— We  are,  4c, 

Edward  Green  and  Son. 


seriously  debated  this  season,  both  in  professional  and 
Don-professioual  circles,  and  on  which  we  are  far  from 
having  reached  a  satisfactory  conclusion.  To  some  of  the 
above-cited  papers  we  may,  space  permitting,  take  occasion 
to  return. 


Elementary  Inorganic  Chemistry  :  The  Non-Metallic  Ele- 
By  Raphael  Meldola, 


March  is,  1874. 


*ts.    By  Raphael  Meldola,  F.C.S. 
Murby. 

This  volume  belongs  to  "  Murby's  Science  and  Art  j 
Department  series  of  Text-Books,"  edited  by  S.  B.  J.  ; 
Skertchley,  F.O.S.   The  author  is  described  as  of  the 
Royal  College  of  Chemistry  and  Science  Training  Schools,  I 
South  Kensington.    To  say  on  elementary  inorganic  I 
chemistry,  within  the  compass  of  some  180  pages,  any- 
thing at  once  novel,  true,  and  important  is  not  easy.    The  I 
author,  to  do  him  justice,  does  not  make  the  attempt. 
His  object  is  distinctly  stated.    "  This  book,  he  tells  us, 
"makes  no  pretence  to  teach  practical  chemistry,  but  is 
intended  rather  as  a  companion  to  the  student  when 
attending  the  course  of  demonstrations  prescribed  by 
Dr.   Frankland    for   the    science   classes  undergoing 
preparation  for  the  May  examinations  of  the  Science 
and  Art  Department."    In  other  words,  his  object  is  to 
teach,  not  so  much  chemistry,  as  those  views  of  chemistry 
which  are  at  present  in  the  ascendant  at  South  Kensing- 
ton.   Let  no  one  infer  that  we  under-value  the  work  on 
this  account.    We  may,  indeed,  think  art  too  long  and 
life  too  short  for  a  nomenclature  of  which  "  tetra-hydrogen 
calcium  diphosphate "  is  a  specimen ;  we  may  hold 
that,  if  a  "  graphic  formula  is  nothing  more  than  an 
artificial  epitome  of  the  reactions  of  a  compound,"  the 
"  epitome"  is  far  harder  to  remember  than  a  detailed  state- 

*  The  journal*  of  Bourdcaai  (late  that  the  manufactory  of  dyoamit' 
at  Si.  Medard-en-Julle  baa  jutt  been  completely  destroyed  by  an  cx 
plotion,  the  third  that  hai  taken  place  since  it*  foundatit  n,  no  trace 
of  the  workshop!  remaining.    (Am.  CHem.,  iv.,  1S0,  Ian.,  1S71.) 

t  A  compound  eye-piece  of  selenite  and  tourmaline  *>i  employed, 
but  the  appcarancea  can  hardly  be  described  without  engraving!, 
which  it  is  not  considered  worth  while  to  five,  as  the  ciperimcota  ate 
Ooly  preliminary. 


PINK  AND  WEBSTER'S  "ANALYTICAL 
CHEMISTRY." 

To  the  Editor  of  the  Chemical  Newt. 

Sir, — A  comparison  of  A.  G.  P.'s  critique  on  this  book  in 
Chemical  News,  vol.  xxix.,  p.  90,  with  the  reply  (p.  120) 
of  Mr.  Webster,  w  II  show  that  the  latter  has  found  fault 
with  the  trivial  inaccuracies  of  bis  critic,  but  has  neglected 
to  answer,  or  even  to  understand,  the  real  accusation 
brought  against  him.  It  is  scarcely  necessaty  to  point 
this  out  to  your  readers,  but  perhaps  you  will  allow  me  to 
state  that  a  somewhat  lengthy  correspondence  with 
Messrs.  Pink  and  Webster  has  convinced  me  of  their  utter 
inability  to  admit  themselves  mistaken.  A.  G.  P.  may 
rest  assured  that  the  utmost  he  can  achieve  will  be  to  draw 
from  these  two  gentlemen  a  collection  of  letters  of  no 
earthly  use  except  to  raise  a  smile.  Unfortunately  there 
is  a  serious  side  to  the  subject.  Some  wretched  students 
are  certain  to  assimilate  Pink  and  Webster's  book,  and 
will  ultimately  have  to  unlearn  at  least  a  portion  of  what 
they  have  learnt.  That  the  book  is  lamentably  deficient 
will  be  acknowledged  by  all  who  read  it,  except  the 
authors ;  even  they  may  see,  though  they  may  not  confess, 
that  a  student  examining  so  common  a  salt  as  hyposulphite 
of  soda  as  an  unknown  substance  could  not  possibly 
ascertain  what  it  was  if  he  worked  only  according  to  their 
instructions.  This  single  instance  shows  the  incomplete- 
ness of  the  book.  As  a  specimen  of  its  positive  errors, 
look  at  the  following  extract  from  page  71  :— 

"  Examination  for  the  Inorganic  Acids. 
To  a  neutral  solution  add  BaCla,  and  cover  the  end  of 
the  test-tube  with  a  watch-glass.  .  .  . 

•'  Watch-glass  becomes  corroded — Presence  of  HF.  .  . 

"Effervescence  takes  place— Indicating  Presence  of 
COHOa." 

For  the  present  this  is  quite  enough.— I  am,  4c, 

Geo.  Chaloner. 

Birkbeck  Imtituticn 
March  16,  1S74. 
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ARTIFICIAL  INDIGO. 

To  the  Editor  of  the  Chemical  News. 

Sir,— I  notice  with  interest  a  communication  (Chemical 
News,  vol.  x*ixM  p.  no)  by  Dr.  Phipson  on  the  probable 
production  of  indigo  from  phenol-cyanine,  and  as  I  have 
for  many  years  been  interested  in  this  subject,  but  too 
much  engaged  to  follow  it  out  carefully,  perhaps  you  will 
allow  me  to  reproduce  in  your  journal  a  few  remarks  which 
I  made  in  a  paper  read  before  the  recent  Pharmaceutical 
Conference  at  Bradford,  and  which  resulted  from  facts 
observed  during  many  years  in  the  manufacture  of  am- 
moniacal  salts,  &c.,  from  crude  gas-liquor. 

Referring  to  the  various  impurities  found  in  gas-liquor, 
I  remarked  some  of  these  principles  have  acid  qualities, 
and  adhere  with  such  tenacity  to  the  volatile  alkali  of  the 
gas-liquor  that  they  cannot  be  separated  from  it  either  by 
oxidation,  distillation,  or  by  detergent  agents.  For 
instance,  we  may  separate  the  sulphur  by  a  hydrated 
metallic  oxide,  then  treat  the  filtrate  with  permanganate, 
and  distil  it  two  or  three  times,  and  we  shall  get  a  product 
sweet  and  brilliant;  but,  after  standing  a  month  in  a  white 
glass  bottle,  a  deep  indigo-blue  deposit  forms  on  the  glass. 

Twenty  years  ago  I  formed  the  opinion  that  this  deposit 
is  a  true  indigo  resulting  from  a  re-arrangement  of  the 
elements  of  the  gas-tar  and  the  ammonia,  and  subsequent 
discoveries  as  to  the  constituents  of  gas-tar  confirm  the 
impression.  Note,  for  instance,  the  composition  of 
phlorylic  acid,  CgHioO,  and  ammonia,  NH3,  and  water, 
HO  ;  may  we  not  admit  the  probability  of  indigo  re- 
sulting thus  ?  — 

Phloryli-.  acid,  aC8H,00\  =  Indigo,  C,6H,„N203,  and  H,g 
Ammonia,  2NH3  [    (evolved  slowly  during  forma- 

Water,  2HO  j    tion  of  blue  deposit). 

The  tendency  to  form  this  blue  deposit  renders  such  liquor 
ammoniac  unfit  for  pharmaceutical  and  some  other  purposes. 

I  shall  be  interested  in  any  comments  which  these 
observations  may  elicit.— I  am,  Ac, 

Alfred  Payne,  F.C.S. 

F.it'ngshsll,  Wolverhampton, 
March  11,  lir>4. 
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Not*.  All  degrees  of  temperature  sre  Centigrade,  uoletiotherwltt 
expreiied. 


Comfits  Rendu*  Hebdomadniresdes  Seances  de  V  Academic 
des  Sciences,  January  26, 1874. 

Acetylen  Liquefied  and  Solidified  by  means  of  the 
Electric  Effluvia. — MM.  Thenard. — The  gas  condensed 
very  rapidly,  4  to  5  c.c.  in  a  minute,  appearing  on  the  in- 
terior surface  as  a  solid  body  of  vitreous  or  horny  look, 
very  hard,  and  with  the  colour  of  wine.  It  is  refractory  to 
all  solvents,  even  fuming  nitric  acid.  It  gave  on  analysis 
the  elementary  formula  of  gaseous  acetylen. 

Experimental  Researches  on  the  Coloured  Rings 
of  Newton. — M.  Desains.— The  lens  is  fixed,  and  the 
plane  is  moved  by  means  of  a  micrometric  screw,  the 
thread  of  which  is  half  a  millimetre.  The  angular  move- 
ment required  to  bring  sixty  consecutive  rings  into  the 
central  spot  is  12-85°,  »nd  R  is  deduced  30  000594  m.m., 
the  light  being  that  from  a  saline  gas 
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Direct  Demonstration  of  the  Equati 

every  Cycle,  Closed  and 
thermo-dynamical  paper. 

M.  Poncelet'a  Course  of  Applied  Mechanics.' 

Morin. 

Observations  by  Prof.  Nordenskj&ld  In  the 
Regions.— (Continued).— This  letter  treats  of  the  car- 


bonaceous dust,  along  with  metallic  iron,  found  falling  in 
these  regions,  the  vast  glaciers  explored,  and  beds  of 
fossil  plants.  The  writer  finds  that  the  transformation  of 
snow  into  ice  shows  an  intermediate  state  in  which  the 
snow  layer  is  changed  into  one  of  ice-crystals,  forming 
hexagonal  tables  (like  crystals  of  colourless  apatite). 
A  section  of  the  lower  part  of  a  glacier  presents  the  fol- 
lowing layers  -—{a)  A  layer  of  snow  of  varying  thickness, 
consisting  of  very  small  detached  grains  rounded  by 
friction  against  each  other,  and  carried  about  with  the 
least  wind.  (&)  A  more  solid  layer  of  small  grains 
changed  below  into  (c)  a  layer  consisting  almost  ex- 
clusively of  crystals ;  at  the  lower  part  of  this  layer  the 
crystals  are  rounded  more  and  more,  and  transformed 
gradually  into  (d)  a  layer  of  large  round  grains  of  small 
weight.  The  true  ice  is  formed  by  compression  of  these 
grains.  In  the  upper  part  it  is  very  porous,  but  it  becomes 
more  and  more  solid. 

Note  on  Magnetism.— M.  Oaugain.— After  noticing 
M.  Jamin's  observations  on  the  distribution  of  magnetism 
in  a  soft  iron  bar  having  bobbins  round  its  two  extremities, 
the  author  recurs  to  the  phenomena  produced  by  detach- 
ment of  an  armature.  He  finds  that  the  magnetisation 
obtained  by  means  of  a  current  of  certain  intensity  may 
be  increased  by  a  current  in  the  contrary  direction.  His 
procedure  is  as  follows : — He  passes  a  current  of  intensity 
+ 1  into  the  bobbins  of  an  electro-magnet  furnished  with 
its  armatare,  interrupts  the  current  without  detaching 
armature,  passes  a  current  in  the  opposite  direction  and 
of  less  intensity,  -i,  interrupts  this  current,  detaches 
armature,  then  applies  and  detaches  a  number  of  times 
sufficient  to  bring  the  magnetism  to  the  constant  state. 
After  this  process  the  permanent  magnetisation  of  the 
bar  is  found  much  stronger  than  if  the  current  +1  circu- 
lated alone  in  the  electro-magnet.  The  author  theorises 
on  this  and  some  other  related  effects. 

Theory  of  Flight  of  Birds. — MM.  Planavergne.  (Ex- 
tract.)— The  authors  state  with  reference  to  M.  Marey's 
recent  communication  that  they  had  already  formulated 
the  same  principle,  and  they  cite  a  passage  proving  this. 

Certain  Reactions  of  the  Oxygen  Compounds  of 
Nitrogen. — M.  Berthelot. — A  thermo-chemical  paper,  un- 
suitable for  abstraction. 

Rupture  of  Magnetised  Needles.— M.  Bouty.— If  a 
magnetic  needle  of  recently  hardened  steel  be  broken 
through  the  middle  one  of  two  cases  may  occur,  (r)  If  the 
needle  is  hardened  sufficiently  to  break  in  the  fingers  like 
glass,  the  two  halves  are  magnets  of  the  same  magnetic 
moment.  (2)  If  the  needle  is  softer,  so  that  it  bends 
several  times  before  breaking,  the  two  halves  have  unequal 
magnetic  moment,  and  in  a  manner  seemingly  arbitrary. 
The  following  experiments  were  made  with  regard  to 
this :— A  regular  steel  needle,  slightly  hardened,  is  seized 
to  the  middle  between  two  lead  plates,  the  free  extremity 
being  grasped,  is  bent  to  and  fro  repeatedly  till  rupture; 
and  the  half  thus  bent  is  found  to  have  less  magnetic 
moment  than  the  other  half.  Again,  if  one  seise  a  similar 
needle  with  two  pincers,  at  points  very  near  its  middle, 
and  equally  distant  from  it,  the  two  halves  after  rapture 
have  equal  magnetic  moments.  It  is  concluded  that 
rupture  does  not  produce  proper  magnetic  effeift  in- 
dependent of  the  effect  of  separation,  pure  and  simple,  of 
the  parts;  at  least  so  long  as  it  is  not  accompanied  by 
flexions  involving  a  finite  portion  of  the  ruptured  needle. 
This  conclusion  was  su bsequently  confirmed.  The  author 
considers — first,  rupture  of  saturated  cylindrical  needles 
perpendicular  to  the  axis  ;  then  rupture  of  cylindrical  un- 
saturated needles,  regular,  or  presenting  consecutive 
points ;  and,  lastly,  rupture  of  saturated  needles  parallel 
to  the  axis.  He  remarks  that  this  rupture  of  a  needle  is, 
perhaps,  one  of  the  most  delicate  methods  for  ascertaining 
its  regularity.  On  the  third  point  it  is  stated  that  the  sum 
of  the  magnetic  moments  of  the  separated  steel  laminse  of  a 
magnetic  bundle  is  considerably  higher  than  the  moment 
of  the  bundle.   This  is  explained  by  consideration  of  the 
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two  kinds  of  magnetism,  temporary  and  permanent,  of 
which  steel  is  susceptible. 

Pluvial  Regime  of  the  Torrid  Zone  in  the  Basina 
of  the  Indian  and  Pacific  Oceans. — M.  Raalin. — Em  \ 
resumf,  in  the  torrid  zone  the  differences  of  mean  monthly  i 
temperatures,  which  arc  far  from  being  so  great  as  in  the  ' 
temperate  zones,  seem  yet  to  have  a  considerable  influence 
on  the  rainfall.    To  the  north  of  a  line,  which  sometimes 
coincides  with  the  equator  and  sometimes  rises  more  or 
less  to  the  north,  rain  (often  very  abundant)  falls  especially 
in  April  and  September,  that  is  during  the  half-yearly  hot 
period  of  the  northern  hemisphere.   South  of  this  region 
it  especially  falls  during  the  other  half-year  period,  October 
to  March,  which  is  the  hot  period  of  the  southern  hemi- 
sphere. 

Note  apropos  of  New  Experiments  by  Professor 
Tyndall  on  the  Acoustic  Transparency  of  the  Air. — 
M.  de  Fonvielle. — If  moist  air  does  not  readily  extinguish 
either  acute  or  grave  sounds,  one  does  not  see  how  it  will 
facilitate  the  propagation  of  the  former  to  exclusion  of 
others.  The  sounds  of  a  steam-whistle  are  not  the  only 
ones  which  strike  the  ear  of  aeronauts  above  the  sea  of 
clouds.  They  hear  others,  always  very  acute,  but  some- 
limes  of  considerably  less  intensity.  The  author  supposes 
that  the  envelope  of  the  balloon,  tensely  stretched  by  the 
gas,  ads  as  a  membrane,  enabling  one  to  hear  certain 
sounds  which,  though  wry  weak,  have  been  able  to  pass 
through  the  clouds.  He  asks  whether  the  sails  of  the 
yacht  in  which  Prof.  Tyndall  sailed  may  not  have  pro- 
duced an  effed  of  this  nature.  He  considers  that 
aeronautic  observations  are  the  best  calculated  to  throw 
light  on  this  substance,  so  important  to  marine  navigation. 

Production  ot  Yeast  in  a  Saccharine  Mineral 
Medium. — M.  L.  Pasteur. — The  author  has  formerly 
shown  that  no  ammonia  is  formed  during  alcoholic  fer- 
mentation as  was  formerly  assumed.  He  considers  it 
established  that  alcoholic  yeast  can  multiply  in  an  aqueous 
solution  of  pure  sugar,  with  an  ammoniacal  salt  and  the 
ash  of  yeast,  cr  alkaline  and  earthy  phosphates,  including 
those  of  magnesia  and  of  potash.  This  he  regards  as  the 
first  proof  that  the  albumenoid  matters  of  certain  living 
beings  maybe  formed  by  sugar  and  ammonia  with  mineral 
phosphates  and  sulphates  without  the  aid  of  light  and  of 
"  green  matter."  Yeast  which  has  germinated  in  a 
mineral  medium  becomes  more  suited  to  multiply  in  a 
similar  medium.    It  has  become  acclimatised. 

Reply  to  M.  Pasteur  Concerning  the  Transformation 
of  the  Yeast  of  Beer  into  Penicillium  Olaucum.-  M. 
A.  Trecul.— Another  stage  of  the  interminable  Pasteur 
controversy. 

Presence  of  Nitre  in  two  Varieties  of  Amaranthus. 
— M.  A.  Boutin. — Amaranthus  rubtr,  dried  at  100°  C,  con- 
tains 16  per  cent  of  nitrate  of  potash,  which  amounts  to 
22  grms.  of  nitrogen  and  72  grms.  of  potash  per  kilo,  of  the 
dried  plant.  Amaranthus  nlmpurpurcus  is  still  richer, 
containing  22*77  P*r  cent  nitrate  of  potash.  It  is  probable 
that  in  their  native  country,  India,  these  plants  will  be 
still  richer  in  nitre. 

On  Certain  Points  Relating  to  the  Efflorescence  of 
the  Two  Hydrates  Formed  by  the  Sulphate  of  Soda. 
— M.  D.  Oemez. — The  author  maintains  that  the  fads 
from  which  Coppet  infers  the  existence  of  two  isomeric 
modifications  of  the  anhydrous  sulphate  of  soda  are  not 
novel.  He  pointed  out,  in  1865,  that  effloresced  sodic 
sulphate  always  causes  a  supersaturated  solution  of  the 
salt  to  crystallise,  whilst  the  sulphate  dehydrated  by  heat 
does  not  induce  crystallisation.  Coppet  infers  from  his 
experiments  that  there  are  two  isomeric  modifications  of  I 
anhydrous  sulphate  of  soda,  one  recognised  by  all  chemists  I 
and  produced  above  33*,  and  one  which,  according  to  him, 
is  obtained  by  drying  ordinary  sulphate  of  soda  below  that 
temperature.  Gernez  denies  that  the  experiments  of 
Coppet  lead  to  this  conclusion,  and  considers  the  fad  of 
the  co  existence  of  two  hydrates  in  one  and  the  same 


liquid  at  the  same  temperature  of  great  importance  towards 
deciding  the  state  in  which  bodies  exist  in  their  solutions. 

Reaction  of  Chloride  of  Silver  with  Biniodide  of 
Phosphorus.— A.  Gautier. — 50  grms.  of  pure  biniodide  of 
phosphorus  were  pulverised  in  a  current  of  dry  air,  placed 
in  a  flask,  and  mixed  with  00  grms.  of  dry  chloride  of 
Silver.  The  reaction  begins  in  the  cold,  and  if  the  mixture 
is  gently  heated  a  colourless  liquid  distils  over,  which 
boils  at  76' to  78*.  This  liquid  is  trichloride  of  phosphorus. 
If  the  beat  is  raised  to  280"  C.  free  phosphorus  sublimes, 
whilst  in  the  flask  remain  iodide  of  silver  mixed  with  an 
excess  of  chloride,  and  of  amorphous  phosphorus.  It  is 
remarkable  that  in  this  readion  a  equivalents  of  iodine 
are  replaced  by  3  of  chlorine.  The  chloride  of  silver 
liberates  at  a  low  temperature  a  part  of  the  phosphorus  of 
the  biniodide— a  singular  readion. 

Isomerism  of  Tercbentben  and  Tereben  from  a 
Physical  Point  of  View. — M.  J.  Ribau. — A  paper  un- 
suitable for  abstradion. 

Dull  din  dt  la  Socittt  Chimiqut  de  Paris,  tome  xxi.,  No.  3, 
February  5,  1874. 

At  a  meeting  of  the  Society,  January  3,  M.  Berthelot 
discoursed  on  the  titration  of  permanganate  of  potash 
solutions,  and  maintained  that  oxalic  acid  was  the  only 
trustworthy  reagent. 

M.  D.  Tommasi,  by  ading  upon  camphor  with  chloride 
of  benzyl  in  presence  of  a  small  quantity  of  zinc-powder, 
has  obtained  a  series  of  seven  hydrocarbons,  whose  boiling- 
points  range  frum  108°  to  203*. 

MM.  Meldola  and  Tommasi  have  prepared  phenyl- 
trichloracetamide,  CsH6CI3ON,  by  the  action  of  aniline  00 
the  chloride  of  trichloracetyl.  It  is  a  compound  insoluble 
in  water,  soluble  in  alcohol,  and  fusible  at  04*5*.  Fuming 
nitric  acid  converts  it  into  a  oitro  derivative,  crystallising 
in  fine  yellow  needles. 

M.  Fried  el  discusses  the  formula  assigned  by  Boutlerow 
to  pinacoline. 

\  Researches  on  the  Oxides  of  Nitrogen,  their 
Stability,  and  their  Reciprocal  Transformations.— M. 
Berthelot.— We  have  already  noticed  this  paper. 

Synthesis  of  Oxyl-urea  (Parabanic  Acid). — M.  E. 
Grimaux. — This  paper  has  been  also  already  noticed. 

Solubility  of  Succinic  Acid  in  Wa.er. — M.  £.  Bour- 
goin. — It  is  generally  stated  in  chemical  text-books  that 
succinic  acid  dissolves  in  five  times  its  weight  of  cold 
water.  The  author  finds  that  at  o*  water  takes  up  2*88 
per  cent  of  succinic  acid  ;  at  27%  8*n;  at  48%  20*28;  at 
78*,  60-75  i  *n<l  *'  I0O'»  "0*86. 

Metallurgic  Treatment  of  the  Bismuth  Ore  of 
Meymac. — M.  A.  Carnot. — One  only  of  the  bismuthic 
minerals  of  Meymac,  the  hydrocarbonate,  is  found  in 
quantity  sufficient  for  practical  purposes.  It  has  doubtless 
been  formed  by  the  adion  of  water  upon  the  sulphide, 
which  will,  therefore,  be  found  at  greater  depths.  The 
pounded  ore  is  attacked  by  hydrochloric  acid.  The  undis- 
solved residue  is  twice  subjected  to  the  same  treatment 
until  exhausted,  when  it  contains  no  appreciable  propor- 
tion of  bismuth.  The  solution  is  filtered,  and  iron  is 
introduced,  on  which  the  whole  of  the  bismuth  is  deposited 
as  a  heavy  black  powder.  The  solution  is  drawn  off 
before  the  iron  it  contains  has  time  to  become  oxidised 
and  produce  a  deposit.  The  precipitate  is  washed  in  pure 
water,  pressed  in  linen  bags,  and  dried  rapidly  in  a  stove. 
It  is  then  filled  into  black-lead  crucibles,  which  are 
covered  with  coarse  charcoal-powder,  an  1  heated  gradu- 
ally in  a  calcination  furnace  for  forty-five  minutes  without 
exceeding  redness.  The  bismuth  is  then  run  into  ingot 
moulds,  and  is  ready  for  sale. 

Compounds  of  Thorium. — M.  Cleve. — An  important 
paper.  The  author  has  examined  and  described  the  oxide, 
normal  hydrate,  chloride,  potasaio- chloride,  chloro- 
platinate,  silico-fluoride,  platino-cyanide,  ferro-cyanide 
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sulpho-cyanide ; 
and  iodate ; 


nitrate,  per-chlorate,  chlorate,  bromate, 
carbonate  of  thorium  and  sodium  ;  two  sul- 
■ulphate  of  sodium  and  thorium  ;  sulphate  of 
'orium;  sulphite  ;  hyposulphate ; 
seleniate;  selenite;  twoorthophosphates;  pyrophosphate  ; 
pyrophosphate  of  thorium  and  sodium ;  formiate,  acetate, 
oxalate  ;  oxalate  of  thorium  and  potassium  ;  tartrate  ; 
tartrate  of  thorium  and  potassium.  Thorium  is  not  iso- 
morphous  with  any  element. 
On  Koufsine. — M.  C.  Dedal). — Koussine,  the  active 

Erinciple  of  kousso,  is  found,  not  merely  in  the  flowers, 
ut  also  iO  the  stalks  and  leaves.  It  is  sparingly  soluble 
in  water,  but  readily  in  alcohol,  the  ethers,  and  the 
alkalies  j  its  composition  is  C ■  ,. H .. ,.05. 

Determination  of  Sulphur  in  Cast-iron,  Wrought  - 
Iron,  and  Steel.— M.  Koppmayer.— 10  grammes  of  iron, 
finely-powdered  and  sifted,  are  introduced  into  a  bottle 
holding  from  J  to  j  litre.  The  stopper  has  three  holes. 
Through  one  of  these  passes  a  funnel  with  a  ground-glass 
tap,  its  neck  reaching  to  the  bottom  of  the  bottle.  Through 
the  second  passes  the  tube  at  right  angles,  fitted  with  a  tap, 
and  reaching  also  to  the  bottom  of  the  bottle.  Through  the 
third  hole  passes  a  delivery-tube,  connecting  the  bottle  to  the 
condensing  apparatus.  This  latter  consists  of  a  series  of 
bulbs  arranged  like  a  staircase,  so  as  to  permit  the  gas  to 
oome  into  the  greatest  possible  contact  with  the  standard 
solution  of  iodine  in  iodide  of  potassium  with  which  the 
condenser  is  filled.  This  solution  ought  not  to  be  exposed 
to  light.  When  the  apparatus  is  arranged  as  above,  the 
atmospheric  air  is  first  driven  out  of  the  bottle  by  means 
of  a  current  of  hydrogen  gas  introduced  by  the  tube  bent 
at  right  angles.  When  it  is  considered  that  the  air  is 
entirely  expelled  the  tap  of  this  tube  is  closed.  The  fun- 
nel is  now  filled  with  hydrochloric  acid,  its  tap  is  opened, 
and  by  means  of  the  application  of  heat  the  acid  is 
allowed  to  run  down  upon  the  iron  without  allowing  any 
common  air  to  enter.  Hydrogen  and  sulphuretted  hydro- 
gen are  formed,  which  pass  into  the  condenser.  Acid  is 
thus  added  until  all  disengagement  of  gas  ceases.  The 
bottle  is  then  heated  until  its  contents  boil,  a  little  water 
having  been  first  added  by  means  of  the  funnel.  After 
these  operations  hydrogen  is  allowed  to  enter  anew  to 
•weep  out  all  remaining  gases.  The  iodised  solution  is 
then  poured  out,  care  being  taken  to  rinse  the  bulb-tube 
thoroughly,  and  titrated  with  hyposulphite  of  soda,  so  as 
to  find  the  remaining  proportion  of  free  iodine.  The  differ- 
ence between  the  original  amount  of  iodine  present  in  the 
solution  and  the  amount  thus  found,  shows  the  proportion  of 
iodine  which  has  been  converted  into  hydriodic  acid,  and 
which  is  proportional  to  the  sulphur  contained  in  the 
•ample  under  examination. 

On  Moistened  Coal.— Ferd.  Fisher.— The  author 
shows  by  a  calculation  of  the  heat  disengaged  that  by 
moistening  coal  we  lose  both  in  the  quantity  of  heat  and 
in  the  temperature  attained. 

Carbonisation  of  Wood  in  Closed  Vessels. — M.  von 
Reichenbach.— The  charcoal  obtained  in  retorts  can  bo 
more  abundant  or  of  better  quality  than  that  prepared  in 
stacks.  The  dimensions  of  the  retorts  affect  the  quality 
of  the  charcoal.  In  small  retorts,  where  the  carbonisa- 
tion  is  rapid,  a  light  and  porous  charcoal  is  obtained. 
In  furnaces  the  carbonisation  is  slow,  and  the  charcoal 

Eroduced  yields  neither  in  weight  nor  in  density  to  the 
est  obtained  by  the  ordinary  process.  When  wood  is 
distilled  slowly,  whether  in  retorts  or  in  furnaces  of 
masonry,  the  hygroscopic  water  is  first  expelled  ;  then 
follows  the  pyroligneous  acid,  which  falls  in  strength  after 
having  attained  a  maximum.  Then  come  the  tarry 
matters  accompanied  by  combustible  gases,  after  which 
the  carbonisation  is  complete.  If  the  distillation  is  stopped 
when  the  pyroligneous  acid  ceases  coming  over,  the 
charcoal  obtained  is  the  so-called  red  charcoal.  This  im- 
perfectly carbonised  wood  retains  in  a  Bolid  form,  beside 
carbon,  the  bodies  which  by  their  decomposition  yield  the 


with  the  available  acetic  acid.  This  red  charcoal  yields 
as  much  heat  in  the  metallurgical  arts  as  blaok  charcoal, 
and,  moreover,  it  disengages  gases  which  are  useful  in 
such  cases,  and  which  when  charcoal  is  burned  in  stacks 
or  clamps  are  wasted  in  the  air.  Wood  may  be  con- 
sidered as  containing  40  per  cent  of  carbon,  40  of  com- 
bined water,  and  20  of  hygroscopic  moisture.  In  complete 
charring,  too  kilos,  of  hard  wood  yield  20  kilos,  of  char- 
coal, 5  kilos,  of  tar,  and  5  kilos,  of  acetic  acid,  besides  the 
gas.  In  case  of  incomplete  charring  the  products  are  acid, 
and  red  charcoal,  which  contains  all  the  matters  repre- 
senting charcoal,  tar,  and  gas.  The  weight  of  red  char- 
coal exceeds  by  more  than  one-half  that  of  the  black 
charcoal  from  the  same  quantity  of  wood.  Red  charcoal 
is  less  brittle  than  black,  and  bears  carriage  better. 

Action  of  Stannite  of  Sodium  on  Gun-Cotton.— 
M.  R.  Bcettger.— When  well  made  gun-cotton  is  boiled  for 
ten  minutes  with  a  concentrated  solution  of  stannite  of 
sodium  there  is  formed  a  clear  yellowish  solution,  which 
may  be  diluted  with  water  without  becoming  turbid.  The 
addition  of  hydrochloric  acid  precipitates  regenerated 
cellulose.  As  cellulose  itself  is  insoluble  in  the  stannite 
of  sodium,  the  above  reaction  may  serve  for  the  detection 
of  unconverted  cotton  in  1 


MISCELLANEOUS. 

The  Adulteration  of  Food  Act,  187a.— Mr.  Went- 
worth  G.  Scott  has  lately  been  appointed  Analyst  to  the 
Borough  of  Hartley  under  the  above  Ad.  Mr.  Scott 
already  holds  the  same  office  in  relation  to  the  counties 
of  Derby  and  North  Staffordshire. 


PATENTS. 

ABRIDGMENTS  OF  PROVISIONAL  AND  COMPLETE 

SPECIFICATION'S. 
Improvements  in  the  manufacture  of  iu  (•halt  of  soda.  Thomas 
Niion  and  Paul  Quin.  both  of  Hcbburn,  ocar  Newcaatle-on-Tyne. 
Apiil  26,  J873.—  No  1)22.  In  order  to  save  the  cost  of  the  fire  of  the 
aati-cake  furnace,  we  propose  to  utilise  the  waite  heat  of  the  ball- 
lurnace,  or  other  available  furnace  or  pan,  in  auch  a  manner  that  it  will 
aeive  to  complete  the  conversion  of  the  salt-cake  into  aulphatc  of  toda. 

Improvements  in  the  manufacture  of  tpkite-lead  and  apparatus  there- 
for. William  Thompson,  lot,  Wandsworth  Road,  Surrey.  April  28, 
1873.— No.  >j}2.  This  invention  relates  to  improvements  in  the  pro- 
cess of  and  apparatus  used  in  manufacturing  white-lead.  The  melting- 
pan  ia  made  in  compartments  for  regulating  the  temperature  and 
securing  the  purity  of  the  blue-lead.  This  lead  is  made  into  thin 
sheets  of  open  tcsturc  by  pouring  it  inloa  revolving  cylinder  kept  cool, 
and  it  it  granulated  by  running  It  in  •  thin  stream  between  a  roller 
and  an  inclined  knife,  and  receiving  it  in  water.  The  aheets  and 
granules  are  charged  on  trucka,  which  arc  run  upon  raila  into  the 
chambeis  where  the  chemical  reagcota  a<t  on  the  lead  so  as  to  convert 
it  into  while-lead,  the  trucks  charged  with  the  converted  lead  being 
run  out  at  opposite  doors.  Thecom  cning  chi 
acid  gasea  and  vapours  healed  before  their 
jackctted  pipes  or  vessels. 

Improvements  in  the  treatment  of  image,  and  in  the  manufacture  of 
manure  therefrom.  Walter  brown,  30,  Pulroaa  Road,  Stockwell, 
Surrey.  April  29,  1873.— No.  1  jjj.  The  featurca  of  novelty  of  thia  in- 
vention consist  in  treating  sewage  with  the  residue  of  blackstone,  or 
other  similar  shaly  mineral,  after  being  calcined  so  as  to  fix  the  gases, 
and  thus  form  a  manure. 

Improved  apparatus  for  the  manufacture  of  nitrate  of  soda.  Cuthbert 
Russell,  engineer,  2,  Talbot  Court,  Gracechurch  Street.  London. 
(A  communication  from  Robert  Mooreand  Tomaa  Robert  Williamson, 
both  of  Iquiqur,  Peru,  South  America).  April  29,  1873. — No.  1556. 
The  featurea  of  novelty  of  thia  invention  consist  of  closed  cachucno 
or  boiling-tank,  fitted  with  perforated  revolving  cars,  the  arrangement 
and  operations  of  which  can  only  be  understood  by  reference  to  the 
drawing  accompanying  the  specification. 

Imftruvemruti  in  the  preparation  and  employment  of  indigo-blue  dye. 
Alexander  Melville  Clark,  patent  agent, 33, Chancery  Lane, Middlesex. 
(A  communication  from  Jerome  Marble,  Worccater,  Massachusetts, 
U.S.A.).  April  29,  1873.— No.  ij}7.  The  invention  consists  in  dis- 
solving indigo. in  a  solution  of  lime,  soda-ash,  and  muriate  of  tin 
crystals.  To  colour  with  this  solut  on,  clear  water  is  heated  to 
'  Fahrenheit,  and  the  solution  added  in  quantiiics  to  produce  the 
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ies which  by  their  decomposition  yield  I 
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shade  desired,  bran  being  added  to  regulati 

Improvements  in  the  manufatture  of  explosive  compounds. 
Vincent  Newton,  mechanical  draughtsman,  66,_Chancery  La 
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Lane, 


from  Allred  Nobel,  Pari>).  April  30.  1873. 
1  coosists  in  the  use  ot  paiamo,  c/okent, 
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ttearine,  naphthalin,  or  any  other  fatty  or  sticky  matter  insoluble  in 
water,  aa  ingredients  in  explosive  compounds  canlaining  nitrates,  hy- 
groscopic or  not,  and  nitro-glycerin. 

A  new  or  improved process  and  furnace  fertkt  manufacture 0/ metallic 
alloys.  Alexander  Browne,  of  the  firm  of  Browne  and  Co.,  patent 
agents,  S5,  Gracechurch  Street,  London.  (A  communication  from  the 
Foundries  and  Forges  Co.,  Terre  Noire  La  Voulte  and  Besieges, 
France).  May  1,  1873.— No.  1574.  The  features  of  novelty  of  this  in- 
vention as  regards  the  process  consist  in  mixing  iron-filing*,  turnings, 
•ted  wrought-iron,  cast-iron,  or  steel,  or  pulverised  spongy 


wrought-iron,  cast-iron,  or  steel,  or  pulvei 
iron,  or  any  other  scraps  of  cast-iron  or  steel  in  a  nearly  uniform  state 
of  division,  and  mixing  them  with  ores  containing  manganese,  tungsten, 
titanium,  or  any  of  these  combined,  or  with  quartz.  1  he  ores  or  quartz 
are  finely  pulverised,  and  mixed  in  sufficient  quantities  to  form  the 
required  alloy.  As  regards  the  furnace,  the  novelty  consists  in  con- 
structing it  as  follows  : — The  furnace  is  composed  of  a  cupola  made  ot 
very  hard  fire-bricks  containing  a  great  quantity  of  alumina;  the  boshes 
are  constructed  of  lime,  magnesia,  or  pure  alumina ;  the  crucible  or 
hearth  is  made  of  carbon,  lime,  or  magnesia.  The  carbon  crucible  is 
made  in  one  piece  by  moulding  a  mixture  of  pure  graphite  or  gas-coal 
or  pare  coke  with  tar  in  a  box  made  of  strong  sheet-Iron,  and  heating 
the  whole  well  closed  up  to  a  dark  red  heat  for  a  few  hours,  a  compact 
and  very  hard  mass  is  thus  obtained. 

Improvement!  in  the  manufacture  of  Portland  cement.  John  Ward, 
Battersea,  Surrey-  May  3, 1*73.— No.  1399.  This  invention  consists 
in  the  addition  of  a  certain  quantity  of  quick-lime  to  the  liquid  chalk 
and  clay  when  passed  from  the  wash-mill  into  a  mixing-mill.  The 
lime  in  the  process  of  slaking  absorbs  a  large  quantity  of  the  waterfrom 
the  liquid  chalk  and  clay,  leaving  it  sufficiently  solid  to  go  at  once  to 
the  drying- stoves,  and  from  thence  to  be  burnt  and  gTOund  in  the 
ordinary  manner.  Running  the  liquid  into  backs  or  reservoirs  is  thus 
avoided,  and  a  considerable  saving  of  time  and  labour  thereby  effected, 
while  the  quality  of  the  cement  is  improved. 

C?r  din  improvements  in  the  manufacture  of floor'dotht,roofing,and 
vaterproof  fabrics  generally,  some  of  the  waterproofing  material  used  in 
such  improvements  being  also  applicable  at  a  varnish  and  cement,  and 
for  making  solid  materials,  and  coating  ships'  bottoms,  and  other  rough 
purposes.  Alexander  Rollason,  chemist,  Totterdown,  Bristol.  May  3, 
1873. — No.  1610.  The  first  part  01  my  invention  consists  in  the  use  of 
limmer  and  such  like  rock  asphalts,  and  reducing  them  to  a  state  of 
liquefaction  not  by  the  use  01  bitumen,  which  has  heretofore  been  used 
for  thst  purpose,  but  by  what  is  commercially  known  as  crude  para- 
;  or  petroleum  oil  or  other  unpurificd  oils  analogous  thereto.  The 
id  part  of  my  invention  consists  in  dissolving  animal  products  in 
water,  such  as  glue,  gelatin,  albumin,  and  such  like  vegetable  gums 
•  s  will  dissolve  in  water,  as  acacia,  Senegal,  dextrin,  and  also  starch, 
flour,  and  such  like  substances.  The  third  part  of  my  invention  con- 
sists in  mixing  the  before-named  cotton  waste  with  glue  as  described, 
nr  with  animal  products,  linseed,  or  other  drying  oils  or  vsrniihes. 
Fourthly.  I  use  the  mixture  of  animal  products  and  vegetable  gums 
when  mixed  with  bichromate  of  potash  as  described  for  the  manufacture 
of  solid  substances,  as  buttons,  knife  handles,  4c,  which  may  be 


NOTES  AND  QUERIES. 

Artificial  Fruit  Essences.— Can  any  of  your  readers  inform  me  if 
any  book  exists  giving  particular*  of  manufacture  of  artificial  fruit 
essences  and  of  their  composition,  or  kindly  give  me  some  information 
on  the  subject.— P.  H.  M. 

Purifying  Hydrochloric  Acid.— Could  you  kindly  inform  me, 
through  the  medium  of  your  valuable  journal,  by  what  process  I  shall 
be  able  to  expel  or  precipitate  arsenic  acid  from  muriatic  acid,  com- 
monly known  as  tower  salts,  produced  at  alkali  works,  without  Inju- 
riously affecting  the  article.— J  S.  " 


O. 


MEETINGS  F0R_THE  WEEK. 

Monday,  March  13— Medical,  8. 

  London  Institution,  4. 

Tuesday,  24.— Royal  Institution.  3.  Prof.  Tyndall,  "  On  the 
Properties  of  Liquids  and  Cases." 

  Civil  Engineers,  8. 

—         Anthropological,  8. 

,  is— Society  of  Arta.8.   Lieut.  H.  H.  Cole,  R.E., "  On  the 
London  International  Exhibition  of  1874." 
Geological,  8. 

,  26.— Royal  Institution,  3.   Prof.  W.  C.  Williamson, "  On 
Cryptogamie  Vegetation  (Ferns  and  Mosses)." 


Friday, 


  Royal,  8.30. 

iY.  27.— Royal  Institution,  8;  Weekly  E 
A.  C.  Ramsay,  on  "  The 


Evening  Meeting.  Prof, 
e  Physical  History  of  the 

Rhine  '  9. 

— —         Ouekett  Microscopical  Club,  8. 
Saturday,  28.— Royal  Institution,  3.   Mr.  C.  F.  Newton,  Keeper  of 
Greek  and  Roman  Antiquities,  British  Museum, 
"On  Mr.  Wood's  Discoveries  at  Ephesus." 

Canitary  Chemistry.— Dr.  Medlock  (late  of 

v  -  Great  Marlborough  Street  and  Tavistock  Square)  undertakes 
the  analysis  of  water,  food,  4c,  and  the  scientific  investigation  of  all 
matters  relating  to  the  public  health. 

Intending  lovestori  in  Chemical  Patents  may  consult  Dr. 
MEDLOCK  by  appointment.  j6,  CHARLES  STREET,  ST. 
JAMES'S,  LONDON,  S.W. 


LITERARY. 

ATessrs.  Paterson  &  Vary  are  prepared  to 

undertake  the  original  composition  of  all  kinds  of  Descriptive 
Bills,  Pamphlets,  Lectures  for  new  ideas,  Inventions.  Exhibitions,  or  foe 
Medical  Purposes.  Addresses,  Debstes,  Sermons, Tracts,  Biographies, 
Sketches,  Essays,  Tales,  4c,  prepared  in  an  acceptable  manner.  Works 
revised  for  the  press.  Translations  effected  with  fidelity  snd  spirit. 
Births.  Deaths,  and  Marriages  searched  for.  Messrs.  PATERSON  4 
VARY,  Literary  Bureau  and  Agency,  2  King'a  Road,  Bedford  Row. 
London  W.C. 

Analysis  of  Food,  Water,  and  Air.  —  Mr. 
WANKLYN  haa  opened  a  Laboratory  at  117,  Charlotte  Street. 
Fitzroy  Square,  and  is  prepared  to  give  Practical  Instruction  in 
Chemical  Analysis  to  Medical  Officers  of  Health,  and  to  persons 
proposing  to  undertake  thedutiesof  Public  Analysts  under  the  new  Act 

PRACTICAL  CHEMISTRY. 
Laboratory,  60,  Gower  Street,  Bedford  Square,  W.C. 

]V/fr.  Henry  Matthews,  F.C.S.,  is  prepared 

lYJ-  to  rive  Instruction  in  all  branches  of  PRACTICAL 
CHEMISTRY,  particularly  in  its  application  to  MEDICINE, 
AGRICULTURE,  and  COMMERCE. 

The  Laboratory  ,g  open  daily,  except  Saturday,  from  ten  to  five 
o'clock ;  on  Saturday,  from  ten  till  one  o'clock. 

Mr.  Matthews  is  also  prepared  to  undertake  ANALYSES  oi  every 
description. 

For  Particulars  and  Prospectuses,  apply  to  Mr.  Henry  Matthews, 
the  Laboratory,  60,  Gower  Street  Bedford  Square,  W.C . 

Royal  Polytechnic  Institution,  309,  Regent 
Street  .-Laboratory  (entirely  re-fitted)  and  Class- Rooms  are 
now  open. 

ASSAYS,  ANALYSES  and 
PATENTS  conducted. 

Pupila  received  for  Class  and  Private 
offered  to  persons  preparing  for  GOV 
TIONS. 

Classes  are  now  forming  for  Practical  Study  in  CHEMISTRY 
STEAM,  and  PHYSICS. 

For  particulars, apply  to  Professor  E.  V.  Gardner,  F.A.S.  M.S.A. 
at  the  Institution. 

Couth    London    School  of   Chemistry  and 

*J   Pharmacy.  Director— Dt.  JOHN  MUTER,  F.C.S. 

Hours  of  Lecture  for  Session  1872-73  :— 


fscilitlea  1  r« 
EXAM1NA- 


Cbemistry  (Inorganic)  10  a.m. 

(Organic)  2  p.m. 

Botany  (Structural) . .  it  a.m. 

(Systematic)..  3  p.m. 


Materia  Medics 
Pharmacy     ..  , 
Claaaics  (Junior) 
(Senior) 


4  p.m. 
2  p.m. 
9  a.m. 
4  p.m. 


Laboratory  open  for  Practical  Chemistry  from  10  till  4. 
This  School  affords  the  most  eligible  opportunities  (or  obtaining  at 
once  a  rapid,  complete,  and  practical  knowledge  of  the  subjects  taught. 
All  the  fees  are  perpetual  until  the  examination  in  view  is  passed, 
without  reference  to  time.  Country  Students  visiting  London  are 
placed  in  Lodgings  registered  by  the  Secretary,  where  no  impositions 
are  permitted  to  be  practised,  an  ' 


moderate  scale. 


,  and  wnere  the  prices  are  all  on  a 
For  terms,  apply  to  the  Director,  or  to 

W.  BAXTER,  Secretary. 
231  and  283,  Kennington  Road,  S.E. 

BERNERS  COLLEGE  of  CHEMISTRY.— 
EXPERIMENTAL  MILITARY  and  NAVAL  SCIENCES, 
under  the  direction  of  Professor  E.  V.  GARDNER.  F.E.S.,  4c, 
of  the  li 
Thel 

and  from  7  to  10  p.m.  daily. 

Especial  feci  lines  for  persons  preparing  for  Government  and  otbar 
examinations. 

Private  Pupils  will  find  every  convenience. 

Analyaes,  Assays,  and  Practical  Investigations  connected  with 
Patents,  Ac,, conducted. 

For  prospectus,  4c,  apply  to  Prof.  E .  V,  G  ,  44,'Bernera-street,  W 


■  the  direction  of  Professor  E.  V.  GARDNER,  KE.S.,  4c, 
i  late  Royal  Polytechnic  Institution  and  the  Royal  Naval  College, 
e  Laboratory  and  Class  Rooms  are  open  from  11  to  3  a.m.,  and 


MR.  C.  ESTCOURT,  F.C.S., 
ANALYTICAL  AND  CONSULTING  CHEMIST. 


Commercial  A  nalystt  of  all 
Bohoi-oh  Laboratory, 
8,  St.  Jamea'a  Square,  John  Dalton 
Manchester. 


\4ethylated   Spirits.— David   Smith  Kidd, 

A™-  Licensed  Maker,  Commercial  Street,  Shorcditch,  N.fc". 
Also  FINISH,  FUSEL  OIL. and  RECT.  NAPHTHA. 

Water-glass,  or  Soluble  Silicates  of  Soda 
and  Potaah,  ia  large  or  small  quantitice  and  either  solid 
at  ROBERT   RUMNEY  S,  Ardwick  Chemical 
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Chemical  Technology,  or  Chemistry  in  its 
Application*  to  the  Arti  and  Manufacture*.  By  Thomai 
Richardson  and  Henry  Watts.  Second  Edition,  illustrated  with 
numerous  Wood  Engravinga. 
Vol.  I.,  Parts  t  and  2,  price  36s-,  with  more  than  400  Illustrations. 
Nature  and  Properties  of  Fuel :  Secondary  Products  obtained  from 
Fuel :  Production  of  Light :  Secondary  Product*  of  the  Gas  Manu- 
facture 

Vol.  I.,  Part  3,  price  33s.,  with  more  than  300  Illustrations. 
Sulphur  and  its  Compounds :  Acidimetry :  Chlorine  and  its  Bleaching 
Compounds:  Soda,  Potash:  Alkalimetry :  Grease. 

Vol.  I.,  Part  4,  price  lis.,  300  Illustrationa. 
Aluminium  and  Sodium :  Stannates,  Tungstates.  Chromates.  and 
Silicates  of  Potash  and  Soda:  Phosphorus,  Borax:  Nitre:  Gun- 
Powder:  Gun  Cotton. 

Vol.  I.,  Part  5,  price  36s. 
Prossiate  of  Potash:  Oxalic,  Tartaric,  and  Citric  Acids,  and  Appen- 
dices comaining  the  latest  information,  and  specifications  relating  to 
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ahd  Co.,  ao.  King  William  Street.  Strand.  

Now  Heady,  Price  51., 

'ilk-Analysis. — A  Practical  Treatise  on  the 

-    Examination  of  Milk  (including  Cream,  Butter,  and  Cheese). 
1:  TRUBNER  and  CO..  Ludgatc  Hill. 


Now  ready,  our  New  Revised 

CATALOGUE  OF  CHEMICALS  AND  CHEMICAL 
APPARATUS, 


SCALE 


OF  ANALYTICAL  FEES, 
Post  Free  on  application. 


PHILIP  HARRIS  &  CO., 

Manufacturing  Wholesale  and  Retail  Chemiata, 

"FRANCIS  'H~FlA^NSr 
Marlborough  Works,  Peckham. 

Offices:  36,  Marlborough  Road,  Peckham,  London,  3.E. 
Manufacturer  of  every  description  of 

tfUrtrical  Apparatus,  fTtltgrapts,  $nhtticn 
(•Toils,  'glagntlo-gtacljints,  &t.t  fa. 

Also  Scientific  Instruments,  Graphoscopes, 
Stereoscopes,  Microscopes,   Telescopes,  Ac,  Ac. 

Ali  dutriptient  of  Fancy  Cabintt  Work  lo  order,  tskoUsalt  and 
for  Exportation. 

Shippers  and  Merchants  will  find  a  large  stock  of  all  kinds 
of  gooda  at  above  address. 

F.  H.  F.  hss  Steam  Machinery,  and  by  its  means  is  enabled 
omptly  and  of  the  best  quality.  

PATENTS. 

R.  VAUGHAN,  F.C.S.,'  Memb.  Soc.  Arts, 

British,  Foreign,  and  Colonial  PATENT  AGENT,  J4. 
e,  W.C,  gives  special  attention  to  inventions  con- 
emistry,  Metallurgy, and  Mining. 
A  "Guide  to  Inventors "  Free  by  Post- 
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THOMAS  D.  RUSSELL, 

GEOLOGIST  AND  MICROSCOPIST, 

48,  ESSEX  STREET,  STRAND,  W.C. 
(Late  of  Arundel  Stteet.) 

British  Hocks— too  Specimens  One  Guinea, 

British  Fossils— 100      ,,   One  Guinea. 

Collections  and  Specimens  of 
Biitish  Fossils  from  the  Crag  to  the  Silurian  inclusive. 

Dttailtd  Catalogues  pott  frtt. 

R yull  s  Chemical  Black  Lead  (Registered) 
creates  no  waste  or  dust  by  its  magnetic  adherence  to  the  stove, 
and  the  cleanliness  of  application  makes  this  one  of  the  marvels  of 
household  economy.— Sold  by  all  respectable  grocers  and  oilmen  in 
blocks  id.,  ad..  4d.,  and  is.  boxes.  Works,  91,  Litis  Compton  Street, 


Established  1798. 


ROBERT  DAGLISH  &  CO., 

BOILER  MAKERS,  ENGINEERS,  AND 
MILL- WRIGHTS, 
brass  and  ironfounders, 
St.  Helen's  Foundry,  Lancashire. 

Makers  of  every  description  of  Chemical,  Colliery,  Copper  Ore,  Gold 
Mining,  and  Glass  Machinery,  including  Crown,  German  Sheet,  and 
Plate  Glass  Plant, as  supplied  to  some  of  the  largeal  Firms  in  England, 
Ireland,  Scotland,  and  Wales. 


Makera  of  the  latest  Improved  Revolving  Black  Ash  Furnace 
with  Siemens 's  Patent  Gas  Arrangement, and  as  used  in  the  Manufac- 
ture of  Soda. 

Improved  Valveleaa  Air  Engines,  and  Pumps  for  Acid  Forcing,  Air 
Agitators,  Compressor  for  CoTlieries,  and  Weldon's  Patent  Chlorine 
Process. 

Caustic,  Chlorate,  Decomposing,  and  Oxalic  Pans. 

Gas  Producers  for  Heating  Furnaces. 

PyTitcs  Burners  for  Irish,  Norwegian,  and  Spanish  Ores. 

Retorts,  Acid,  Gas,  Nitre,  Nitric  Acid,  and  Vitriol  Refining. 

Improved  Steam  Superheaters  for  Resin  Refining,  &c. 

Improved  Steam  Sulphur  Pan*. 

Photographs,  and  other  information,  supplied  on  receipt 
of  Orders. 


PHOTOGRAPHIC   AND  OPTICAL  WAREHOUSE. 


J.  SOLOMON, 
aa,    RED    LION    SQUARE    LONDON,  W.C, 

PATENTEE  OP  MAONESIl'M  LAMP   FOB  EXLAROINO  PNOTOCEAPHS 

vitrified  00  Enamel  or  Porcelain  for  the  Trade. 


JAMES  WOOLLEY,  SONS,  &  CO., 

69,  MARKET  STREET,  MANCHESTER, 

DEALERS  IN 

CHEMICAL  AND  SCIENTIFIC  APPARATUS, 
CHEMICAL  REAGENTS,  4c, 

roa  THE  VSE  OP 

Analysts,  Science  Teachers,  and  Manufacturers. 


PrictLuts  on  application. 


Chloride  of  Calcium  (Purified  Muriate  of  Lime), 
total  insoluble  imparities  under  I  par  cent. 
CHLORIDE  OF  BARIUM  (Muriate  of  Baryta),  free  from 
and  Lead,  total  impurities,  water  excepted,  under  }  per  cent. 
GASKELL,  DEACON,  ft  CO., 
Alkali  Mam 


TETRACHLORIDE    OF  CARBON. 

BISULPHIDE    OF  CARBON. 
CHLORIDE    OF  SULPHUR. 


JESSE  FISHER  &  SON, 
Phcenix  Chemical  Works,  Ironbridge. 


THE 

BICHROMATE 
BATTERY. 

IN   ALL    FORMS    AND  SIZES. 
Wholesale  snd  Retail 

HORATIO*  YEATES 

PHILOSOPHICAL  ISSTRUUCX 
MAKER, 

39,   KINO  SQUARE, 

Goswell  Road,  E.C. 
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RESEARCHES  ON  THE  ATOMIC  WEIGHT  OF 
THALLIUM.' 
By  WILLIAM  CROOKES,  F.R.S..&C. 
(Continued  from  p.  127). 

The  formula  employed  for  the  calculation  of  the  true 
weight  of  a  substance  in  vacuo,  from  data  given  by  two 
weighings,  one  at  ordinary  and  one  at  a  greatly  diminished 
air-pressure,  is  as  follows : — 

Let  H  denote  the  substance  to  be  weighed,  and 
h  its  true  weight  (in  vacuo)  in  grains. 

First  Weighing  in  Air  of  Ordinary  Density . 

Let  W  denote  the  material  weight  which  balances  H, 
to     „      ,,   true  weight  of  W  observed  in  air, 
x     „      „   weight  of  air  displaced  by  W, 
t      ,,      n  temperature, 

*  „      „   pressure,  in  height  of  mercury,  reduced 

to  32s  F., 

b     „      „  bulkofWingrs.ofwateratmax.density, 

*  t.       i»   weight  of  air  displaced  by  H  : 
v,  x,  t,  p,  b  being  given,  required  to  find  k, 

h-k  =  w-Jt\ 

Second  Weighing  in  a  Rare  Atmosphere. 

Let  y  denote  the  weights  which  balance  H, 

y     „      „   true  weight  of  7  in  airof  ordinary  density, 
z      „      ,,   weight  of  air  displaced  by  y, 
f     „       i,  temperature, 

p'     „      „   pressure,  in  height  of  mercury,  reduced 

32'  F., 

bulk  of  y  in  grs.  of  water  at  max.  density, 


V  =  lb 


I  denote  the  weight  of  air  displaced  by  H  : 
y,  t\  p\  b'  being  given,  to  find  /  and  x, 

h-l=y-x  ; 
hence  k-l-y-w  +  x-c. 
By  tables  A  and  B, 


log 


density  rare  air 
max.  den.  water"  -t 


„,.  density  rare  air  , 
density  rare  air 


=  n  (suppose). 

/ 


k  *  density  common  air 
Let  m=y  — «•+*-«  ;  then  k-l=m,  =n. 

Hence  f=n*.  k-nk  =  m,  *=       ,  /=-""'• 

I  —  H         I  —  « 

Hence  *  =  »-*+,—  ;  or  A=y -«+  —"  • 
1  —  n  1  —  n 

To  illustrate  the  application  of  this  formula,  I  will 
reduce  the  weighings  of  one  of  the  determinations  (E). 

Substance  Balance  Weight*,  True  value 

weighed,  used.  aAual.  in  air. 

(H)  (W)  (») 

Glass  apparatus.  Vac.  765'BoSi  765  614578 

(H)  (t)  (r) 

Glass  apparatus.        Vac.        7-5-5'«33  766-122626 


Weight  of  air  displaced.      Temperature.  Bar.  (reduced  to  s*°  F) 

(*)                      (0  (p) 

0044547          65e  F.  =  1850  C.  29848 

(vol.  in  water  max.  (758*125  millims.) 
density =36326) 

(n  (?) 

0044546  63«  F.  -  if  C.  n73  in. 

(2979  millims.) 

CALCULATION  OF  VACUUM-WEIOHT  OF  FLASK  FROM 
ABOVE  WEIOHINGS. 

Let  k  =  true  weight  in  vacuum  of  flask, 
w  =  765814578, 

=0044547, 
f-650  F. -18-33°  C, 
^  =  29*848  in.~758-x2  millims., 
6=36326, 
y  ~  766*122626, 
i'  =  63°  F.  =  i7-2'C, 
p' -1-173  in.  =  2979  millims. 
.     den.  atmos.  air  , 

max.  den;  wa-ter=,0g-  758  i2 -400+ 4*204.49- 10 ; 

n  -  2S774430+4204149-10; 

1,  •=  70815920-10. 

log.  o'  =  log.  766122626-log.  765814578+log.  36-326; 
.-.    6'  =  2-8842970  -  2-884i230+i-56o2i76 ; 
.-.    b'=  1*5603916. 

,      density  rare  air   ,      .  ,  .  1 

,06'max.den^r-l08-^"-3-63)+4-204898-,0 

»  =  i-4i76377+4,ao4898-io* 

-      56225357  -w. 
log.  :  =  i  5603916+5-6225357-10; 
.-.    *  =  7- 1829373  -10; 
.-.    x  =0*001524. 

log.  £ =5  6225357-7-0815920  ; 

.-.    i-  85409437  - 10 ; 
/ 

•••  «=j(r= 0*034749; 

.-.    1-11  =  0-965251. 

m  =  766122626 - 765-8I4578+0-044547  -  0-OOI524  ; 
.-.   in  =  0-35 1071. 

k  to  =o;35.I07I . 

—  1  —  «  —  0*965251  * 
.-.    k  =0-3638. 

;i  =  765*8x4578-o-044547+o-3638 ; 
.-.    h  =766133831. 

WEIGHINO  OF  OLASS  APPARATUS  +  NITRATE  OF  THALLIUM 

Vacuum-Balance. 
In  air.   Left  pan  removed.  Platinum  weights. 
After  third  heating  (to  fusion)  and  cooling — 

True  value      Weight  of  air  Vol.  in  water 

10  air.  displaced. 
599998340  OO35533 
99991420  5887 
59-993232  3483 
29-999901 
5-998268 
3-000469 
0*061472 


Weights. 

6O0 
100 

60 


•06 


399 


V& 

355 
171 

3 
o 


at  max.  den. 
28-970 
4S00 
2*840 
1*360 
'290 
-140 
003 


799-0631 
Pan=  206-3733 


799-046291 
206-379646 


0-047100 
0*012040 


38-403 
9-824 


10054364     1005425937      0059140  48-227 
Therm.  «=73e  F.=  227*  C. 
Barom.  =  29-891  in.  at  o°  C.= 759*22  millims. 
1005425937 

765*814578-=  weight  of  glass  apparatus  (see  u,  preceding). 


•  A 
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239-61 1359  s  weight  of  thallium  nitrate  in  air. 
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The  weight  of  air  displaced,  &c,  is  taken  separately  for 
each  weight  in  all  cases,  but  is  omitted  in  subsequent 
examples  (the  sum  being  given),  to  prevent  the  intro- 
duction of  useless  figures. 

WEIGHING  OP  GLASS  APPARATUS  +  NITRATE  OF  THALLIUM 
IN  RARE  ATHOSPHERE. 

Vacuum-Balance. 
Left  pan  removed.    Platinum  weights. 

True  value  Weight  of  air 

in  air.  displaced. 

799  346792  0047117 

206-379646  OOIJO4O 


Exhausted. 
Weights. 
799*36oo 

Pan  -  206-3733 


Vol.  in  water 
at  mat.  den. 

9824 


0  059I57  48247 


1005-7333  1005*726438 

Therm.  =  69-5'  F.  =  2i»C. 

Barom.  =  29-775  in.  =  756-27  millims.  at  o°  C. 

Gauge  =25*141  ^.  =  638*57  millims.  at  o*  C. 

756  *7 

638-57 

1 1770  millims.  pressure. 
"Weight  of  left  scale-pan  of  air-balance,  which  was 
removed  to  relieve  the  beam  in  weighing  the  heavier  pieces 
O  apparatus-       Truev>|ue         We,ghtof«jr  Vol.  in  water 
Weigot.  in  air.  diaplaced.      at  ma*,  den. 

»79"7365       »79"7'9377        0010429  8513 
Weight  of  left  scale-pan  of  vacuum-balance  taken  in  air- 

""^     .  True  value         Weight  of  air  Vol.  in  water 

Weignt.  j0  diaplaccd.      at  max.  den. 

2063733        206-3719646        O-OI2040  9-824 
Weight  of  air  displaced  by  scale-pan  a  0  02403  gr. 
Volume  in  water  of  maximum  density  =  24*244  grs. 
(To  be  continued.) 
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USE  FOR  DETERMINING 
VEGETABLE   AND  ANIMAL 
OILS.* 


By  I.  I.  COLEMAN.  F.C.S. 
of  ( h  c  I  n  s  t  itute  of  Engineer*, 


It  is  not  easy  to  get  at  an  accurate  statement  of  the 
number  of  the  fixed  oils  having  a  vegetable  or  animal 
origin,  and  which,  having  been  examined  or  brought  into 
use,  have  been  found  to  differ  from  each  other  more  or 
less  in  physical  constitution  or  praftical  utility.  Watts 
enumerates,  in  his  *'  Dictionary  of  Chemistry,"  49  vege- 
table oils,  it  fish  oils,  and  5  animal  oils,  making  a  total 
of  65.  This  list  is  defective,  as  it  does  not  include  some 
Indian  products  shown  in  the  Exhibition  of  1851,  nor  do 
we  find  the  olein  obtained  from  tallow  alluded  to. 

Each  of  these  fixed  oils  has  some  distinguishing 
charaaeristic.  Possessing  a  general  family  likeness,  no 
two  are  exactly  alike. 

Upon  the  possession  or  non-possession  of  certain 
valuable  qualities  esteemed  by  consumers  of  oil  depend 
the  pradicat  applications  of  tbe  oil,  checked,  however, 
from  time  to  time  by  the  relative  scarcity  or  abundance  of 
the  oil ;  these  two  considerations  establishing  the  market 
value.  Accordingly  we  find,  upon  examining  broker's 
circulars  or  Board  of  Trade  returns  for  the  last  five  or  ten 
years,  one  particular  class  of  oil,  sperm  oil,  having  an 
average  yearly  value  of,  in  round  numbers,  £95  per  ton  ; 
a  second  class,  £60  per  ton,  represented  by  the  animal 
oleins;  a  third  class,  £50  per  ton,  represented  by  the  various 
qualities  of  olive  oil ;  a  fourth  class,  £40,  represented  by 
rape  oils;  a  fifth  class,  £35  per  ton,  represented  by  the  drying 
oils ;  and  a  sixth  class,  about  the  same  price,  represented 

by  the  stinking  fish  oils.  

to'ths  Chemical  Section  of  the  Philosophical 


So  great  variations  in  price  amongst  the  differen 
classes  enumerated  show  that  they  differ,  for  practical  pur" 
poses,  very  much  in  utility,  and  we  can  scarcely  suppose 
that  the  dealers  in,  and  consumers  of,  oil,  who  have  some- 
thing considerably  more  than  100,000  tons,  or  25,000,000 
gallons,  passing  through  their  hands  yearly,  of  the  aggre- 
gate value  of  at  least  five  or  six  million  pounds  sterling 
can  preserve  such  class  distinctions  year  after  year  without 
some  solid  basis  which  deserves  the  careful  attention  of 
the  chemist.  And  these  differences  in  the  properties  of 
the  fixed  oils  is  by  no  means  always  dependent  upon  the 
mucilaginous,  albuminous,  or  odoriferous  impurities  they 
contain,  but  by  actual  differences  in  the  properties,  and 
perhaps  constitution,  of  the  olein,  palmitin,  or  stearin,  of 
which  they  are  constituted,  more  especially,  perhaps,  in 
regard  to  their  susceptibility  of  ready  oxidation  by  atmo- 
spheric oxygen.  The  precise  nature,  however,  of  the 
variations  in  the  proximate  principles  of  oils  is  very  little 
understood  ;  indeed,  if  we  had  accurate  knowledge  on 
the  matter,  we  might  be  able,  perhaps,  soon  to  boast  of 
being  able  to  make  a  commercial  analysis  of  oil  of  some 
value. 

As  the  matter  now  stands  in  reference  to  the  detection 
of  adulterations  of  animal  or  vegetable  oils,  all  we  can 
boast  of  are  a  few  empirical  tests,  some  of  them  of  doubtful 
character,  by  which  the  absence  of  certain  oils  in  mixtures 
can  be  sometimes  inferred,  and  in  a  few  cases  the  pro- 
portions in  which  they  exist  can  be  roughly  guessed  at. 

When  we  consider  the  labour  and  perseverance  required 
in  order  to  get  thoroughly  acquainted  with  the  individual 
characteristics  of  the  chemical  elements,  it  is  obvious  that 
toget  similarly  acquainted  with  the  characteristics  of  the 
fatty  oils,  which  are  0/  greater  number  than  those  of  the 
elements,  is  no  light  task.  It  is  therefore  proposed  to  point 
out  in  a  subsequent  part  of  this  paper  how,  in  the  examina- 
tion of  commercial  oils,  we  can  much  simplify  our  work 
by  eliminating  all  such  oils,  as  by  reference  to  brokers'  or 
merchants'  circulars  can  be  proved  to  be  dearer  than  the 
supposed  oil  under  examination.  It  may  be  taken  as  a 
commercial  maxim  that  no  man  adulterates  for  the  benefit 
of  the  public  when  it  entails  loss  to  his  own  pocket. 

Before  going  further  into  this  part  of  the  subject  we  will 
review  the  chemical  and  physical  tests  which  have  been 
proposed  for  detecting  adulteration  in  oils. 

The  most  elaborate  work  in  this  diredion  was  under- 
taken by  the  late  Prof.  Calvert,  who  studied  the  adion  of 
acids  and  alkalies  in  different  states  of  dilution  upon  oils, 
and  in  special  reference  to  the  colour  and  appearance  of 
the  mass  formed  by  combining  1  part  of  the  reagent  with 
5  parts  of  oil  at  normal  temperatures  when  the  acids  were 
used,  and  at  boiling  temperatures  in  case  of  the  alkalies 
being  used.   The  reagents  used  by  Calvert  were : — 

1.  Caustic  soda  of  1-340  sp.  gr. 

2.  Sulphuric  acid  of  1-475  1* 

3.  11  11  I-530  •• 
4-  ii  *'635  •• 
5.  Nitric    acid    of  i*i8o  „ 

•1  ••        I'220  „ 

••         11        i'33o  •• 
Product  of  No.  7  treated  with  twice  its  bulk  of 
caustic  soda  and  boiled. 

9.  Mixture  of  concentrated  tulphuric  and  nitric 

acid. 

10.  Aqua  regia. 

11.  The  product  of  No.  10  treated  with  twice  its 

bulk  of  caustic  soda  and  boiled. 

12.  Syrupy  phosphoric  acid. 

Calvert  furnishes  us  with  tables  of  results  comprising 
180  reactions,  the  observer  to  notice  various  shades  of 
colour  produced.  The  colours  in  a  few  cases,  as  in  the 
reactions  with  fish-oils,  are  decided,  but  a  large  number  of 
them  appear  to  be  of  a  very  nondescript  character,  such  as 
brownish,  greenish,  yellowish,  dirty  white,  dirty  green, 
■light  yellow,  &c.   The  observer  has  also  to  observe  the 


I. 
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J  vert's  1 80  reactions,  especially  when  we  take  into 
account  the  great  prevalence  of  partial  colour-blindness ; 
but  the  task  becomes  very  formidable  if  it  becomes 
necessary  to  acquaint  ourselves  with  the  colours  which 
would  be  produced  in  similar  circumstances  by  the  half- 
hundred  or  so  of  other  oils  not  included,  and  which  may 
probably  give  reactions  which  might  be  confused  with 
those  of  the  oils  already  examined. 

Many  of  the  colours  produced  may  be  owing  to  the  pre- 
sence of  more  or  less  mucilaginous  matter,  or  small  por- 
tions of  the  inspissated  juices  of  the  plant  or  animal,  which 
really  have  no  great  bearing  upon  the  genuineness  of,  or 
the  adaptability  of,  the  oil  for  the  purposes  for  which  it 
may  be  required. 

Calvert  himself  does  not  state  whether  he  used  refined 
oils  or  not.  Thus  rape  oil  is  used  by  the  public  both 
refined  and  unrefined,  the  latter  being  called  brown  rape 
or  sweet  oil ;  and  the  olives  are  generally  used  unrefined, 
though  olive  oil  refined  as  white  as  water  is  known  in  the 
market. 

The  particular  extent  to  which  an  oil  is  refined  will 


The  results  obtained  at  120*  F. 
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fluidity  or  non-fluidity  of  the  mass  resulting  from  the 
action  of  caustic  soda  upon  the  oil. 

Now,  on  examining  Calvert's  tables,  it  will  be  observed 
that  he  only  experimented  with  fifteen  oils,  those  very  im- 
portant commercial  oils,  tallow  olein  and  cotton-seed 
oil,  being  entirely  omitted,  besides  fifty  others  of  minor 
importance.    It  is  sufficiently  formidable  having  to  study 


French  refined  colza  rape   it 

German  refined  rape   8 

Neats'-foot  oil   8 

Olive   


Sec. 
o 

8  15 


o 

30 
40 
o 
o 

30 

35 
o 


E.  I.  ground-nut   8 

Tallow  oil   7 

Southern  whale   7 

Lard  oil   7 

Cotton-seed  oil   . .    . .  7 

Seal  oil   6 

Lisbon  seed  oil   6 

Sperm  oil    5 

A  second  series  of  experiments  with  a  smaller  apparatus 
confirmed  the  difference  observed  between  rape  oil  im- 
ported from  Germany  and  that  imported  from  France, 
Belgium,  and  Holland— 

M.  Sec. 

Belgian  colza    8  15 

German  rape    7  30 

Olive     ..   7  30 

The  relative  liability  of  fatty  oils  to  ignite  spontaneously 
when  in  contact  with  cotton  or  other  waste,  has  been 
suggested  by  my  friend,  Mr.  Gellatly  as  being  charaderistic. 


pre 


give  great  varieties  of  shade.   Thus,  a  refined 


rape  oil  from  Germany  gave  with  the  1*635  sulphuric  acid 
test  -juite  a  different  colour  from  a  sample  from  Belgium  ; 
still  there  was  evidence  sufficient  of  other  kinds  to  convince 
me  both  oils  were  genuine,  and  precisely  the  same  remarks 
apply  to  two  samples  of  cotton  oil — one  refined  in  the 
United  States  and  the  other  refined  in  England. 

Calvert,  indeed,  states  himself  that  the  colour-test  is 
not  applicable  for  detecting  some  oils.  In  dealing  with 
a  supposed  mixture  of  lard  oil  and  rape  oil,  he  says,  the 
colour  reactions  not  being  decisive,  one  conclusive  test 
will  distinguish  them,— viz.,  that  after  treatment  with 
aqua  regia,  and  subsequent  boiling  with  caustic  soda,  lard 
oil  will  give  a  fluid  mass,  and  rape  oil  a  fibrous  mass. 
This  experiment  was  repeated,  not  only  with  lard  oil,  but 
with  tallow  olein,  and  it  was  found  that  the  caustic  soda 
gave  even  a  more  fibrous  mass  with  tallow  olein  than 
with  rape  oil— although  his  remarks  about  lard  oil  are 
correct  ;  but  this  experience  shows  that  his  tables,  to  Ray 
the  least,  are  very  defective,  and,  in  this  particular  case, 
worse  than  useless — being  misleading, — seeing  that  tallow 
olein  is  as  valuable  as  lard  oil.  However,  some  of 
Calvert's  more  marked  reaclions  are  sometimes  useful  and 
valuable  as  adjuncts  in  testing  operations. 

M.  Heidenrich,  M.  Penot,  and  M.  Marchand  have  also 
proposed  colour-tests  from  the  reaction  of  concentrated 
sulphuric  acid  upon  oils,  employing  only  a  few  drops  of 
the  oil  placed  upon  a  porcelain  plate,  but  these  methods 
are  open  to  the  same  doubts  and  uncertainty  as  those  of 
Calvert,  particularly  to  the  extent  or  nature  of  the  coloura- 
tion depending  upon  the  accidental  impurities  of  the  oil. 
•  A  method  of  distinguishing  fatty  oils  by  the  differences 
in  the  amount  of  heat  produced  by  mixing  1  part  of  sul- 
phuric acid  with  3  parts  of  the  oil  to  be  tested  was 
suggested  by  Maumene  and  elaborated  by  Fehling.  The 
idea  is  pretty,  easy  of  execution,  and  interesting  in  results. 
There  is  great  variation  in  the  amounts  of  heat  produced.  I 
We  find,  for  instance,  a  gain  of  temperature  of  too"  where  | 
rape  oil  is  used,  as  compared  with  68"  when  olive  oil  is 
used.  This  method  has  been  investigated  by  the  authors 
in  so  far  as  linseed,  rape,  olive,  and  poppy  oils  are  con- 
cerned, and  I  have  myself  applied  it  as  a  secondary  test 
in  distinguishing  several  other  oils. 

The  relative  viscosities  of  the  fatty  oils  is  a  very  impor- 
tant and  interesting  subject.  Schubler  and  Ure  published 
some  experiments  on  the  subject  many  years  ago.  More 
recently  I  have  extended  their  experiments,  the  apparatus 
employed  being  constructed  a*  annexed  :— 


Sketch  to  illustrate  tbrm  Viscosity  as  ubrd  ay  Mr.  Colrmam. 
1  is  the  cylinder  containing  the  oil.  a  the  chamber  filled  with 
steam,  and  surrounded  by  the  outer  cylinder,  K  (both  of  glass) ; 
the  steam  chamber  is  closed  top  and  bottom  by  india-rubber 
plu»*«,  c,  c.  c,  c.  The  steam  being  generated  in  the  flask,  a. 
pastes  by  the  india-rubber  pipe  into  the  chamber.  ».  until  the  oil 
reaches  120  ;  the  stopcock  is  then  opened,  and  the  time  taken 
for  the  oil  to  run  out  registered.  The  apparatus  is  made  of  such 
site  as  to  al  ow  German  refined  rape  oil  to  run  through  in 
bm.  30  sees. 

The  experiment  is  made  by  imbuing  a  handful  of  cotton 
waste  with  the  oil  to  be  tested,  and  placing  it  tolerably 
loosely  in  a  paper-box  enclosed  in  a  hot-air  bath  kept  at  a 
temperature  of  from  130°  to  200°  I*.  After  a  certain  length 
of  time,  characteristic  of  each  oil,  the  mass  enters 
into  active  combustion.  Mr.  Gellatly's  figures  are  at 
follows :  — 

H.  M. 

Boiled  linseed    1  15 

Seal  oil   X  40 

Raw  linseed   40 

Lard  oil   40 

Gallipoli  olive    50 

Refined  rape  (about)     9  o 

Equal  parts  of  mineral  oil  and  seal  oil  refused  to  ignite; 
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Mr.  Gellatly's  experiments  were  repeated  with  the 
special  view  of  studying  the  adion  of  mineral  oil  in  pre- 
venting or  retarding  combustion,  and  the  results  I  attained 
(which  were  also  direded  to  the  effed  of  substituting  wool 
or  jute  waste  for  the  cotton)  were  as  follows  :— 

H.  M. 

Seal  oil  on  wool   30 

Whale  oil  on  wool    3  15 

Whale  oil  on  cotton   30 

Whale  oil  on  jute    90 

Olive  oil  on  cotton    40 

Oleic  acid  on  wool    13  30 

80^  olive  oil  and  20^  mineral  oil    . .  80 
The  following  mixtures  refused  to  ignite  after  26  hours' 
exposure  to  190*  to  200°  F. : — 

Equal  parts  of  olive  oil  and  mineral  oil  on  cotton. 
Equal  parts  of  whale  oil  and  mineral  oil  on  jute. 
Equal  parts  of  seal  oil  and  mineral  oil  on  wool. 
Equal  parts  of  oleic  acid  and  mineral  oil  on  wool. 
8o^>  of  oleic  acid  and  2o  f>  of  mineral  oil  on  wool. 
Thus  it  was  rendered  evident  that  the  addition  of.  mineral 
oil  to  animal  and  vegetable  oils  has  so  powerful  an  effect 
in  retarding  the  oxidation  of  the  oil  which  causes  the 
combustion  that  the  presence  of  even   20  per  cent 
materially  delays,  whilst  the  50  percent  entirely  prevents, 
ignition  under  the  circumstances  of  the  experiment.  Mr. 
Gellatly's  experiments  were  made  between  i30°and  170s  F., 
and  mine  between  180*  and  aoo"  F. 

(To  fa«  continued). 


CHEMISTRY  APPLIED   TO   THE  DETECTION 
OF  ADULTERATION. 

By  ALFRED  H.  ALLEN.  F.C.S  . 
Public  Analyst  for  the  llorough  pf  Sheffield;  Lecturer  on  ChemUlry 
at  the  Sheffield  Sclioul  of  Medicine. 
(Continued  from  p.  ijo.) 

I.  Coffee  and  Chicory  (continued).* 
The  ash  of  coffee  showing  a  remarkable  constancy  of 
composition,  it  occurred  to  me  that  the  percentage  of  ash 
soluble  in  water  would  be  a  valuable  criterion  of  the 
purity  of  any  sample  of  coffee,  and  afford  a  simple  and 
ready  means  of  approximately  estimating  the  percentage 
of  chicory  present.  Of  course  more  experiments  arc  re- 
quired' before  the  method  can  be  depended  on,  but  it 
appears  the  most  promising  of  any,  as  its  accuracy  would 
be  unaffeded  by  variations  in  the  process  of  roasting. 

I  ignited  three  samples  of  genuine  coffee  of  different 
kinds,  and  three  of  chicory,  taking  5  grms.  for  each  expe- 
riment. After  weighing,  the  ash  was  boiled  in  water,  the 
liquid  filtered,  the  clear  solution  evaporated  to  dryness, 
and  the  residue  heated  to  dull  redness  and  weighed.  The 
following  were  the  proportions  in  too  of  the  sample : — 

Total  Sulublc 
Ash.  Ash. 

1.  Coffee    ..    ..    3  S6  2-95  =  76  per  cent  of  total  ash. 

2.  „  ....  395  3-40  =  86 
3-     ii       ....    4-20     3-38  =  80 


Average  of  coffees   4  00  3  24  =  81 

1.  Chicory  (foreign)  5-36  1-20=22 

2.  ,,       505  183 -=36 

3.  „    (English)  4  90  2-18-44 


Average  of  chicories  5-06     1*74  =  34      „  „ 

The  proportion  the  soluble  ash  of  the  chicories  hears 
to  the  total  varies  considerably,  owing  to  the  different 
quantities  of  silica  present  in  the  samples,  and  the  per- 
centage of  soluble  ash  is  not  so  constant  as  in  the  case  of 
coffee. 

Assuming  3-24  per  cent  as  the  average  soluble  ash  of 
coffee,  ana  1-74  as  that  of  chicory,  the  percentage  of 
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coffee  in  a  mixture  would  be  represented  by  the  followiag 
equation,  where  C  is  the  percentage  of  coffee,  and  S  the 
percentage  of  soluble  ash  :— 

C  =  (t0°  S- 174)2 

The  following  are  the  determinations  of  Messrs. 
Graham,  Stenhouse,  and  Campbell,  of  the  colouring 
powers  of  coffee  and  its  different  adulterants,  when 
roasted  and  infused  in  equal  quantities  of  water.  No  at- 
tempt appears  to  have  been  made  to  exhaust  the  samples. 

Caramel  1000 

Mangold-wurzel   602 

Bouka  (a  coffee  substitute). .  602 

Black  malt    549 

500 
500 
450 
400 


White  turnips 

Carrots  

Chicory  (darkest  Yorkshire) 
Parsnips. 


Maize    350 


Rye 


350 


200 
183 
173 
144 
150 
100 
73 
75 
30 
25 


Dandelion  root    300 

Red  beet   300 

Bread  raspings    275 

Acorns  

Over-roasted  coffee   

Highly-roasted  coffee  

Medium-roasted  coffee 
Another  specimen  coffee    . .  . 

White  lupin  seed  

Peas   

Beans   

Spent  tan   

Brown  Malt  

Though  the  method  of  Messrs.  Graham,  Stenhouse. 
and  Campbell  is  objectionable,  for  reasons  previously 
stated,  I  have  found  the  colour  of  the  infusion  gives  a 
very  fair  approximate  estimate  of  the  proportion  of 
chicory  present  when  the  following  modified  process  is 
adopted :— Instead  of  caramel  I  employ,  as  a  standard  of 
comparison,  a  mixture  of  various  kinds  of  coffee  with  an 
equal  weight  of  mixed  chicory. 

Mixed  chicory  gives  almost  exadly  three  times  as 
strong  a  colour  as  the  average  coffee,  and  separate  samples 
of  chicory  do  not  vary  more  than  from  2*8  to  3-2  in 
colouring  power,  when  compared  with  the  same  sample 
of  coffee. 

One  gramme  of  the  standard  mixture  of  equal  parts  of 
coffee  and  chicory,  and  the  same  weight  of  the  sample  to 
be  tested,  arc  boiled  for  a  few  minutes  with  20  c.c.  of 
water.  The  liquids  are  cooled,  and  passed  through  a 
double  filter,  the  insoluble  portion  being  repeatedly  boiled 
with  fresh  quantities  of  water  until  exhausted.  The  so- 
lution of  the  standard  mixture  is  then  made  up  with  water 
to  200  c.c.,-  and  the  solution  of  the  sample  to  100  c.c. 
10  c.c.  of  the  latter  liquid  arc  poured  into  a  narrow 
Binks's  burette,  and  some  of  the  standard  solution  into  a 
test-tube  of  exadly  equal  bore.  If  the  sample  consists 
of  pure  coffee  the  two  liquids  will  now  be  of  exadly 
similar  tint,  but  if  chicory  be  present  the  liquid  in  the 
burette  will  be  the  darker,  in  which  case  wate/  is  added 
till  the  tints  arc  precisely  equal.  (The  tints  are  best  ob- 
served by  placing  a  piece  of  wet  filter-paper  behind  the 
tubes  while  they  are  held  up  to  the  light.)  When  this 
point  is  attained,  the  volume  of  the  liquid  in  the  burette 
is  observed.  Each  c.c.  of  water  added  corresponds  to 
5  per  cent  of  chicory  in  the  sample.  Thus,  if  the  liquid 
in  the  burette  measures  17  c.c,  the  sample  contains 
35  per  cent  of  chicory. 

From  the  density  of  a  solution  of  a  sample  of  mixed 
chicory  and  coffee,  prepared  as  described  on  page  130,  the 
proportions  can  be  readily  calculated  by  the  following 
formula,  in  which  C  represents  the  percentage  of  coffee 
in  the  mixture,  and  D  is  the  density  of  the  solution  : — 
r_  (1020-6- D)roo 
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My  own  estimations  of  the  density  of  pure  coffee  in* 
fusions  have  given  a  mean  of  10087,  closely  agreeing  with 
the  determinations  of  Messrs.  Graham,  Stenhouse,  and 
Campbell,  but  I  found  the  infusions  of  chicory  often  had 
as  high  a  density  as  1025. 

It  will  be  seen  that  the  proportions  of  coffee  and 
chicory,  in  mixtures  of  the  two,  can  be  approximately 
ascertained  by  the  amount  of  soluble  ash,  by  the  colour 
of  the  infusion,  and  by  the  density  of  a  solution  of  1  part 
in  xo  of  water.  With  substancos  of  definite  composition 
one  method  would  be  sufficient,  but  with  articles  of  so 
variable  a  nature  as  coffee  and  chicory  an  analyst  would 
be  very  unwise  to  rely  on  the  indications  afforded  by  any 
method  taken  singly.  When  the  different  determinations 
are  approximately  concordant,  the  proportion  of  chicory 
may  be  considered  proved.  Of  course  it  is  not  necessary 
to  examine  every  sample  fully,  but  when  the  microscope 
and  the  cold-water  test  have  proved  the  presence  of 
chicory  it  is  very  desirable  to  ascertain  the  proportion  in 
which  it  exists.  When  the  coffee  contains  other  adulte- 
rants as  well,  the  problem  becomes  too  complicated  for 
solution  in  the  present  slate  of  the  subjedt. 

Infusions  of  coffee  and  chicory  are  quickly  and  com- 
pletely decolourised  by  potassium  permanganate.  I  have 
taken  advantage  of  this  fait  for  ascertaining  the  presence 
of  starch  in  coffee  and  chicory.  The  following  method  is 
preferable  to  that  in  which  animal  charcoal  is  employed : 
— The  sample  is  boiled  for  a  few  minutes  with  water,  and, 
when  cool,  the  liquid  is  acidified  with  sulphuric  acid,  and 
permanganate  added  till  the  colour  of  the  solution  is 
destroyed.  The  clear  liquid  is  then  decanted  or  strained 
away  from  the  insoluble  matter,  and  tested  for  starch 
with  solution  of  iodine.  The  well-known  blue  colouration 
is  produced  if  the  sample  was  adulterated  with  any  cereal 
or  leguminous  seed,  and  the  intensity  of  the  tint  affords 
a  rough  idea  of  the  extent  to  which  the  adulteration  was 
practised.  As  this  test  only  occupies  a  few  minutes,  and 
a  negative  result  by  it  proves  the  absence  of  a  large  class 
of  adulterants,  it  will  often  save  the  trouble  of  a  tedious 
examination  under  the  microscope. 

The  insoluble  matter  remaining  after  treatment  with 
permanganate,  &c,  can  be  advantageously  examined 
under  the  microscope,  the  peculiar  structure  of  chicory, 
&c,  being  more  readily  observed  on  account  of  the 
removal  of  the  colouring  matter. 

The  most  common  adulterants  of  chicory  and  coffee  are 
caramel,  locust  beans,  acorns,  rye,  maize,  mangold-wur/el,  \ 
and  carrots,  but  the  use  of  most  of  these  admixtures  has 
been  almost  abandoned  since  the  New  Adulteration  Aft 
came  into  operation. 

(To  be  continued.) 
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CHEMICAL  SOCIETY. 
Thursday,  March   17,  1874. 

Dr.  Odlino,  F.R.S.,  President,  in  the  Chair. 

The  names  of  the  visitors  having  been  announced,  and 
the  minutes  of  the  previous  meeting  read  and  confirmed, 
Messrs.  A.  Bottle,  J.  Linford,  and  Henry  Deacon  were 
formally  admitted  Fellows  of  the  Society. 

The  names  read  for  the  first  time  were  those  of  Messrs. 
Frederick  W.  Fletcher,  Alfred  A.  Wolff,  and  William 
Pearce,  jun. 

For  the  third  time — Messrs.  Edward  Townley  Hardman, 
Leslie  Crasswcllcr  Hill,  Thomas  William  Shore,  William 
Kellner,  and  Andrew  Fuller  Hargreaves,  who  were 
ballotted  for  and  duly  elected. 

The  President  then  called  on  Professor  James  Dewar 
to  deliver  his  lecture  "On  Dissociation." 

The  Lecturer  premised  that  he  bad  no  new  fuels  to 


bring  before  his  audience,  but  must  content  himself  with 
condensing  and  epitomising  the  labours  of  others.  There 
were  two  very  remarkable  ideas  which  had  sprung  up  early 
in  the  history  of  our  science  connected  with  this  subject 
of  dissociation.  Of  these,  one  was  that  of  Priestley  on 
the  ameliorating  action  of  vegetables  on  our  atmosphere ; 
the  other  that  of  Hutton,  the  geologist,  who,  in  discussing 
the  constitution  of  rock  masses,  came  to  the  conclusion 
that  they  were  formed  under  great  pressure,  and  that  this 
pressure  modified  the  action  of  heat  on  the  rock  mass.  He 
did  not,  however,  experimentally  prove  it  to  be  the  case  ; 
this  was  reserved  for  his  pupil,  Sir  James  Hall,  afterwards 
President  of  the  Royal  Society,  who,  in  his  classical 
investigation,  proved  that  carbonate  of  lime  could  be  fused 
under  pressure  without  evolution  of  carbonic  anhydride, 
and  that  the  mass  obtained  on  cooling  was  identical  with 
marble.  '  He  moreover  determined  the  pressure  by  me- 
chanical means,  and  found  it  to  be  about  51  atmospheres. 
His  numerous  experiments  were  made  partly  in  strong 
gun-barrels,  and  partly  in  tubes  drilled  out  of  wrought-iron  ; 
the  carbonate  of  lime,  usually  enclosed  in  platinum,  was 
first  inserted,  the  remainder  of  the  tube,  after  the  intro- 
duction of  a  little  borax,  being  filled  with  a  fusible  metal 
which  solidified  and  firmly  closed  the  apparatus.  The 
end  containing  the  carbonate  was  then  heated  in  a  furnace 
whilst  the  other  was  kept  cool. 

Nothing  more  was  done  in  this  direction  until  Grove 
proved  that  water  was  decomposed  at  a  temperature  below 
that  produced  by  the  union  of  oxygen  and  hydrogen  :  this 
is  the  germ  of  the  principle  of  dissociation. 

Dr.  Robson,  of  Armagh,  some  time  afterwards,  inferred 
by  the  variation  in  the  electromotive  force  that  the  rela- 
tions between  the  elements  in  water  were  changed  at  a 
comparatively  low  temperature,  and  calculated  that  at 
about  2000°  C.  water  would  be  split  up  into  oxygen  and 
hydrogen. 

The  next  great  step  was  made  by  Deville,  who,  when 
working  with  the  oxyhydrogen  furnace,  measured  the 
temperature  produced,  and  found  that  it  was  much  less 
than  that  theoretically  obtainable.    His  well-known  ex- 
periments on  the  instability  of  compounds  at  high  tem- 
peratures, proved  that  the  decomposition  pf  carbonic  an- 
hydride, carbonic  oxide,  water,  hydrochloric  acid,  &c,  lock 
place  at  a  certain  temperature,  and,  as  the  temperature 
was  lowered,  combination  again  occurred.    By  passing 
the  vapour  of  water  through  a  narrow  porous  tube,  and 
carbonic  anhydride  through  the  annular  space  between  it 
and  a  larger  outer  tube  of  glazed  earthenware  strongly 
heated,  the  aqueous  vapour  was  partly  decomposed,  and 
the  hydrogen  diffused  into  the  atmosphere  of  carbonic 
anhydride  in  the  outer  tube.    Similarly,  carbonic  anhydride 
passed  over  fragments  of  intensely-heated  porcelain  is 
partly  resolved  into  carbonic  oxide  and  oxygen.    The  de- 
composition ofcarbonic  oxide  was  shown  bypassing  a  stream 
of  cold  water  through  a  narrow  metal  lube,  and  carbonic 
oxide  through  the  annular  space  between  it  and  the  larger 
exterior  porcelain  tube  intensely  heated  in  a  furnace. 
Carbon  was  deposited  on  the  lower  part  of  the  metallic 
tube.    By  means  of  a  similar  apparatus,  the  decomposition 
of  hydrochloric  acid  and  sulphurous  anhydride  was  also 
proved.    These  decompositions,  which  take  place  at  a 
temperature  of  from  1200"  10  14000  C,  merely  afford, 
however,  a  proof  that  heat  acts  antagonistically  to 
chemical  attraction,  but  do  not  give  any  relation  between 
the  temperature  and  the  amount   of  decomposition. 
This  was  attained  by   Dcbray  by  a  modified  form 
of  the  experiment  of   Hall  on  carbonate   of  lime. 
Instead    of   registering  the  pressure    at   the  fusion, 
point  of  the  carbonate,  he  heated  calc-spar  in  a  vacuum, 
in  an  iron  tube,  to  a  constant  temperature.    At  the 
boiling-point  of  mercury  or  sulphur,  300°  to  400"  C, 
there  was  no  perceptible  decomposition,  but,  on  increasing 
the  temperature  to  800°  C,  the  boiling-point  of  cadmium, 
decomposition  sets  in  and  increases  until  the  evolved 
carbonic  anhydride  has  a  tension  of  85  m. m.  Oe 
the  heat  to  1040*  (in  the  vapour  of  sine), 
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anhydride  is  evolved  until  the  pressure  is  520  m.m.  On 
•gain  allowing  it  to  cool  to  8oo°,  the  tension  diminishes 
to  85  m.ii.,  and  then  remains  constant.  When  cold,  of 
course,  III  the  carbonic  anhydride  is  again  re-absorbed. 
This  shows  a  definite  relation  between  the  amount  of 
decomposition  and  the  temperature,  or  that  the  tension  of 
dissociation  is  a  fun  ft  ion  of  the  temperature.  It  is,  more- 
over, the  same  whether  there  is  much  or  little  calcium 
carbonate  in  the  experimental  tube,  and  is,  therefore,  quite 
independent  of  the  mass. 

From  that  time  a  continually  increasing  number  of 
observations  have  been  made.  Those  on  the  compounds 
of  ammonia  with  silver  chloride  and  calcium  chloride 
are  more  manageable,  as  these  substances  decom- 
pose more  readily  and  at  a  lower  temperature.  A 
complete  series  of  experiments  has  been  made  on 
the  silver  compound,  and  the  curve  representing  the 
tension  at  different  temperatures  is  sensibly  -parallel  to 
that  of  the  tension  of  aqueous  vapour,  showing  that  the 
law  of  dissociation  for  this  compound  is  similar  to  that 
of  the  vapour  tension  of  water. 

By  the  dynamical  theory  of  heat,  there  is  a  definite 
relation  between  the  pressure,  the  latent  heat,  and  the 
temperature,  and  the  mechanical  equivalent  of  any  small 
alteration  of  volume  can  therefore  be  renrerented  by  an 
equation.  The  mechanical  equivalent,  or  the  heat  re- 
quired to  boil  or  volatilise  a  liquid,  may  be  derived  from 
the  equation— 

L-T(V-r)« 

L  being  the  latent  heat,  T  the  temperature,  V  and  v  the 
different  volumes,  and  dp  and  dt  the  alteration  in  pressure 
and  temperature.  Similarly,  the  latent  heat  of  the  vapour 
can  be  calculated  from  the  tension.  Rankine  has  shown 
that  the  equation- 
log.  P=A-f-£ 

represents  all  curves  of  liquids,  where  P  is  the  pressure 
f  the  temperature,  and  A,  B,  and  C  are  constants.  As  the 
latent  heat  of  vapours  can  be  calculated  from  the  tension, 
it  follows  that  in  dissociation  when  the  chemical  compound 
is  decomposed,  the  heat  absorbed,  L,  which  is  equivalent 
to  the  heat  evolved  in  their  formation,  can  be  calculated 
from  the  tension.  Curves  of  tension  are  very  difficult  to 
obtain  accurate,  the  simplest  form  of  this  equation  being — 

log  (VA=]X  do-    fl^"T')  _ 
B'\Pi/       I'o    (i+al^i  +  al,) 

where  Pt  and  Pa  are  two  pressures,  J  the  Joule  equivalent, 
L  the  latent  heat,  d0  the  density  at  o"  C,  P<>  the  pressure 
at  o"  C,  rt  the  coefficient  of  expansion  of  the  gas  or  vapour, 
and  Tj,  &c,  the  temperatures. 

Debray's  observations  on  the  evolution  of  aqueous 
vapour  by  certain  hydrated  salts,  such  as  the  two  hydrates 
of  sodium  phosphate— namely,  the  one  with  i2H20,  and 
the  one  with  jH20 — show  that  the  compound  decompose* 
in  a  manner  similar  to  calcium  carbonate,  giving  off  water 
vaponr  of  a  constant  tension  for  a  constant  temperature. 
From  an  observation  of  the  curves  representing  the  tension, 
it  appears  that  the  one  with  iaHjO  behaves  like  a  com- 
pound  of  water  with  the  salt  containing  7^0,  the  latter, 
however,  still  giving  off  aqueous  vapour,  but  at  a  lower 
tension  for  a  given  temperature.  The  curves  of  both  these 
h  ydrates  are  comparable  with  the  curve  of  aqueous  vapour. 
The  vapour  tension  of  salts  containing  water  of  crystal- 
lisation thus  affords  a  means  of  determining  the  several 
hydrates  which  any  salt  is  capable  of  forming. 

Regnault  has  made  careful  determinations  of  the  tension 
of  liquefied  carbonic  anhydride,  sulphuretted  hydrogen, 
ammonia,  and  sulphurous  anhydride  (or  various  tempera- 
tures, and  also  of  the  latent  heat  of  carbonic  anhydride 
and  ammonia  by  the  evaporation  of  the  liquids.  The 
latent  heat,  calculated  from  the  vapour  tension  between 
"u35  C^"d  +45°  C,  corresponds  very  closely  with  that 
observed  directly.   The  Lcturer  had  made  an  attempt  to 


directly  determine  the  latent  heat  of  mercury  vapour  by 
passing  it  into  water  contained  in  a  calorimeter,  but  the 
difficulties  attendant  on  the  investigation  prevented  his 
obtaining  very  concordant  results.  The  numbers  obtained 
gave  the  latent  heat  at  between  70  and  80  units.  In  the 
decomposition  of  cyanuric  acid  into  cyanic  acid,  it  was 
found  that,  up  to  400"  C,  as  the  temperature  rises,  the 
tension  of  the  vapour  increases  in  a  certain  definite  ratio, 
cyamelide  giving  a  curve  of  similar  type.  The  lecturer 
also  described  the  curves  representing  the  tension  for  the 
transformation  of  paracyanogen  into  cyanogen,  that 
of  ordinary  phosphorus,  and  of  the  limiting  pressures  of 
the  red  allotropic  form  of  phosphorus.  In  the  latter  case, 
the  difference  of  the  latent  heats  is  equivalent  to  the 
evolution  of  heat  in  the  transformation  of  the  one  allotropic 
form  into  the  other. 

One  of  the  most  recent  and  interesting  investigations 
was  that  of  the  dissociation  of  hydrogenium.  It  has  been 
found  that  Graham's  compound  of  palladium  and  hydro- 
gen, containing  two  equivalents  of  the  former  to  one  of 
the  latter,  is  stable.  When  heited  it  gives  a  definite  ten- 
sion for  a  definite  temperature,  and  this  is  independent  of 
the  mass.  If,  however,  it  is  charged  with  more  hydrogen 
than  this  the  tension  varies.  In  the  latter  case  the  com- 
pound may  be  regarded  as  a  solution  of  hydrogen  in  the 
compound  Pd^H.  This  affords  an  interesting  instance  of 
the  use  of  dissociation  to  ascertain  whether  a  substance  is 
a  definite  chemical  compound  or  not. 

It  must  be  observed  that  there  is  continuity  in  the  effects 
of  dissociation,  whereas  chemical  compounds  proceeded 
by  abrupt  jumps.  For  instance,  there  is  no  continuity 
between  the  various  oxides  of  any  metal,  each  is  well- 
defined,  with  a  break  between  it  and  the  next  oxide. 

The  speaker  concluded  his  able  and  interesting  discourse 
with  a  description  of  an  apparatus  he  had  devised  for 
ascertaining  the  temperature  produced  when  a  mixture  of 
oxygen  and  hydrogen  was  exploded  under  various  pressures. 

The  lecture  was  illustrated  by  numerous  diagrams  of 
curves  corresponding  to  the  tension  of  dissociation  of  the 
various  compounds. 

The  President  said  it  was  needless  to  ask  the  Fellows 
to  give  formal  expression  to  their  thanks  to  Mr.  Dewar  for 
his  admirable  lecture.  It  would  be  of  great  interest  to  in- 
vestigate the  tension  of  dissociation  of  those  bodies  which, 
like  oil  of  vitriol,  gave  anomalous  vapour-densities. 

Professor  Foster  thought  it  was  one  of  the  great 
advantages  of  a  lecture  like  the  present,  in  contradistinction 
to  the  usual  papers,  that  it  treated  of  matters  lying 
outside  the  ordinary  field  of  chemistry.  There  was  very 
much  to  be  done  on  the  border-land  between  chemistry 
and  purely  physical  science. 

Mr.  Norman  Lockvek  said  some  of  the  remarks  of  the 
lecturer  had  seemed  familiar  to  him  from  their  resemblance 
to  certain  observations  he  had  made  in  his  spectroscopic 
work,  and  suggested  that  chemists  should  study  the 
spectra  of  the  metalloids  and  metals,  especially  the  soda 
metals,  paying  particular  regard  to  the  relation  between 
the  temperature  and  the  appearance  of  given  lines. 

Mr.  Dewar,  in  answer  to  a  question  by  Dr.  Wright, 
said  that  there  were  certainly  cases  which  were  exceptions 
to  the  rule  that  the  dissociation  was  greater  the  less  the 
pressure,  but  the  number  known  was  very  small  compared 
with  those  that  followed  the  general  law. 

The  meeting  was  then  adjourned  until  Monday, 
March  30,  the  anniversary  meeting.  The  next  general 
meeting  will  be  on  Thursday,  April  2,  when  the  following 
papers  will  be  read:— (1)  "On  Sulphocyanide  of  Ammo- 
nium and  Sulphocyanogen/'  by  Dr.  T.  L.  Phipson.  (2) 
"  Note  on  a  Reaction  of  Gallic  Acid,"  by  II.  R.  Procter. 
(3)  "On  the  Cobalt  Bromides  and  IoJides,"  by  W.  Noel 
Hartley.  (4)  "  On  the  Distillation  of  Sodium  Ricinoleate," 
by  E.  Neison.  (5)  "  Note  on  the  Solubility  of  Plumbic 
Chloride  in  Glycerine,"  by  H.  Piesse.  (6)  "  On  Oxone  as 
a  Concomitant  of  the  Oxidation  of  the  Essential  Oils, 
Part  I.,"by  C.  T.  King*ctt.  (7)  "Action  of  Benzyl 
Chloride  00  Camphor,  Part  II. (8)  "  Researches  on  the 
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Preparation  of  Organo-metallic  Bodies  of  the  C  „  II.., :  scries 
of  Hydrocarbons,"  and  (g)  "Action  of  Benzyl  Chloride 
on  Alcohol,"  by  Dr.  D.  Tommasi. 

PHYSICAL    SOCIETY    OF  LONDON. 

The  first  ordinary  meeting  of  the  Physical  Society  of 
London  was  held  in  the  Science  School*.  South  Ken- 
sington, on  the  21st  inst..  Dr.  Gladstone,  F.U.S.,  in  the 
chair. 

The  Ch.mhman  gave  a  brief  description  of  the  objects 
and  organisation  of  the  Society,  and  announced  that 
ninety-nine  gentlemen  had  already  expressed  their  desire  ,' 
to  join  the  Society  as  original  members. 

Mr.  J.  A.  Fleming,  D.Sc.  read  a  paper  on  the  "  Cont.nl  I 
Theory  of  the  liattrry."  After  discussing  the  most  recent 
views  regarding  the  contact  and  chemical  theories,  Mr. 
Fleming  exhibited  the  action  of  his  new  battery,  in  which 
metallic  contact  of  dissimilar  metals  is  completely  avoided. 
The  battery  consisted  of  thirty  test-tubes  of  dilute  nitric 
acid  alternating  with  the  same  number  of  tubes  of  penta- 
siilphide  of  sodium,  all  well  insulated.  Bent  strips  of 
alternate  lead  and  copper  connected  the  neighbouring 
tubes.  By  this  device,  the  terminal  poles  arc  of  the  same 
metal.  On  connecting  with  a  coarse  galvanometer,  the 
needle  was  violently  and  permanently  deflected.  Tested 
by  the  quadrant  electrometer,  the  potential  was  shown  to 
increase  regularly  with  the  number  of  cells.  The  sixty 
cells  on  first  immersion  showed  a  potential  exceeding  that  1 
of  fourteen  Daniell's  cells.  The  principle  upon  which  th-:  ] 
action  depends  is  that,  in  the  acid,  lead  is  positive  to  1 
copper;  in  the  sulphide  it  is  negative.  Mr.  Iteming 
further  showed  how,  by  using  the  single  liquid,  nitric  acid, 
and  the  single  metal,  iron,  a  similar  battery  could  be  con- 
structed, provided  one-half  of  each  iron  strip  were  ren- 
dered passive.  In  this  form,  also,  no  metallic  contact 
occurred. 

Prof.  F.  Guthrif.  exhibited  experiments  illustrating  the 
distribution  of  a  galvanic  current  on  entering  and  leaving 
a  conducting  medium.  This  was  shown  in  the  case  of 
solids  by  the  stratification  of  iron-filings  on  sheets  of 
copper  and  lead.  The  effect  of  the  distribution  on  a  mag- 
netic needle  which  is  hung  near  a  conducting  vertical 
sheet  in  the  magnetic  meridian  into  the  upper  horizontal 
edge  of  which  a  current  enters,  and  out  of  which  it  passes 
at  the  same  elevation — is  to  alte:  the  direction  of  the 
needle's  direction  of  turning,  according  as  the  needle  is 
lowered  or  raised.  At  a  distance  from  the  upper  edge  of 
one-third  the  distance  of  the  interval  between  the  poles, 
the  needle  is  at  rest.  A  similar  effect  was  shown  in  a 
liquid  conductor. 

Prof.  Foster,  Dr.  Wright,  and  Dr.  Gladstone  took  part 
in  the  discussion  of  the  communications. 


The  simples  examined  were  made  by  what  is  now 
known  as  the  old  process,  in  which  the  chlorine  is  gene- 
rated in  the  ordinary  stone  stills  by  the  action  of  hydro- 
chloric acid  on  native  peroxide  of  manganese.  Three 
sets  of  samples  were  obtained  from  different  manufactories 
on  the  Tyne,  each  set  consisting  of  three  samples.  It  was 
intended  that  the  three  samples  of  each  set  should  be 
taken  from  the  same  portion  of  lime— one  when  it  con- 
tained about  33  per  cent  of  available  chlorine,  one  when 
it  contained  about  35  per  cent,  and  the  third  when  it  con- 
tained about  37  per  cent— and  with  this  object  the  lime 
was  placed  in  a  box  in  the  chlorine  chamber,  so  that  it 
could  be  easily  removed  in  order  to  take  out  the  samples 
at  each  stage.     The  samples  marl.«d  "  No.  1  "  were  first 
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Dr.  Lu.nge,  President,  in  the  Chair. 

The  following  paper  was  read  by  Mr.  J.  Pattinson  :-- 
"On  the  Rate  at  which  HUuching-Pw.ctLr  Loses  Us  Avail- 
able  Chlorine."  In  dealing  commercially  with  an  article 
of  such  vast  importance  as  bleaching-powder,  unstable  in 
its  composition,  and  the  value  of  which  is  determined  by 
the  amount  of  chlorine  it  contains  in  a  condition  avail- 
able for  bleaching  purposes,  the  question  naturally  very 
often  arises—"  How  much  available  chlorine  does  it  lose 
in  a  given  time  ?"  The  examination  of  a  number  of 
samples  of  bleaching-powder,  from  time  to  time,  during 
about  twelve  months,  the  results  of  which  are  given  below, 
was  undertaken  with  the  view  of  making  a  contribution 
towards  the  solution  of  this  question,  and  also  to  the 
further  one—"  Does  weak  bleaching-powder,  say  con- 
taining about  32  per  cent  of  chlorine,  retain  its  strength 
better  than  a  stronger  bleaching-powder  ?" 


lime  were  replaced  in  the  chambers  to  absorb  more 
chlorine.  The  samples  marked  "  No.  2  "  were  then  taken, 
and  the  boxes  again  replaced  in  the  chambers  to  receive 
more  chlorine,  when  the  "  No.  3  "  samples  were  taken. 
Thesamplesobtained,  although  not  exa&lyof  the  strengths 
wished,  are  perhaps  sufficiently  near  for  the  required  pur- 
pose. They  were  placed  in  glass  bottles  holding  about 
half  a  pound,  and  kept  in  these,  loosely  corked,  in  a  room 
where  they  were  never  exposed  to  the  direct  rays  of  the 
sun.  At  first  they  were  tested  about  once  a  week,  after- 
wards once  a  fortnight,  and  ultimately  once  a  month 
during  the  last  six  months. 

The  process  used  for  testing  was  that  known  as  Pcnot's 
process,  in  which  an  alkaline  solution  of  arsenious  acid, 
with  iodised  starch-paper  as  indicator,  is  employed. 

The  following  tables  give  the  percentages  of  available 
chlorine  in  the  various  samples  on  the  dates  named  : 

A  1 .  A  2.  A3. 

January    10,  1.S73  ..  3S7  37 '4  r       37'1  ,'• 

2  *   37*3  3"S 

February    4.    ,,    ..  2S  4  37^  36  6 

12   2S3  371  36-4 

March       22,    ,,    ..  2$->  3G7  360 

31   277  366  35-8 

April         14,    „    ..  27  7  3*~>  0  35  S 

2»   277  36*5  35  » 

May  C   276  364  357 

24.    „    ••  273  3«o  35'2 

June         is   265  354  346 

July           4   260  35«  34'3 

August       8   245  33'S  332 

September  fi   237  33  3  32  3 

October     27   22  t,  32-3  30'9 

November  if)   —  32  2  30  9 

February    3,1874..  20-8  31M  3°'2 

Hi  Hi.  B  3. 

December  1  j,  1S-2  . .  32  9  35*2',''  36  7  '/. 

21   326  34.S  36-4 

January      2.  Ifc.73  •  •  32'4  34  °  3<>*i 

iS,    ,,     ..  322  3)4  359 

„    ••  320  34'2  357 

February     4,    ,,  3«S  34'2  35*4 

13   310  34  2  35*4 

March      22,    ,,    ..  316  342  353 

3l   3i'3  34  2  34'o' 

April         15   313  :'4*<>  34*7 

24.         •■  3'*2  34*o  34*6 

May           f>   33  9  34*5 

26   3o*4  33  4  34*2 

June          iS,    „    ..  300  329  33-3 

July           4   200  323  33*o 

August       -S   27-9  313  3«-G 

September  !>,    „    ..  20  S  30-3  30  X 

October     27   29-0  29S 

November  19   —  283  290 


February  3.  1:74 
January    20,  1*73 

2-S,  ,, 

February  4. 
11  I2i  »# 


22'2 

C  1. 

3»« 
31-6 

3'4 
31  4 


C  2. 

37*6  'r 

37*5 
37*4 
37-2 


2S0 
C 

37  G  j< 

37*6 

37*4 
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March 

»,  IO73 

PI 

22,     „  .. 

l» 

3'i  it 

April 

'5 1         •  * 

»» 

24*    11    •  • 

May 

6,    „    . . 

•1 

241    i.  •• 

June 

18,  ,, 

July 

4i    i»  •• 

August 

8,         . . 

September  8,    „  .. 

October 

27i  11 

November  iq,        .  • 

February 

3.  1S74  •  • 

C  1. 

3»4 
310 
30-8 
30-8 
307 
3°'5 
30- 2 
297 
286 
27-8 
273 
269 
264 


C  1. 

37* 
370 

367 
365 
364 

36-2 
359 
35° 
343 
325 

315 
30-2 
29  8 
282 


C  J. 

374 

37*3 

370 

370 

3<5  9 

369 

365 
360 

35-S 
343 
343 
332 
329 
323 


There  were  but  very  smatl  quantities  remaining  of  the 
samples  marked  "  A  1  "  and  "  B  1  "  on  February  3,  1874, 
and  this  may  account  for  the  exceptionally  large  loss  of 
chlorine  between  this  date  and  the  date  of  the  previous 
testings.  I  have  therefore  excluded  these  results  in  cal- 
culating the  averages  given  in  the  following  tables. 

On  examining  the  above  tables  it  will  be  seen  that,  as 
might  have  been  anticipated,  the  loss  of  chlorine  is  greater 
in  the  warm  summer  months  than  in  the  winter  months. 
The  following  table  shows  the  total  lass  of  chlorine  during 
the  three  months  ending  April  24,  the  three  months  ending 
September  8,  and  the  three  months  ending  February  3, 
1874  :- 


A  1 

A2 

B  1 

B: 

B3 
C  1 
C2 

c3 

The  average  loss  of  chlorine,  taking  the  whole  of  the 
samples  into  account,  was,  during  the  three  months 
ending  April  24,  0*33  per  cent  per  sample  per  month ; 
during  the  three  months  ending  September  8,  o*86  per 
cent  per  month ;  and  during  the  three  months  ending 
February  3.  1874,  0  28  per  cent  per  month.  The  greatest 
loss  in  any  one  month  was  in  the  month  ending  August  8, 
when  the  samples  lost  as  follows  :— 

A  r 
A  2 

A3 
B  1 
B  2 

«3 
C  1 
C  2 
C3 


and  a  half  months,  during  which  all  the  samples  were 
tested,  was  as  follows  :— 


On 


A  r 
A  2 

£3 
B  1 

B  2 
C  1 

C  2 

C3 

cxamininc  the 


..  ..  5-2* 

.  ..  3-i 

.  ..  48 

..  ..  5-4 

..  4-1 

,.  ..  51 

. .  . .  40 

..  ..  61 

•  •  •  •  33 

tables  it  will  be  seen  that, 


3  Monihs 

3  Months 

3  Mfintlii 

ending 

ending 

ending 

April  14. 

Sept.  8. 

Feb.  3.  r»M. 

•  • 

I'O  '/=■ 

3-o  /• 

•  • 

09 

2-1 

I'O 

>  • 

i'3 

2"3 

07 

♦  • 

I'O 

3*2 

•  ■ 

04 

26 

0-4 

•  • 

-•3 

25 

I'O 

•  • 

10 

24 

05 

•  ■ 

1-3 

35 

16 

07 

*7 

06 

J -5  /• 
13 
it 

17 
10 

1-4 
11 
18 
■•5 

being  1*4  per  cent  of 


with  reference  to  the  question  as  to  the  relative  stability 
of  weak  and  strong  bleaching-powder,  there  is  practically 
no  difference  in  the  rate  at  which  they  lose  available 
chlorine.  The  weak  28  7  per  cent  bleaching-powder  loses 
its  strength  at  about  the  same  late  as  the  37  per  cent 
samples. 

These  results  are  not  presented  as  definite  answers  to 
the  questions  with  which  1  set  out,  but  only  as  a  small 
contribution  to  what  is  necessarily  a  very  wide  and  some- 
what complicated  inquiry.  Whether  the  loss  of  strength 
goes  on  in  the  same  ratio  in  large  masses  in  casks  as  it 
has  done  in  the  comparatively  small  quantities  I  had  in 
bottles;  theeffuift  of  using  lime  containing  various  amounts 
of  water  of  hydration  ;  the  influence  of  different  tempera- 
tures in  the  chamber  during  the  time  chlorine  is  being 
absorbed ;  and  various  other  conditions  affeding  the 
stability  of  bleaching-powder,  all  require  investigation. 
Whether  the  bleaching-powder  made  by  the  Deacon  pro- 
cess keeps  better  than  that  made  by  the  old  process,  as  is 
sometimes  asserted,  is  a  question  I  should  also  like  to  see 
examined.  I  trust  that  some  of  our  members,  who  have 
more  time  and  better  opportunities  than  I  have,  will  take 
up  the  investigation  of  some  of  these  points,  and  give  to 
the  Society  the  result  of  their  inquiries. 

The  President  said  it  would  be  interesting  to  enquire 
more  fully  as  to  (1)  whether,  under  all  circumstances,  weak 
and  strong  bleach  lost  strengih  at  the  same  rate ;  (2) 
whether,  as  was  believed  by  many,  shaking  in  transit 
accelerated  the  loss.  He  hoped  the  subject  would  be 
further  pursued. 

Mr.  Lomas  thought  the  loss  depended  partly  upon 
the  rapidity  with  which  the  bleach  was  made,  and  partly 
on  the  way  in  which  it  was  packed,  which  might  make 
a  difference  of  1  per  cent. 

Mr.  Glover  suggested  that  some  of  the  younger  members 
might  advantageously  devote  themselves  to  the  study  if 
the  exact  states  of  combination  in  which  chlorine  exists  in 
bleach. 

Mr.  Pattinson  said  this  question  had  formed  part  of 
the  inquiry  which  he  had  proposed  to  undertake,  but  the 
results,  in  khis  direction,  were  hardly  ready  for  publication. 

The  President  promised  to  bring  forward  some  extracts 
from  Continental  authorities  on  the  discussion  ol  the  paper. 


The  average  loss  for  this  month 
chlorine,  taking  the  whole  of  the  samples  into  account 

The  following  table  shows  the  average  loss  6f  chlorine 
per  month  in  each  sample  during  the  whole  time  each 
sample  was  tested  :— 

A  1   0  68  ^ 

A  2   0-52 

A3   058 

B  1   06S 

B  2   o  60 

B  3   072 

C  1   0-50 

C  2   o  go 

C  3   0  50 

The  average  loss  per  month  is  0-63  per  cent. 

The  total  loss  of  available  chlorine  in  each  sample 
from  January  20  to  September  8,  a  period  of  about  eight  i  sample 


CORRESPONDENCE. 

VALUATION  OF  SALT-CAKE  OR  CRUDE 
SULPHATE  OF  SODA. 

To  the  Editor  of  the  Chemical  Nevs. 

Sir, — I  have  frequently  had  occasion  to  observe  the  con- 
siderable differences  in  the  results  of  analyses  of  identical 
samples  of  salt-cake  by  different  analysts  of  repute. 
That  these  differences  arc  not  due  merely  to  unavoidable 
"  errors  of  analysis"  is  evident  from  the  fact  that  certain 
chemists  invariably  give  results  from  1  to  3  percent  higher 
than  certain  others.  The  true  explanation  appears  to  lie 
in  the  various  methods  employed,  and  I  have  thought  a 
consideration  of  those  processes  likely  to  be  useful.  The 
following  represents  the   composition  of  an  average 
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Sulphate  of  soda   95*25 

Sulphate  of  lime   1-35 

Chloride  of  soda   1*75 

Sulphuric  acid  (free)   t  oo 

Silica  and  ferric  oxide       . .    . .  0-50 

Moisture    0*25 


IOO'OO 

The  method  which  seems  the  one  best  calculated  to 
give  the  true  composition  of  such  a  sample  is  as  follows : 
— The  free  HaS04  and  undecomposed  NaCl  arc  deter- 
mined by  standard  solutions  of  carbonate  of  soda  and 
nitrate  of  silver  respectively ;  sulphate  of  lime,  by  oxalate 
of  ammonia;  silica  and  peroxide  of  iron,  by  precipitation 
by  ammonia  or  acetate  of  soda;  and  moisture,  by  drying 
at  loo*  C. 

Another  method,  which  is  favoured  by  the  "  high " 
analyst,  differs  from  the  above,  inasmuch  that  the  "  free 
acid  and  moisture  "  are  estimated  together  by  the  loss  of 
weight  on  ignition  or  roasting  of  a  sample.  Now  it  is 
clear  that  the  result  of  ignition  must  be  that  a  portion  of 
the  free  U^S04  will  react  on  part  of  the  NaCl,  forming 
Na2S04  and  liberating  HC1.  Thus  the  analyst  performs 
a  manufacturing  operation  in  the  process  of  his  analysis, 
and  his  "  results "  represent  a  higher  percentage  of 
Na2S04  than  is  really  present  in  the  original  sample. 
And  the  amount  of  this  error  varies  with  the  composition 
of  the  sample. 

In  order  to  obtain  a  greater  uniformity  in  the  results  of 
analysis  of  this  substance,  it  seems  desirable  that  che- 
mists should  agree  as  to  the  most  proper  analytical  pro- 
cesses to  be  employed ;  and  I  have  offered  these  remarks 
in  the  hope  to  elicit  the  views  of  others  on  the  subject.— 
I  am,  &c, 

Walter  Tate. 

Dublin.  March  i3rd,  1874. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 

Not*.  All  decrees  of  temperature  are  Centigrade, unlet* otherwise 
exproted . 

ComfUs  Rtndus  HebdomadAires  des  Stances  dc  V  Academic 
dei  Sciences,  February  2,  1S74. 

Irrigation  Canal  from  the  Rhone.— M.  DumoM.— 
The  Conseil  General  des  Ponts  et  Chaussccs  have  pro- 
nounced favourably  on  the  project,  and  it  is  now  being 
.■ubmitted  to  an  enquiry  of  public  utility  in  the  five 
departments  concerned.  The  canal  will  allow  of  irrigating 
or  submerging  a  surface  of  80.000  hectares  ;  two-thirds  of 
which  consist  of  rich  vineyards,  nearly  all  ravaged  by  the 
Phylloxera. 

Note  on  Magnetism. — M.  Jamin.— Reply  to  M. 
Gaugam. 

Direct  Demonstration  of  the  Equation  J"^=o  for 

every  Cycle,  Closed  and  Reversible.  (Concluded.)— 
M.  Ledieu. 

History  of  the  Question  of  the  Gliding  of  a  Bird  in 
the  Air. — M.  Penaud. — The  author  finds  the^views  ex- 
pressed  by  M.  Marey  to  be  of  much  older  date. 

Trepidations  of  the  Ground  at  Nice. — Letter  from 
M.  Prost. 

Apparent  Orbit  and  Period  of  Revolution  of  the 
Double  Star  £  of  Hercules. — M.  Flammarion. 

Variable  State  of  Voltaic  Currents. — M.  Blaserna.— 
Reply  to  M.  Cazin. 

New  Saccharimeter,  and  a  Means  of  Rendering 
the  Flame  of  Sodium  quite  Mono-Chromatic— M. 
Laurent. — The  novelty  consists  in  a  thin  cleft  plate  of 
gypsum  covering  the  half  of  a  diaphragm  between  the 


polariser  and  the  analyser.  Placed  between  two  Nicola, 
the  principal  sedions  of  which  are  perpendicular,  this 
plate  gives  yellow  corresponding  to  the  sodium  line  D, 
whether  with  white  or  with  yellow  light.  If  the  Nicola 
have  their  sedions  parallel,  with  white  light,  the  com- 
plementary colour,  blue-violet,  is  obtained  ;  with  yellow 
light,  black.  The  plate  produces  very  simply  the  effect 
of  a  polariser  in  two  parts,  of  which  the  principal  sections 
make  a  certain  angle  with  each  other,  and  this  can  be 
readily  varied  from  zero  to  45°,  which  is  convenient  in 
some  applications ;  thus  a  given  liquid  being  more  or  less 
discoloured  one  may  choose  the  angle  which  will  give 
maximum  precision.  To  render  the  sodium  name  mono- 
chromatic M.  Laurent  interposes  between  flame  and 
polariser  a  plate  of  cleft  bichromate  of  potash,  which 
absorbs  the  violet  and  blue  rays,  and  part  of  the  green,  in 
the  sodium  flame;  rays  which  diminish  the  precision 
where  the  equality  of  shades  is  to  be  pronounced  upon. 

New  Laboratory  Balance. — M.  Deleuil. 

Researches  on  the  Outflow  of  Liquidsfrom  Capillary 
Tubes. — M.  Gueront. — The  author  verified  Poiseuille's 
law,  and  studied  the  internal  constitution  of  the  liquid 
column  in  the  tube  during  outflow.  He  applied  at  the 
lower  mouths  of  the  tubes,  successively,  several  thin  ivory 
diaphragms,  with  an  aperture  smaller  than  that  of  the 
tube.  It  was  thus  shown  that,  with  the  same  aperture  of 
diaphragm,  the  outflow  is  more  rapid  the  larger  the  tube 
to  which  the  diaphragm  is  fitted.  Next,  applying  to  the 
same  tube  diaphragms  with  different  apertures,  the  velo- 
cities were  found  greatest  with  orifices  the  most  distant 
from  the  walls  of  the  tube.  The  results  are  explained  by 
supposing  that  the  liquid  moves  in  the  tube  by  concentric 
cylindrical  layers,  having  velocities  which  are  greater  as 
the  diameters  are  less,  borne  exceptions  to  this  M.  Guer- 
ont proposes  to  discuss  in  another  note. 

Supposed  Liberation  of  Ozone  by  Plants.— M. 
Bellucci.— The  author  passed  air  containing  i-iooth  of  its 
volume  of  carbonic  anhydride  for  six  hours,  in  the  day- 
time, through  a  gtass  tube,  part  of  which  was  covered 
with  black  paper,  to  a  receiver  enclosing  living  plants, 
whence  it  issue!  by  a  second  like  tube.  In  each  of  the 
tubes  were  placed  two  ozonoscopic  papers.  Now  it 
appears  that  the  papers  in  the  dark  parts  of  both  tubes 
were  quite  unaltered ;  and  the  change  in  the  others  could 
only  be  produced  by  ozone  existing  in  the  air  which 
traversed  the  apparatus.  The  intensity  of  colouration  of 
the  paper  exposed  to  light  in  the  second  tube  almost 
exactly  corresponded  to  that  of  the  paper  in  the  illuminated 
part  of  the  first  tube;  thus  excluding  the  supposition  that 
the  chemical  activity  of  the  air  was  due  to  ozone  produced 
by  the  plants.  The  author  thinks  M.  CloC-z's  view  con- 
firmed, according  to  which  the  combined  action  of  humid 
oxygen  and  solar  light  accounts  for  the  colouration  of 
iodised  starch-paper,  independent  of  ozone. 

Conditions  under  which  Lead  is  Attacked  by  Water. 
— M.  A.  Bobicne. 

Remarks  Relative  to  the  Foregoing  Communication. 
— M.  Belgrand. 

Action  of  Water,  Ordinary  and  Distilled,  also  of 
Distilled  Sea-water  upon  Lead,  and  upon  the  Tin 
Condensers  of  the  Apparatus  for  Distillation. — M.  L. 
Besnou.— These  three  papers  all  refer  to  the  effects  of 
leader,  service-pipes  used  in  the  water  supply  of  towns— a 
subject  which  is  receiving  at  present  much  attention  in 
Paris.  The  results  obtained  agree  with  those  of  former 
experimentators. 

Lateral  Solfataras  of  the  Volcanos  of  Chili  and  on 
Certain  New  Minerals.— M.  T.  Domcyko.— The  author 
describes  two  classes  of  solfataras ;  the  former  open  in 
elongated  rifts,  and  throw  out  enormous  masses  of 
shattered  rocks,  producing  trachytic  conglomerates ;  they 
emit  jets  of  gas  and  steam  for  a  short  time,  and  leave 
scarcely  any  deposits  of  sulphur.  Those  of  the  second 
class  are  permanent,  their  emissions  of  gas  and  steam  an 

Digitized  by  Google 


146 


Chemical  Notices  from  Foreign  Sources. 


I  C'HevUAL  N*w». 
1    Mirth  17, 1874, 


slow  and  continuous,  and  they  yield  large  quantities  of 
suborned  sulphur.  The  author  mentions  certain  novel 
minerals  which  he  has  presented  to  the  museum  of  the 
Ecole  des  Mines,  but  the  descriptions  and  analyses  are 
not  given. 

Oxalurate  of  Ethyl,  and  the  Cyanurate  of  Oxa- 
methan. — M.  E.  Grimaux.— The  author,  attempting  to 
convert  oxamethan  into  oxalurate  of  ethyl  by  the  action  of 
cyanic  acid,  obtains  a  body  possessing  the  composition  of 
the  oxalurate  sought  for,  but  which  on  further  examination 
proved  to  be  an  isomer,  the  cyanurate  of  oxymethan. 

AmmoniaCal  Fermentation  of  Urine. — M.  A.  Lailler. 
— The  author  mentions  certain  diseases  of  the  nervous  ) 
system  in  which  the  urine  is  strongly  ammoniacal  at  the 
time  of  its  emission. 

Berithte  der  Dtuttchtn  Chemitchen  GtstUschaft  xu  Berlin, 
No.  20,  January  12,  1874. 

Constitution  of  the  Dibrom -Benzols. — C.  Wurster. 
-—The  author  undertook  a  complete  investigation  of  the 
solid  and  of  the  two  liquid  varieties  of  dibrom-benzol. 
He  considers  that  Reise's  dibrom-benzol,  in  so  far  as  it  is 
distinct  from  meta-dibrom-benzol,  must  belong  to  the 
ortho  series.  He  obtained  tribrom-benzol  from  dibrom- 
anilin,  and  dibrom-anilin  from  nitro-dibrom-benzol. 

Nitro  Compounds  of  the  Fatty  Series.—  Victor  Meyer. 
—This  paper,  the  author's  seventh  communication  on  the 
same  subject,  is  not  well  adapted  for  abstraction. 

"  Continuing  Rays  "  of  Becquerel. — Hermann  Vogel. 
— In  1843  Becquerel  published  observations  according  to 
which  the  ted,  yellow,  and  green  rays,  though  chemically 
inactive  per  se,  are  capable  of  keeping  up  action  which  has 
been  communicated  by  the  chemically  active  rays  (Annates 
de  Chimie  et  Physiqut,  Nov.,  1843).  Becquerel  appears  to 
have  experimented  with  impure  bromide  and  iodide  of 
silver.  His  statements  were  contested  by  Draper. 
Claudet  obtains  diverse,  mutually-conflicting  results. 
GuetzlafT  has  recently  revived  Becquerel's  view,  and  has 
recommended  to  give  photographic  plates,  after  a  short 
exposure,  a  supplementary  exposure  under  glass  coloured 
so  as  to  cut  off  the  blue  end  of  the  spectrum.  The  author, 
along  with  Zencker  and  Prumm,  investigated  this  point 
in  the  course  of  last  summer,  and  found  that  in  case  of 
the  ordinary  brom-iodo  silver  process  a  supplementary 
exposure  under  red  glass  was  perfectly  inoperative.  The 
author  explains  the  apparently  continued  action  of  red 
and  yellow  light  upon  chloride  of  silver  in  another  man- 
ner. Pure  white  chloride  of  silver,  (AgCI),  is  sensitive  to 
the  violet  and  ultra-violet  rays  only,  but  by  these  it  is 
reduced  to  the  violet  subchloridc,  (Ag2Cl),  which  as  See- 
beck,  Herschel,  Poitevin,and  others  have  shown,  is  sensi- 
tive to  almost  every  ray  of  the  spectrum.  When  Becquerel 
exposed  chloride  of  silver  paper  for  a  short  time  to  day- 
light "till  a  slight  commencement  of  action  was  per- 
ceptible," a  small  quantity  of  the  violet  chloride  of  silver 
would  necessarily  be  formed.  As  this  compound  is  sensi- 
tive to  red  and  yellow  rays  we  cannot  wonder  that  these 
exerted  their  action. 

On  Diphenyl-ethan. — GuidoGoldschmiedt. — Diphenyl 
ethan  has  been  obtained  in  a  state  of  perfect  purity  by  the 
reduction  of  diphenyl-trichlor-ethan. 

On  Hellenin  and  Alant  Camphor. — J.  Kallen. — The 
author  finds  thu  Gerhardt's  hellenin  is  a  mixture  of  two 
distinct  bodies,  true  hellenin  and  a  camphor-like  body, 
which  he  names  alant  camphor.  The  former  is  CeHaO, 
the  latter  Ct<>H,4. 

Chemical  Constitution  of  Chloride  of  Lime.— C. 
Schorlemmer.— The  author  contests  the  view  of  Berthollet, 
recently  revived  by  Goepner,  that  the  bleaching  compound 
contained  in  chloride  of  lime  is  not  a  hypochlorite,  but  a 
direct  compound  of  lime  and  chlorine. 

Miscellaneous  Communications. — V.  Merz  and  W. 
Weitb. — The  authors  have  been  experimenting  on 
diphenylamin  and  its  derivatives,  on  the  sulpho  acids  of 


diphenylamin,  on  triphenylamin,  and  on  the  behaviour  of 
sodium  ethylate  when  heated.  Following  up  the  observa- 
tion of  Wanklyn  that  bright  sodium  remains  unattacked 
even  if  gently  heated  in  a  current  of  dry  chlorine,  they 
have  examined  the  comparative  reactions  of  sodium  and 
potassium  with  bromine,  iodine,  aniline,  &c,  and  find 
sodium  little  affected,  whilst  potassium  reacts  violently. 

Contributions  towards  Establishing  the  Position- 
Formulae  of  the  Allyl  Compounds  and  of  Acrylic 
Acid. — E.  Linnemann. — From  this  lengthy  paper  we  ex- 
tract merely  the  inference  "  that  acrolein  is  either  not  the 
true  aldehyd  of  acrylic  acid,  or  that  the  formula  deduced 
from  that  of  the  normal  fatty  bodies  is  wanting  for  one  of 
the  two ;  or,  lastly,  that  neither  acrolein  nor  acrylic  acid 
are  constituted  analogously,  either  to  the  aldehyds,  or  to 
the  fatty  acids. 

Certain  Tables  of  Affinity.— Julius  Thomsen.— In- 
capable of  abstraction. 

Remarks  on  J.  Thomsen's  Paper  "  On  the  Influence 
of  Temperature  on  the  Chemical  Development  of 
Heat." — L.  Pfaundler. — A  critique  on  Prof.  Thomsen's 
paper  which  appeared  in  BtrUhte,  vol.  vi.,  p.  1335. 

Action  of  Cyanide  of  Potassium  upon  Croton- 
Chloral.— O.  Wallach  and  A.  Bcehringer.— The  result  of 
the  reaction  is  mono-chloro-crotonic  ether. 

Certain  Derivatives  of  Liquid  Dibrom-Benzol. — 
C.  Wunter.— This  paper  consists  chiefly  of  hypothetical 
formula;. 

Monatiberichle  der  Koitiglich  Pretusischen  Akademi*  dtr 
Wissenschaften  tu  Berlin,  September  and  October,  1873. 

Composition  of  Lithion  Mica.— J.  Rammelsberg. 

New  Series  of  Diamines  which  occur  as  Secondary 
Products  in  the  Manufacture  of  Methylanilin. — A.  W. 
Hofmann  and  Martius.  . 

Violet  Colour-Derivatives  of  Methylanilin. — A.  W. 
Hofmann. 

Violet  Derivatives  of  Rosanilln. — A.  W.  Hofmann. 


NOTES  AND  QUERIES. 

Estimation  or  Nitro(jen.— Will  any  of  your  readers  kindly  give 
me  a  method  of  estimating  nitrogen  existing  in  nitrate  of  soda  in  the 
pretence  of  nitrogenous  urganic  matter  and  sulphate  of  ammonia?— 
Sti-obnt. 

Boiling  Litharge,  4c. —Will  any  of  your  readers  kindly  inform  me 
my  best  way  to  bull  the  following  ingredient*  into  a  while  tnaa* — 
namely,  litharge,  jl" ;  olive  oil,  10";  water,  a  sufficiency  to  boil,  aay, 
four  or  five  hours,  or  anything  that  will  bleach  the  above  white. — 
W.  M.  M. 

Small  Motive-Power.— If  it  were  possible  to  devise  a  small 
machine  fulfilling  every  requirement,  (o  be  worked  by  any  convenient 
power,  to  agitate  certain  solutions  in  chemical  analysis— as,  for  instance, 
to  promote  the  formation  of  the  double  phosphate  of  magnesia  aou 
ammonia,  thus  saving  the  laborious  process  of  hand-stirring,  and  con- 
sequent liability  to  breaking  of  beakers.  Sec.,— would  such  a  machine 
be  acceptable  to  the  profession  of  analytical  chemist*  generally  ?— 
H.  H.  H.  • 


MEETINGS  FOR  THE  WEEK. 


Mow  day,  March  jo.— Medical ,  S . 

—        London  institution,  4. 

  Chemical,  8.  Anniversary. 

Tuesday,  31,— Civil  Engineers.  8. 
Wednesday,  April  1.— Microscopical,  8. 

  Pharmaceutical,  8. 

Thursday,  2  -Chemical,  8. 


TO  CORRESPONDENTS. 


Drtta.— Plateau's  papers  in  the  Philosophical  Magazine. 

A.  Q.  Phillipt,  G.  £.  W  filter,  and  cMm.—We  cannot  sec  that  aay 
.  useful  object  will  ba  gained  by  continuing  the  discussion. 

J.H.  $.— We  do  not  know. 
I    CAmw'.-Consult  a  professional  chemist.  The  reply  would  be  toe 
1  long  for  our  "  An=.vy  cr»  to  r«~— 
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RESEARCHES 


ON  THE  ATOMIC  WEIGHT  OF 
THALLIUM.* 


fly  WILLIAM  CROOKES.  F.R.S.,  *c. 
(Continued  from  p.  138). 


CALCULATION  OF  VACUUM-WEIGHT  OP  GLASS  APPARATUS  + 
NITRATE  OF  THALLIUM  FROM  GIVEN  DATA. 


Firit  Wei, 
By  Table  A, 


thing  in  Air  of  Ordinary  Density. 
000129381  1 


,       A  r..'  «~  for  227*0. 
*  1  +  0036561  780  ' 

/  22'  is  4-197488-10 
t'7  is  1027 

4-198515-10 

By  Tabic  B. 

0378^  for  /  =  22'7  =  5-i7  millims. 
759  22-5-17-753-05; 

log.  (753"05)  =  '2-8763238  -  «o)  +4-198515  = 

,     den.  atmoa.  air 

log.  7  0753388- 10  =  log.  - — -j  — 

'  max.  den.  water 

Second  Weighing  in  a  Rare  Atmosphere. 

By  Table  A  the  value  of 

0-0012938    1    ,  .  _ 

log.  -- —  ,„  for  r  =  2i°  C.= 

*  1+0  00365/  768 

=  (4198959- 10) +  2-0532321  =6-2521911  - 10  = 

den.  rare  air 
log.  -  . 
max.  den. 


WEIGHT  OF  THALLIUM.* 


Weight  of  thallium  taken 
Air  displaced  by  thallium 


Dedua  air  displaced  by  weights.. 


=  183-78. 
=  001 


;392i 
8907 


183-; 
=  0-012596 

183-790232 


water 

Value  of  0378j»  for  /  =  2i°  C  =  4  G6  millims.: 

117-70  millims.  (pressure)  -fffo^  \\yo+=p'  ~o'$-]%\v, 
log.  ©'  =  1-6834703+6-2521911  -10  =  7-9356614-  10; 
.-.  -0086231  =  t  =weight  of  rare  air  displaced  by  y. 

The  data  now  Bre- 
tt-=1005425937, 
x  =  0*059140, 
y  =1005726438, 
*  =  0-0086231, 

log.  j - 6-252191 1  - 7  07653388 =9*1768523  - 10. 

Hence  n  =  £="15026: 
1  —  n  =  '84974, 

y  -  w  =  1005726438  - 1005-425937  =  •300501, 
x-x  = -059140- -008623  = -050517  ; 
.-.  m-y- i<-  +  .r-z--35ioi8. 

ft  =  ~  -  log.  -351018-  log.  -84974  =  -54534 18  -  929286 

=  •6160557=--*  =  -4131, 
w-x= 1005-425937  -  059 140  =  1005-366797. 
(»-^)-*  =  ioo5-366797--4i3i  =  1005779897  -  h  =  true 
weight  of  glass  apparatus  plus  nitrate  of  thallium  tn 

vacuo. 

1005779897-766-133831  (weight  of  glass  apparatus  in 
vacuo)  =  239  646066  =  weight  of  nitrate  of  thallium 

in  vacuo. 

239-646066-239-611359  (weight  of  nitrate  of  thallium  in 
air)    -034707  =  increase  in  weight  for  vacuum. 

*  A  Paper  read  before  the  Royal  Society  June  20, 1874. 


True  weight  of  thallium  in  vacuo 
Collecting  the  data,  we  have— 

Grs. 

tTrue  weight  of  thallium  in  vacuo    ..    ..  =183790232 
,,      „      nitrate  of  thallium  in  vacuo  =239-646066 

„      „      glass  in  vacuo   =766133831 

The  reduction  of  the  atomic  weight  from  data  obtained 
in  the  manner  of  the  preceding  weighings  becomes  a  case 
of  simple  proportion  ;  but  the  values  found  are  absolute  in 
so  far  only  as  the  atomic  weights  of  nitrogen  and  oxygen 
are  correct.  The  atomic  weights  of  nitrogen  and  oxygen 
have  been  usually  represented  by  the  numbers  14  and  16  ; 
but  Professor  Stas  found  these  elements  represented,  ac- 
cording to  observation,  by  14-009  and  15-960.  Therefore, 
oxygen  (03)  -=  47-880,  and  nitrogen  =  14-009,  or  N03  = 
61-889.   According  to  the  old  equivalents,  N06  =  62. 

Taking  as  data  the  series  of  weighings  in  vacuo,  the 
quantity  of  NOj  required  to  convert  the  thallium  into 
nitrate  is— 

(239  646066  -  183790232 =)55-855834  grms. 
We  have,  then,  with  Professor  Stas's  determination  of  the 
atomic  weights  of  nitrogen  and  oxygen,  the  following  pro- 
portion : — 

Weight  01  Weight  of       Atomic  weight  Atomic  welch 

NO,,  thallium.  of  NO,.         ol  thallium. 

55-855834    -    183790232    ::    61889      :  x; 
.'.  *  =  203-642. 

This  number,  it  will  presently  appear,  represents  the  atomic 
weight  of  thallium  as  nearly  as  the  possibility  of  error  will 
allow. 

Let  us  see  what  would  be  the  atomic  weight  of  thallium 
if  one  or  other  of  the  corrections  introduced  into  the  above 
determination  had  been  omitted.  The  use  of  the  old  equi- 
valent (  =  62)  for  N06,  with  the  data  derived  from  the 
weighings  in  vacuo,  gives 

55  855834    :    183790232    : :    62         :    204  007 
tn< 


as  the  atomic  weight ;  but  I  cannot  admit  this  number  to 
be  so  correa  as  203-642. 

If  we  take  the  corrected  weighings  in  air  of  ordinary 
density,  we  have,  with  N©3  =  6i-889, 

55827438    :    183783921    ::   61889    :  203-738. 
With  N06  =  62, 

55  827438    :    183-783921    : :    62         :  204-103. 
Accepting  the  uncorreaed  weights  observed  in  air,  we 
have,  with  N03=6r889, 

558184     :     1838099     ::    61889    :  203800. 
With  NOfi  =  62, 

558184  183-8099     ::    62         :  204-166. 

The  several  atomic  weights  would  therefore  be 
203-642  204-007 
203738  204-103 
203-800  204-166 
The  error  of  the  last  deduaion,  +-524,  is  sufficiently 
large  to  show  the  necessity  of  neglecting  no  precaution  in 
chemical  manipulation,  especially  in  a  determination  of 
this  character.    The  largeness  of  these  errors  has  an  im- 
mediate bearing  upon  quantitative  analysis ;  for  it  shows 
that,  from  data  ordinarily  given,  very  varying  results  may 
be  obtained.   Chemists  have  to  deal  with  much  smaller 
quantities  than  a  quarter  per  cent,  particularly  in  organic 
analysis,  where,  as  I  have  shown,  such  a  difference  from 
the  truth  may  lead  to  very  erroneous  reasoning. 

(To  be  continued). 

*  To  save  neediest  repetition,  I  only  give  the  results  of  these  cal- 
culations. 

♦  In  this  determination,  the  thallium  and  afterwards  the  nitrate  of 
thallium  were  weighed  in  the  same  (lass  apparatus  as  described. 
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PRELIMINARY  NOTICE  OF  EXPERIMENTS 
CONCERNING  THE  CHEMICAL  CONSTITUTION 
OF  SALINE  SOLUTIONS.' 

Br  WALTER  NOEL  HARTLEY.  F.C.S.. 

r  of  Chemistry,  Kings  College,  London. 


The  author  has  been  engaged  in  investigating  the  above 
subject  during  the  last  eighteen  months,  and  his  experi- 
ments being  still  in  progress,  he  thinks  it  desirable  to  place 
the  following  observations  on  record : — 

In  the  examination  of  the  absorption-spectra,  as  seen  in 
wedge-shaped  cells,  of  the  principal  salts  of  cerium,  cobalt, 
copper,  chromium,  didymium,  nickel,  palladium,  and 
uranium,  to  the  number  of  sixty  different  solutions,  it  was 
noticed  that  the  tinctorial  properties  of  the  substances 
could  be  ascertained  by  noticing  the  absorption-curves 
and  bands,  so  that,  provided  water  be  without  chemical 
action,  it  could  be  foreseen  what  change  would  occur  on 
dilution  of  a  saturated  solution. 

The  Effect  of  Heat  on  Absorption-Spectra.— When 
saturated  solutions  of  coloured  salts  are  heated  to  ioo"  C. 
there  are— (1)  few  cases  in  which  no  change  is  noticed. 
(2)  Generally  the  amount  of  light  transmitted  is  diminished 
to  a  small  extent  by  some  of  the  more  refrangible  (the  less 
refrangible),  or  both  kinds  of  rays  being  obstrufled.  (3) 
There  is  frequently  a  complete  difference  in  the  nature  of 
the  transmitted  light.  Anhydrous  salts  not  decomposed, 
hydrated  compounds  not  dehydrated  at  100*  C,  and  salts 
which  do  not  change  colour  on  dehydration,  give  little  or 
no  alteration  in  their  spectra  when  heated. 

Solutions  of  hydrated  salts,  and  most  notably  those  of 
haloid  compounds,  do  change  *,  and  the  alteration  is,  if  not 
identical,  similar  to  that  produced  by  dehydration  and  the 
action  of  dehydrating  liquids,  such  as  alcohol,  acids,  and 
glycerin,  on  the  salts  in  crystals  or  solution. 

A  particular  instance  of  the  action  of  heat  on  an  aqueous 
solution  is  that  of  cobalt  chloride,  which  give  a  different 
series  of  dark  bands  in  the  red  part  of  the  spectrum  at 
different  temperatures,  ranging  between  23°  and  73"  C. 
Band  after  band  of  shadow  intercepts  the  red  rays  as  the 
temperature  rises,  till  finally  nothing  but  the  blue  are 
transmitted.  Drawings  of  six  different  spectra  of  this 
remarkable  nature  have  been  made.  The  changes  are 
most  marked  between  33'  and  530,  when  the  temperature 
may  be  told  almost  to  a  decree  by  noting  the  appearance 
of  the  spectrum.  Though  to  the  unaided  eye  cobalt 
bromide  appears  to  undergo  the  same  change,  yet,  as 
seen  with  the  spectroscope,  it  is  not  of  so  curious  a 
character,  the  bands  being  not  so  numerous. 

With  cobalt  iodide  a  band  of  red  light  is  transmitted  at 
low  temperatures ;  this  moves  towards  the  opposite  end  of 
the  spectrum  with  rise  of  temperature  until  it  is  transferred 
to  such  a  position  that  it  consists  of  green  rays  only.  In 
this  instance  the  change  to  the  eye  is  more  striking  when 
seen  without  the  spectroscope,  because  the  mixtures  of 
red,  yellow,  and  green  rays,  which  are  formed  during  the 
transition,  give  rise  to  very  beautiful  shades  of  brown  and 
olive  green.  Thus  a  saturated  solution  at  16°  C.  was  of  a 
brown  colour,  at  -  io°  C.  it  became  of  a  fiery  red  and 
crystals  separated,  at  +ios  reddish-brown,  at  20"  the 
same,  at  35*  Vandyke  brown,  45  a  cold  brown  tint  with  a 
tioge  of  yellowish  green,  at  55^  a  decidedly  yellowish  green 
in  thin  layers  and  yellow-brown  in  thick,  65=  greenish 
brown,  thin  layers  green,  75  olive-green.  An  examina- 
tion of  this  cobalt  salt  has  shown  that  there  are  two  dis- 
tinct crystalline  hydrates ;  the  one  formed  at  high  tem- 
peratures has  ihi  formula  CoCla.2HaO,  and  is  of  a  dark 
green  colour ;  the  other,  which  contains  a  much  larger 
proportion  of  crystalline  water,  is  produced  at  a  low  tem- 
perature, and  its  colour  is  generally  brown,  in  cold  weather 


spectrum,  more  especially  of  the  important  band  in  the 
yellow;  and  in  the  case  of  potassio-didymium  nitrate  this 
is  accompanied  by  the  formation  of  a  new  line.  In  the 
case  of  didymium  acetate,  which  decomposes  with  separa- 
tion of  a  basic  salt,  the  lines  thickened  on  heating. 

ThermO'Chemical  Experiments. — Regnault  (Institut, 
1864 ;  jfahreibericht,  1864,  p.  99)  has  shown  that  on 
diluting  a  saturated  solution  of  a  salt,  as  a  rule  there  is 
an  absorption  of  heat,  but  in  one  or  two  cases  he  noticed 
that  heat  was  evolved.  The  change  in  colour  that  takes 
place  on  the  dilution  of  saturated  solutions  of  cobalt  iodide, 
cupric  chloride,  bromide,  and  acetate  is  very  remarkable. 
There  is  every  likelihood  that  this  phenomenon  is  due  in 
each  case  to  the  formation  of  a  liquid  hydrate.  It  is  im- 
possible of  belief  that  accompanying  such  a  circumstance 
there  should  be  no  measurable  development  of  heat ;  and 
the  author's  experiments  have  proved  that  in  the  above 
cases,  at  any  rate,  the  heat  disengaged  is  very  considerable ; 
amounting,  for  instance,  on  the  part  of  cupric  chloride,  at 
least  to  2565  "units  when  1  grro.  molecule  of  the  crystal- 
line  salt  is.  displaced  in  its  minimum  of  water  at  16°  C. 
and  brought  into  contact  with  sufficient  to  make  the 
addition  of  40  Aq."  These  numbers  only  roughly  approx- 
imate the  truth.  On  diluting  a  solution  of  cobalt  iodide 
till  the  red  colour  appears,  the  thermal  effect  must  be 
greater,  as  not  only  does  it  register  several  degrees  on  an 
ordinary  thermometer,  but  it  may  be  perceived  by  the 
hand. 

The  conclusions  indicated  by  these  results  are  obvious, 
but  it  is  beyond  the  scope  of  this  paper  to  refer  to  them. 
The  writer  hopes  before  long  to  complete  his  experiments 
with  the  view  of  having  them  communicated  to  the 
Royal  Society. 


IMPROVEMENTS  UPON  EGGERTZ'S 
METHOD    FOR    DETERMINING  COMBINED 
CARBON   IN  STEEL. 
By  EDWARD   R.  TAYLOR. 

To  relieve  myself  from  the  thraldom  of  monotonous 
routine  work  that  would  otherwise  absorb  nearly  all  my 
time  the  following  improvements  for  the  execution  of 
Eggertz's  method  for  determining  carbon  in  steel  were 
devised. 

A  balance,  consisting  of  a  very  fine  thread  of  glass,  with  a 
pan  in  two  parts,  one  a  cup  and  one  a  cone,  serves  to  weigh 
the  steel.  A  horizontal  drill,  with  a  glass  tube  to  form  a 
hopper,  makes,  and  conducts  the  drillings  of  stce1,  as  they 
are  made,  to  the  balance  pan,  which  is  properly  supported 
j  about  one-eighth  of  an  inch  above  a  point  to  which  it 
settles,  when  a  two  hundred  milligramme  weight  is  placed 
in  the  pan.  Being  thus  set  a  sample  of  steel  is  placed  in 
the  drill  lathe,  the  drillings,  as  before  mentioned,  falling 
into  the  pan  below.  As  soon  as  the  two  hundred  milli- 
grammes weight  is  in  the  pan,  the  pointer  sinks  to  the  index, 


when  the  drill  is  stopped.  By  passing  a  tube  through  a 
hole  in  the  balance  table,  the  lip  of  the  tube  offering  a 
suppoit  for  the  balance  cup,  while  the  cono  is  pressed 
down  with  a  pair  of  tweezers,  the  drillings  at  once  fall  into 


inclining  to  red 

The  action  of  heal  on  solutions  of  didymium  is  character- 
ised by  a  broadening  of  the  black  lines  seen  in  the 
~~»  A  P»p«r  rt»d  before  the  Ro;  tl  Society. 


the  tube,  and  are  ready  for  treatment  with  acid. 

A  glass  funnel  is  made,  with  a  capillary  opening  at  the 
contracted  lower  end.  This  is  fused  with  a  T  tube,  the 
lateral  branch  of  which  is  passed  through  the  window  of 
the  laboratory  to  remove  the  fumes.  A  rubber  nipple  is 
placed  on  the  lower  end  of  the  T  lube,  into  which  the  tube 
containing  the  steel  is  inserted.  Three  c.c.  are  now  drawn 
into  the  funnel  tube,  and  fall  in  drops  upon  the  steel  below. 
At  the  expiration  of  this  action  the  tube  is  transferred  to 
a  lath  kept  at  the  temperature  of  130'  C. 

At  the  end  of  twenty  minutes  from  drawing  in  the  acir1, 
the  operation  is  completed  ;  the  whole  of  the  carbon 
has  entered  into  a  clear  yellow  solution,  which  has  a 
depth  of  colour  proportionate  to  the  amount  of  combined 
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carbon  in  the  steel.  The  tubes  are  cooled  down  to  a 
normal  temperature,  and  compared  with  a  ser  e*  of 
standard  colours,  when  it  is  easy  to  read  off  the  amount  of 
carbonised  carbon  in  a  given  sample  of  steel. 

The  accuracy  and  ease  of  execution  of  this  method 
leaves  little  to  be  desired,  while  it  is  of  great  value  in 
ascertaining  the  amount  of  carbon  in  diflircnt  specimens 
of  steel,  or  the  regularity  of  its  diffusion  in  different  parts 
of  the  same  cast. 


ON  THE 

METHODS  IN    USE  FOR  DETERMINING 

THE    VALUE  OF  VEGETABLE   AND  ANIMAL 

OILS.* 

By  J.  J.  COLEMAN,  F.C.S.. 
AuocUtc  of  the  Institute  of  Engineers,  Scotland. 

(Continued  from  page  140). 

The  relative  drying  properties  of  oils  is  a  most  important 
point.  All  oils  above  the  value  of  Class  IV.,  or  rape  oils, 
mentioned  in  the  preliminary  remarks,  are  considered 
commercially  as  non-drying  oils ;  but  there  is  much  reason 
to  believe  that  the  transition  from  drying  to  non-drying 
oils  is  not  so  clearly  marked  when  accurate  examination 
is  made.  The  order  in  which  the  drying  properties 
gradually  develop  themselves  is  as  follows: — Animal 
oleins,  olives,  rapes,  ground  nut,  Lisbon-seed,  sunflower, 
cotton-seed  and  other  fancy  seed  oils,  and,  finally,  linseed 


This  excludes  the  fish  oils,  which  constitute  a  class  to 
themselves,  and  which  are  generally  supposed  to  be  non- 
drying. 

Under  the  name  of  fancy  seed  oils  are  included  a 
number  of  oils  we  know  little  about,  and  which  have, 
generally  speaking,  more  drying  properties  than  rape  oil, 
and  less  than  linseed  oil. 

Cotton-seed  oil  is  the  chief  representative  of  this  class 
of  oils,  and  they  seldom  reach  the  consumer  under  their 
proper  names,  but  are  used,  on  the  one  hand  to  adulterate 
the  so-called  non-drying  oil*,  olive  and  rape,  so  making 
them  clog  or  gum,  which  interferes  with  their  use  for 
lubricating  machinery  or  burning  in  lamps  ;  and,  on  the 
other  hand,  for  adulterating  linseed  oil,  which  they  injure 
also  in  another  direction,  by  spoiling  its  drying  properties 
for  paints  and  varnishes. 

How  far  the  drying  properties  of  oils  is  to  be  measured 
by  their  relative  powers  of  absorbing  oxygen  is  an  in- 
teresting chemical  question,  and  the  writer  regrets  that  he 
has  not  had  sufficient  time  to  make  a  systematic  course  of 
experiments  upon  the  subject,  which  perhaps  he,  or  his 
friend  Mr.  Gellatly  (who  entertains  the  same  views  on 
this  subject),  may  be  able  to  accomplish  at  some  future 
time,  either  by  actually  weighing  the  oxygen  absorbed 
under  similar  circumstances  by  pure  specimens  exposed 
to,  say,  a  temperature  of  200'  F.  in  thin  layers,  or  by  the 
use  of  some  oxidising  agent. 

As  to  the  practical  methods  of  judging  of  the  more  or 
less  drying  properties  of  oils,  we  have  :  — 

(1)  .  The  nitrate  of  mercury  test,  which  indicates  by  the 

consistency  of  the  mass  subjected  to  the  reaction. 
Resin  oil,  mineral  oil,  and  the  drying  oils  proper 
refusing  to  solidify. 

(2)  .  The  method  of  comparing  a  sample  under  examina- 

tion in  a  shallow  capsule  to  200°  F.,-with  a  similar 
quantity  of  oil  known  to  be  pure. 

(3)  .  The  imbuing  thick  white  blotting-paper  with  the 

oil  under  examination,  and  comparing  with  a  similar 
experiment  with  oil  known  to  be  pure  at,  say,  a 
temperature  of  150s  or  200"  for  some  hours,  or  at 
ordinary  temper.it ures  for  some  days. 


•  C«mmunic»ted  to  the  tlicmiu!  Sertion  r>f  the  I'liil.itnphi.-aJ 
Society  o(  GImkuw. 


We  now  come  to  the  question  of  specific  gravity.  The 
taking  of  the  specific  gravity  of  an  oil  is  one  of  the  very 
first  of  the  ideas  which  will  occur  to  a  chemist  as  a  means 
o  identification,  and  accordingly  we  find  accurate  experi- 
ments have  been  made  in  this  direction  with  most  of  the 
animal  or  vegetable  oils,  and  by  a  great  number  of  persons, 
so  that  most  chemical  or  technological  books  contain 
clear  and  valuable  information  on  the  point. 

An  accurate  determination  of  the  specific  gravity  of  an 
oil  is  of  consequence,  and  the  very  slipshod  manner  in 
which  oil-merchants  deal  with  the  matter  may  be  remarked. 
They  generally  employ  an  instrument,  called  an  oleometer, 
marked  with  some  arbitrary  degrees— certain  figures, 
standing  for  particular  oils,  marked  on  the  stem.  The 
defea  of  thia  instrument  is  its  long  range.  From  the 
limited  length  of  the  stem,  small  differences  in  specific 
gravity  escape  notice.  The  oleometer  used  for  testing  oils 
should  be  marked  with  the  ordinary  specific  gravity  degrees, 
water  being  1000,  and  the  space  allowed  on  the  stem  for 
each  degree  should  not  be  less  than  T\ih  of  an  inch.  This 
may  necessitate  the  employment  of  two  or  three  glasses 
for  specific  gravities  ranging  between  0  880  and  the  heaviest 
of  oils.  Too  long  a  stem  is  inconvenient,  especially 
when  we  have  only  small  samples  of  oil  to  be  tested. 

Our  oil-merchants  are  aUo  apt  to  be  careless  about  the 
temperature  at  which  the  gravity  requires  to  be  taken, 
viz.,  60"  F.  As  a  rough  rule  for  temperatures  near  to  60*, 
it  is  sufficiently  accurate  to  subtract  i*  of  gravity  for  every 
2 J  percent  excess  of  temperature  above  60"  F.,  and  add 
similarly  for  temperatures  below  6o"  F.  The  fatty  o.l*. 
however,  do  not  ail  expand  equally,  so  that  it  has  been 
proposed  to  compare  gravities  at  some  high  point,  say 
2120  F.,  as  a  means  of  detecting  adulterations.  This 
suggestion  may  be  valuable  as  an  adjunct  to  other  methods. 
The  rule  of  2i°  F.  is,  however,  sufficiently  accurate  for  all 
normal  atmospheric  variations. 

Having  now  discussed  the  methods  which  have  been 
suggested  as  means  of  detecting  adulterations,  it  remains 
for  us  to  deal  with  their  application  to  individual  cases. 
As  an  indipensable  preliminary  to  any  investigation  of  this 
sort,  the  absence  of  mineral  and  resin  oils  must  first  be 
proved. 

The  presence  of  mineral  oil  in  a  mixed  oil  submitted  to 
examination  must  not  be  considered  as  an  adulteration  if 
the  oil  is  sold  as  a  prepared  spindle,  engine,  or  machinery 
oil.  In  such  a  case,  the  mineral  oil  is  probably  a  valuable 
constituent  of  the  oil,  and  is  added  for  the  purpose  of 
reducing  the  tendency  to  gumming  common  to  most  fatty 
oils,  or  else  with  the  direct  purpose  of  reducing  the 
viscosity  of  the  oil,  so  as  to  enable  it  to  work  freely  upon 
certain  classes  of  machinery.  This  prepared  or  mixed  oil 
trade  is  legitimate.  When,  however,  the  oil  is  sold  or 
offered,  for  instance,  as  a  pure  animal  or  vegetable  oil, 
and  contains  mineral  oil,  then  it  becomes  a  case  of  adul- 
teration. 

Whether  the  presence  of  mineral  oil  be  legitimate  or 
not  in  the  sample  under  examination,  if  it  does  exist 
there  are  great  difficulties,  for  unfortunately,  when  mineral 
oil  is  once  mixed  with  a  fatty  oil,  we  have  no  easy  method 
of  separating  them  without  actual  destruction  of  the  fatty 
oils,  and  its  presence  prevents  the  identification  of  par- 
ticular fatty  oils. 

Saponification  naturally  suggests  itself,  but  practically 
the  process  is  not  efficient,  for  mineral  oil  unites  with  the 
soap  produced,  whether  mechanically  or  chemically  does 
not  seem  quite  clear;  at  any  rate,  mineral  oil  forms  an 
emulsion  with  soap  solutions,  which  frequently  show  no 
signs  of  separation  after  standing  for  weeks  or  months. 

Perhaps  the  formation  of  a  lime  or  other  earthy  soap, 
and  its  reduction  to  powder,  and  the  subsequent  extraction 
of  the  hydrocaibons  by  some  volatile  solvent,  might  afford 
some  result ;  but  the  most  satisfactory  method  would 
probably  be  an  ultimate  chemical  analysis,  as  the  presence 
of  mineral  or  resin  oil  hydrocarbons  must  wonderfully 
alter  the  relative  proportions  of  carbon,  hydrogen,  and 
oxyrjen  of  a  fatty  oil. 
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In  practice,  however,  mineral  oil  can  be  easily  detected 
by  two  characteristic  tests — 

(t).  The  fluorescent  properties  it  imparts  to  all  animal 
or  vegetable  oils. 

(2).  The  strongly  marked  aromatic  burning  flavour  it 
communicates  to  mixtures  containing  it. 

The  fust-mentioned  property  is  brought  out  by  smearing 
a  metallic  surface,  such  as  tin-plate  or  steel,  with  the  oil, 
and  then  viewing  it  at  different  angles  in  the  open  air  or 
sunlight.  So  characteristic  is  this  that  most  mechanics 
who  use  oil  can  detect  mineral  oil  at  once,  even  when 
present  in  very  small  quantities. 

If,  however,  a  chemist  gets  a  dark-coloured  oil  to 
examine — for  instance,  a  dark  gallipoli  or  brown  rape — it 
may  be  necessary  to  refine  the  sample  by  successive 
treatments  with  concentrated  sulphuric  acid  and  weak 
soda  solution  or  lime-water  (in  the  way  oils  are  usually 
refined).  Mineral  oil  can  then  be  detected  in  the  sample 
(which  can  be  cleared  by  filtering  through  cotton-wool) 
by  a  pale  azure-blue  ring,  about  i-i6th  of  an  inch  deep, 
at  the  junction  of  the  surface  of  the  oil  with  the  sides  of 
the  glass  jar— the  jar  being  held  on  a  level  with  the  eye, 
and  the  line  of  vision  being  at  right  angles  to  the  beam  of 
light.  On  looking  from  below  upwards  through  the  oil, 
the  under  portion  of  the  surface  of  the  oil  exhibits  a  beau- 
tiful pale  azure-blue  sheen.  It  is  easy  to  detect  as  small 
a  quantity  as  i{  per  cent  in  fatty  oils  by  this  method, 
combined  with  the  tasting  of  the  oil. 

The  absence  of  resin  oil  must  also  be  proved.  The 
action  of  a  small  quantity  of  nitric  acid  is  said  to  be  a 
good  test,  the  colour  developed  being  much  greater  than 
is  produced  with  animal  or  vegetable  oils  of  any  class 
whatever.  This  I  have,  however,  only  had  pointed  out 
to  me  just  before  reading  this  paper,  and  have  not  verified 
it.  The  presence  of  10  per  cent  of  either  resin  or  mineral 
oil  in  samples  of  non-drying  oils  subjected  to  the  nitrate 
of  mercury  test  delay  s  their  solidification  very  considerably. 
The  smell  of  resin  oil  is  also  frequently  very  perceptible. 

The  importance  of  being  sure  of  the  absence  of  mineral 
or  resin  oil  before  proceeding  to  test  specific  gravities 
cannot  be  too  much  insisted  upon,  because  mineral  oil, 
ranging  in  specific  gravity  between  bSo  and  900,  and  resin 
oil,  being  nearly  1000  adjustments  in  specific  gravity 
resembling  those  of  the  natural  oils,  can  be  easily  effected 
so  as  to  completely  upset  all  our  subsequent  classifications 
dependent  upon  specific  gravity. 

(To  be  continued* 


ON  THE 

VOLUMETRIC  DETERMINATION  OF  CHLORINE 
WITH  STANDARD  SILVER  SOLUTION  OF 
POTASSIC  CHROMATE. 
By   I'rof.  ALBERT  R.  LEEDS. 

A  certain  small  discrepancy  is  to  be  found  in  books 
with  regard  to  the  amount  of  potassic  chromatc  to  be 
employed  in  the  volumetric  determination  of  chloiine. 
According  to  one  authority,  four  or  five  drops  of  a  cold 
saturated  solution  of  yellow  potassic  chromate  is  to  be 
added  to  the  solution  under  examination  ;  according  to  a 
second,  two  or  three  drops  ;  to  a  third,  a  small  quantity  ; 
to  a  fourth,  a  certain  number  of  tenths  of  a  cubic  centi- 
metre of  the  standard  silver  solution  should  be  deducted  as 
the  excess  needed  to  produce  a  visible  quantity  of  silver 
chromate.  If  the  potassic  chromate,  which  is  sold  by 
the  manufacturers  of  pure  chemicals,  and  which  is  usu- 
ally pure  enough  for  most  purposes,  were  absolutely  so, 
this  discrepancy  would  cause  no  difference  in  the  results. 
Hut  as  it  is  more  or  less  contaminated  with  chlorides,  it 
is  essentia!  in  order  to  insure  entire  uniformity,  to  deter- 
mine the  number  of  tenths  of  a  cubic  centimetre  of  th 


tion.  For  example,  the  solution  of  potassic  chromate 
contains  ci  grm.  of  the  salt  to  1  c.c.  water.  1  c.c.  of 
this  solution  added  to  70  c.c.  of  carefully  distilled  water, 
requires  in  a  particular  experiment,  0-25  c.c.  of  a 
standard  silver  solution,  of  which  1  c.c.  corresponds  to 
01  nigrin.  chlorine.  Three  drops  or  the  chromate,  as 
delivered  from  a  1  c.c.  pipette,  amount  to  0T5  c.c.  of  the 
potassic  chromatc,  corresponding  to  0037  c  c*  °t  tnc 
silver  solution.  To  70  c.c.  of  an  unknown  solution  con- 
taining chlorine,  0-15  c.c.  of  the  chiuinatc  arc  added. 
In  a  number  of  trials  the  same  number  of  c.c.  of  silver 
solution  are  required  in  each  case,  viz.,  2-8  c.c.  Sub- 
tracting 0x137  c-c-  leaves,  for  the  true  number,  2  76  c.c— 
American  Chemist. 
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By  ARTHUR  WILLIS,  F.C.S., 
Chemist  to  the  Landpre-Sicmen*  Steel  Company  (Limited). 

Having  had  considerable  experience  in  the  estimation  of 
manganese  in  spiegeleisen,  steel,  and  pig-iron,  I  venture 
to  suggest  the  following  modifications  of  the  method  given 
in  the  Chemical  News,  vol.  xxix.,  p.  110:  — 

If,  after  evaporating  in  dilute  hydrochloric  (for  steel  and 
pig-iron)  or  dilute  nitric  (for  spiegeleisen),  and  re- 
dissolving  in  aqua  rcgia,  the  solution  be  transferred  to  a 
flask  (instead  of  a  beaker),  and  the  solution  neutralised  in 
the  cold,  tl.e  following  difficulties  are  overcome  : — 

(<«).  The  liability  to  froth  over. 

(jj).  The  necessity  of  stirring  in  order  to  prevent  the 
vessel  from  cracking.  This  continued  stirring  would  be 
totally  impossible  if  one  had  six  or  eight  experiments  pro- 
ceeding simultaneously. 

The  precipitate  of  basic  acetate  of  iron  will  always  require 
rather  more  washing  than  your  correspondent  advises,  as 
he  will  find  if  he  take  the  trouble  to  re-dissolve  his  pre- 
cipitate, and  repeat  the  whole  operation;  in  fact,  it  is  very 
seldom  that  a  little  manganese  is  not  left,  even  after  very 
copious  washing.  In  all  accurate  determinations,  therefore, 
the  precipitate  should  be  dissolved  up,  and  the  process 
repeated. 

If  a  rather  larger  quantity  of  bromine  and  ammonia 
than  your  correspondent  advises  be  added  to  the  filtrates 
(from  the  first  and  second  precipitation  of  the  iron,  mixed 
in  one  flask),  there  will  be  no  necessity  to  set  aside  for 
eighteen  hours.  In  order  to  throw  all  the  manganese  out 
of  solution,  it  may  be  boiled  at  once,  and  filtered.  The 
whole  operation  takes  but  four  hours,  including  a  re- 
solution of  the  acetate  of  iron,  and  with  proper  appliances 
a  dozen  may  be  done  in  nearly  the  same  time. 


ON  THE  METHODS  OF  ANALYSING  WATER.* 
By  FERD.  TIEMANN. 
(Contluiltd  from   page  t:y>. 


HI. 


t. 


Methods  which  Determine  the  Amount  of  Nitric  Acid 
by  Measur,mtut  of  the  Nitric  Oxide  Evolved. 

This  principle  was  first  applied  by  Walter  Crum. 
His  method,  and  the  modification  devised  by  Frankland 
and  Armstrong,  depend  on  the  decomposition  of  the 
nitrates  in  a  very  concentrated  solution  by  an  excess  of 
concentrated  sulphuric  acid,  and  on  the  conversion  of  the 
nitiic  acid  set  free  into  nitric  oxide  by  agitation  with 
metallic  mercury.  The  gas  is  either  measured  in  the 
generating-tube  or,  according  to  Frankland,  is  transferred 
to  a  gasometrical  apparatus.  Compounds  of  chlorine  must 
not  be  present,  and  must  be  removed  by  a  preliminary 
admixture  of  the  concentrated  water  with  a  solution  of 


silver  solution,  which  correspond  to  the  number  of  drops  thc  sulphate  of  silver.  The  decomposition  of  the  nitrates, 
which  are  used  of  the  particular  potassic  chromate  solu-  I  ""^Abstract  of a  V^  lton  Bcr.dlDtuf.Chm.Ga.x*  btrltn. 
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when  small  in  amount,  is  a  tedious  process;  the  concen- 
tration of  a  large  bulk  of  water  down  to  1  or  3  c.c,  the 
transfer  of  the  latter  to  the  decomposition-tube,  the  pre- 
cipitation of  the  chlorine  by  means  of  sulphate  of  silver, 
and  the  accompanying  filtration  are  unpleasant  operations. 

2.  Schulzc  modified  this  method  by  decomposing  the 
nitrates  in  the  concentrated  water  with  hydrochloric  acid 
and  protochloride  of  iron,  receives  the  nitric  oxide  liberated 
by  th«  application  of  heat  over  moist  mercury,  and  intro- 
duces it  finally  into  a  graduated  tube,  in  which  it  is 
measured.  The  results  are  accurate,  and  the  presence  of 
organic  substances  does  not  interfere. 

The  author  has  modified  this  method  as  follows  : — 100 
to  300  c.c.  of  the  water  are  evaporated  down  to  50  c.c, 
and  these,  together  with  the  alkaline  earthy  carbonates  j 
separated  out  by  boiling,  are  placed  in  a  flask,  a,  containing  j 
about  150  c.c  If  portions  of  the  precipitate  adhere  to  the 
evaporating- basin,  they  are  repeatedly  washed  with 
di«t:lled  water,  but  it  is  not  necessary  to  bring  them 
entirely  into  the  flask,  a.  This  is  provided  with  an  india- 
rubber  stopper  having  two  apertures,  through  which  pass 


two  bent  tubes,  a  be  and  efg .  The  former  is  drawn  out 
at  a  to  a  point  not  too  fine  ;  it  passes  through  the  stopper 
for  the  depth  of  about  2  centimetres.  The  other  tube  end* 
exactly  at  the  under-side  of  the  stopper.  Each  of  them 
is  connected  at  c  and  g,  by  means  of  india-rubber  tubes, 
with  the  glass  tubes  ed  and  g  h,  and  provided  with  pinch- 
cocks  at  these  connexions.  Over  the  lower  end  of  g  h  a 
piece  of  india-rubber  tube  is  drawn,  to  proteel  it  from 
breaking,  u  is  a  glass  trough  filled  with  soda-lye  at  10  per 
cent,  c  is  a  measuring-tube,  narrow,  filled  with  well- 
boiled  soda-lye,  and  graduated  into  }9  c.c. 

The  concentrated  water  is  boiled  for  some  time  in  a, 
both  tubes  being  open.  Towards  the  end  of  the  operation, 
the  lower  end  of  efgh  is  placed  in  the  soda-lye.  ar.d  the 
vapours  of  water  are  allowed  to  escape  through  it.  After 
some  minutes,  the  india-rubber  tube  at  g  is  compressed 
with  the  fingers ;  if  the  air  has  been  completely  expelled 
from  the  apparatus,  the  soda-lye  rushes  up  from  b  as  if 
into  a  vacuum,  and  a  slight  shock  is  felt  in  the  fingers. 
In  this  case,  the  pinchcock  is  put  on  at  g,  and  the  vapours 
are  allowed  to  escape  by  abed  until  only  about  to  c.c.  of 
liquid  remain  in  the  Mask.  Then  the  flame  is  withdrawn, 
a  pinchcock  is  fixed  at  e,  and  the  tube  c  d  is  filled  with 
water.  If  a  bubble  of  air  remain  in  the  india-rubber  tube 
at  it  must  be  removed  by  pressure  with  the  finders. 
The  tube  c  is  now  fixed  over  the  lower  end  of  tfgk, 
which  should  projeft  up  slightly  into  c.  We  wait  then  a 
few  minutes  till,  as  the  flask  cools,  a  vacuum  in  the 
interior  of  the  flask  is  manifested  by  the  collapse  of  the 
india-rubber  tubes  at  c  and  g.  Solution  of  protochloride 
of  iron,  nearly  saturated,  is  poured  into  a  small  beaker 


marked  at  20  c.c,  and  two  other  glasses,  filled  with  con 
centrated  hydrochloric  acid,  are  placed  in  readiness.  The 
tube  c  d  is  then  placed  in  the  iron  solution,  the  pinchcock 
at  e  opened,  and  15  to  20  c.c.  of  the  solution  allowed  to 
flow  in.  The  latter  is  cleared  out  of  the  tube  by  twice 
allowing  small  quantities  of  hydrochloric  acid  to  enter. 
Gentle  heat  is  now  applied  to  the  flask,  a,  by  means  of  a 
Uunsen  burner,  till  the  india-rubber  tubes  begin  to  swell 
at  e  and  g.  The  pinchcock  at  g  is  now  replaced  by  the 
fingers,  and,  as  soon  as  the  pressure  grows  stronger,  the 
nitric  oxide  is  allowed  to  pass  over  into  c.  Towards  the 
end  of  the  operation,  we  increase  the  heat,  and  distil  as 
long  as  the  volume  of  gas  in  the  tube  increases.  All 
hydrochloric  acid  gas  is  eagerly  absorbed  by  the  soda-lye. 
After  complete  expulsion  of  the  nitric  oxide,  the  tube  g  h 
is  removed  from  the  graduated  tube,  c,  and  the  latter  is 
placed  in  a  large  cylinder  filled  with  cold  water  (15*  to 
18*  C).  After  the  lapse  of  twenty  minutes,  the  volume  of 
nitric  acid  can  be  read  off.  It  is  reduced  to  the  tempera- 
ture of  o°  and  the  barometric  pressure  of  760  m.m.,  and 
the  corresponding  quantity  of  nitric  acid  is  found  by  cal- 
culation. The  space  taken  up  by  the  nittic  oxide, 
answering  to  1  milligrm.  nitric  acid  (N2Oj)  at  the  tem- 
perature and  pressure  just  mentioned,  is  0-41  c.c  The 
amounts  of  chloride  of  iron  and  of  hydrochloric  acid  used 
should  not  be  too  large. 

IV.  Methods  dt pending  on  the  Oxidising  Action  of  Nitric 
Acid  upon  a  Solution  of  Indigo. 

t.  Marx  mixes  50  c.c.  of  the  sample  with  100  c.c  pure 
sulphuric  acid,  and  adds  a  dilute  solution  of  indigo  till  the 
liquid  takes  a  green  colour.  The  value  of  the  indigo 
solution  is  ascertained  by  a  previous  experiment  with  a 
solution  of  nitre  of  known  strength. 

2.  Trommsdorf  takes  25  c.c  of  the  water  and  50  of  the 
acid,  finds  approximately  the  amount  of  indigo  solution 
by  a  preliminary  experiment,  and  in  the  final  assay  is  thus 
enabled  to  manipulate  more  rapidly,  and  escape  an  error 
which  arises  irom  prolonged  ailion. 

Goppelsrccdcr  proceeds  in  the  preliminary  trial  like 
Marx,  adds  in  the  final  assay  nearly  the  quantity  of  indigo 
required  before  the  sulphuric  acid,  and  then  a  further 
amount  of  indigo  until  the  green  colour  appears.  An 
equal  quantity  of  acid  by  this  means  decolourises  a  greater 
amount  of  indigo. 

Van  Bern  melon  mixes  the  water  first  with  the  indigo 
solution,  adds  1  {  to  2  volumes  of  sulphuric  acid,  and  finds 
by  repeated  trials  the  exalt  amount  of  extra  indigo  solution 
needful  to  give  the  green  shade. 

1-inkener  mixes  50  c.c.  of  water  with  33  of  acid,  heats 
the  whole  to  122°  to  125s  C,  and  titrates  with  the  indigo 
liquor. 

Fisher  allows  the  water  to  flow  into  a  mixture  of  indigo 
liquor  and  sulphuric  acid. 

In  all  these  processes,  the  presence  and  amount  of 
chlorides  has  a  modifying  effecl.  The  presence  or  absence 
of  organic  matter,  the  temperature,  and  the  duration  of 
the  operation  are  also  influential. 

Of  these  methods,  the  author  prefers  Trommsdorf s; 
he  uses  an  indigo-liquor  of  which  6  to  8  c.c.  =  1  milligrm. 
N2O5,  *nd  takes  for  the  trial  quantities  of  water  containing 
not  more  than  3  to  4  milligrms.  nitric  acid  in  25  c.c.  If 
the  water  is  richer  in  nitrates,  it  is  diluted  with  known 
quantities  of  distilled  water  free  from  nitrates.  The  author, 
summing  up,  pronounces  the  method  o(  Schulze  and  those 
of  Reichard  and  Trommsdorf  the  most  generally  applicable. 
That  of  Schulze,  as  modified  by  the  author,  gives  under 
all  circumstances  the  most  accurate  results. 


Popular  Chemistry. — We  extract  the  following  from 
the  lamily  Herald,  March  21,  1874:— "To  detert  nitric 
acid  in  wines,  it  is  necessary  to  saturate  the  wine  with 
baryta,  and  then  distil  ;  phosphoric  acid  is  added  to  the 
residue  and  rc-distillcd,  when  the  acetic  acid  will  be  found 
in  the  dixlillatc." 
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PROCEEDINGS  OF  SOCIETIES. 

CHEMICAL  SOCIETY. 
Anniversary  Muting,  March  $oth,  1874. 

Dr.  Odlino,  F.R.S.,  President,  in  the  Chair. 

The  President  said  that  the  duty  devolved  upon  him  to 
lay  before  the  Fellows  of  the  Society  an  account  of  the 
changes  which  had  takrn  place  aince  their  last  Anni- 
versary Meeting.  At  that  time  there  were  633  Members, 
70  had  since  been  elected,  and  they  had  lost  19  by  death 
and  retirement ;  so  that  at  present  there  were  739  Fellows, 
being  an  addition  of  51  to  their  numbers.  They  had  also 
lost  one  of  the  Foreign  Members,  of  whom  there  were 
now  31.  (The  President  then  read  short  biographical 
notices  of  the  following  members  who  had  died  during 
the  past  year  : — Baldwin  Francis  Duppa,  Frederic  Crace 
Calvert,  Henry  Hence  Jones,  William  Husskisson,  jun., 
Charles  Davy,  William  John  Hay,  and  Daniel  Stone.) 
The  Foreign  Member  whom  we  had  lost  was  Justui 
Liebig,  the  worker  who,  by  his  discoveries  in  organic 
chemistry,  and  through  the  pupils  he  had  educated  in 
that  department  of  science,  had  mainly  contributed  to 
raise  German  chemistry  to  the  place  it  now  occupies.  It 
was  proposed  that  early  next  session  Dr.  Hofmann  should 
deliver  the  third  Faraday  lecture,  being  a  "  Discussion  of 
the  Early  Work  of  Liebig."  It  was  the  pleasant  duty  of 
the  late  president  to  congratulate  the  Fellows  of  the 
Society  on  the  increase  of  the  number  of  papers— from 
twenty-two  in  1872  to  fifty-eight  in  1873.  During  the 
past  year  the  number  had  been  51,  in  addition  to  the  four' 
lectures.  Dr.  Odling  called  attention  to  the  fact,  which 
did  not  appear  to  be  very  generally  known,  that  the 
Society  made  small  grants  to  assist  experimental  chemists 
in  the  prosecution  of  original  research,  and  that  the  Royal 
Society  has  the  means  of  making  larger  grants  for  the 
same  object. 

many  scholarships  of  the  value  of  from  £200  to  £300  a 
year  each  for  the  encouragement  of  chemical  science, 
besides  a  number  of  Fellowships  of  about  the  same  value 
devoted  to  the  same  object.  He  could  not  allow  the 
occasion  to  pass  without  congratulating  the  Fellows  on 
their  taking  possession  of  their  new  apartments.  The 
meeting-room  was  not  quite  so  satisfactory  as  might  be 
wished,  but  the  Council  hoped  to  remedy  its  defects  as  far 
as  possible.  The  preparation-room,  although  as  yet 
unfurnished,  would  doubtless  be  of  the  greatest  value  at  a 
future  time  in  illustrating  the  papers  read  before  the 
Society,  for  chemistry  was  essentially  a  science  of  phe- 
nomena which  could  be  observed.  The  President  then 
discussed  the  pecuniary  affairs  of  the  Society,  which  are 
very  satisfactory,  notwithstanding  the  heavy  expenses 
necessarily  incurred  in  removing  into  the  new  rooms ; 
at  the  same  time,  it  must  be  remembered  that  these  will 
entail  a  considerably  increased  annual  expenditure.  He 
also  noticed  the  various  improvements,  and  the  proposed 
extension  of  the  library  by  the  completion,  where  possible, 
of  the  various  sets  of  serials,  and  the  purchase  of  standard 
works.  Attention  was  also  called  to  the  "  Complete 
Index  of  the  Journal  of  the  Chemical  Society,"  from  its 
commencement,  which  valuable  work  has  just  been 
finished  by  the  Editor,  Mr.  Henry  Watts. 

The  Treasurer  having  given  his  report  of  the  financial 
state  of  the  Society,  the  President  read  the  bye-law 
relating  to  the  election  of  Officers,  which  was  then  pro- 
ceeded with,  Messrs.  Neison  and  Wills  atting  as  scru- 
tators. 

The  following  is  the  list  of  Officers  and  other  Members 
of  Council  elected  for  the  ensuing  year : — 

President.— \X.  Odling,  M.B.,  F.R.S. 

Vice-Presidents  who  have  filled  the  office  of  President. — 
Sir  B.  C.  Brodie.  F.R.S. ;  Warren  De  la  Rue,  Ph.D., 
F.R.S. ;  E.  Frankland,  D.C.L.,  F.R.S. ;  A.  W.  Hofmann, 


D.C.L..  F.R.S.  ;  Lyon  Playfair,  Ph.D..  C.B  ,  F.R.S. 
A.  W.  Williamson,  Ph.D.,  F.R.S. ;  Col.  P.  Yorke,  F.R.S. 

Vice-Presidents.-).  H.  Gladstone.  Ph.D..  F.R.S. :  A. 
Vernon  Harcourt,  M.A..  F.R.S. ;  G.  D.  Longstaff,  M.D.; 
H.  E.  Roscoe.  Ph.D.,  F.R.S.;  Maxwell  Simpson,  Ph.D.. 
F.R.S. ;  A.  Voelcker,  Ph.D.,  F.R.S. 

Secretaries.-W.  H.  Perkin,  F.R.S.;  W.  J.  Russell, 
Ph  D  F.R.S. 

Foreign  Secretary.— H.  Muller,  Ph.D.,  F.R.S. 

Treasurer. — F.  A.  Abel,  F.R.S. 

Other  Members  of  Council.—].  Attfield,  Ph.D.  ;  H.  E. 
Armstrong,  Ph.D. ;  Dugald  Campbell ;  J.  Dewar,  F.R.S.E. ; 
A.  Dupre\  Ph.D. ;  G.  C.  Foster,  F.R.S. ;  M.  Foster,  M.D., 
F.R.S.  ;  Peter  Spencc  ;  Hermann  Sprengel,  Ph.D.  { 
Thomas  Stevenson,  M.D.  ;  R.  Warington  ;  C.  R.  A. 
Wright,  D.Sc. 

Dr.  Warren  De  la  Rue  then  proposed  a  vote  of  thanks 
to  the  President,  which  was  seconded  by  Mr.  W.  Thorp. 
The  Officers  and  Council  were  proposed  by  Dr.  Stevenson, 
seconded  by  Mr.  A.  Tribe,  Dr.  Russell,  the  junior 
Secretary,  thanking  the  Fellows  in  their  name.  A  vote  of 
thanks  to  the  Auditors  was  then  proposed  by  Professor 
Abel,  and  seconded  by  Mr.  C.  E.  Groves;  and  one  to 
the  Editor  of  the  Journal  and  the  AbstraAors  by  Dr.  Hugo 
Muller,  seconded  by  Dr.  Warren  De  la  Rue,  to  which 
Mr.  Henry  Watt*  responded. 

The  meeting  was  then  adjourned  until  Thursday, 
April  and. 


N0TICES_0_F  BOOKS. 

The  Laboratory  Guide,  a  Manual  of  Practical  Chemistry, 
specially  arranged  for  Agricultural  Students.  By  A.  H. 
Church,  Professor  of  Chemistry  in  the  Agricultural 
College,  Cirencester.  Third  edition,  enlarged  and  re- 
vised. London :  J.  Van  Voorst. 
This  useful  manual  of  analytical  chemistry  as  applied  to 
There  are  also  in  Oxford  and  Cambridge  f  agriculture  is  already  favourably  known.    The  present 

edition  has  been  enlarged  by  the  addition  of  some  fifty 
pages.  Certain  portions  have,  further,  been  re-arranged, 
as  will  be  seen  on  comparing  the  tables  of  contents  in  the 
present  and  in  the  former  edition.  The  general  methods 
laid  down  for  the  analysis  of  bone-ashes,  superphosphates, 
coprolites,  &c.  are  unaltered.  The  "  fusion  method  "  is 
recommended  for  the  determination  of  phosphoric  acid  in 
Sombrero  and  Redonda  guanos,  as  well  as  in  certain  nitro- 
genous guanos,  such  as  those  of  Guanape,  Ballestas,  &c. 
In  speaking  of  "  reduced  "  phosphates,  the  author  dis- 
putes the  theory  that  they  are  equal  in  value  to  those 
which  remain  soluble.  Even  though  all  soluble  phos- 
phates do  ultimately  become  reduced  in  the  *oil,  yet,  by 
being  at  first  presented  in  a  soluble  state,  they  possess  an 
"initial  diffusive  power"  which  reduced  phosphates  lack. 
The  former  consequently  are  distributed  through  the  soil 
more  equally,  and  the  chances  are  greater  that  every  root- 
let of  the  crop  will  be  able  to  find  a  particle  of  phosphate 
of  lime  in  immediate  contact  with  its  pores. 

This  reasoning  is  perfectly  correct,  and  agrees  with 
what  we  have  repeatedly  heard  advanced  by  experienced 
and  judicious  agriculturists  and  manure-makers. 

In  estimating  the  "  soluble  phosphate  "  in  superphos- 
phates, the  student  is  very  properly  cautioned  against 
extracting  with  hot  water.  In  fact,  lixiviation  with  small 
successive  portions  of  cold  water  is  preferable  to  treatment 
at  once  with  a  larger  volume. 

The  uranium  methods,  gravimetric  and  volumetric,  of 
determining  phosphates  are  described  in  detail. 

We  were  somewhat  surprised  at  the  statement  that 
blue  vitriol  is  "  often  fraudulently  employed  by  bakers." 
As  far  as  we  have  been  able  to  ascertain  this  fraud  is 
decidedly  rare  in  England. 

To  students  of  agricultural  chemistry,  and  to  all  in- 
terested in  the  knowledge  of  soils  and  manures,  this 
•*  Laboratory  Guide"  may  be  safely  recommended. 
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Chintie  Inorganique  Eltmentaire.  Par  Edouard  Grimavx, 
Prolessor  Agri-go  a  la  Faculte  de  Medicine  dc  Fans. 
Fans :  Germer  Baillicre. 
'I  n  s  work  consisti  of  a  series  of  lectures  delivered  at  the 
ir^cjlty  of  Medicine.  Its  speciality  lies  in  the  fact  that, 
after  a  brief  explanation  of  what  is  meant  by  simple  and 
compound  bodies,  and  what  is  the  nature  of  chemical 
action,  the  author  proceeds  at  once  to  the  consideration 
of  the  individual  elements  and  of  their  compounds,  ex- 
plaining all  theoretical  points  as  they  successively  arise. 
M.  Gri  .<  ax  is  one  of  those  chemists  who  consider  tin  not 
to  be  a  <  ictal.  If  we  reflect  that  it  was  one  of  the  six 
bodies  a  survey  of  whose  properties  gave  rise  to  the  idea 
of  a  metal,  its  exclusion  from  that  class  seems  to  us  no 
less  paradoxical  than  would  be  the  banishment  of  sodium 
chloride  from  the  class  of  salts,  olive  oil  from  that  of  oils, 
or  spirit  of  wine  from  the  alcohols.  It  is  perfectly  true 
that  the  higher  oxide  of  tin  is  capable  of  playing  the  part 
of  an  acid.  But  so  are  the  oxides  of  not  a  tew  other 
bodies  whose  place  among  the  metals  is  hitherto  undis- 
puted. 

Peroxide  of  tin,  further,  is  capable  of  acting  as  a 
mordant  along  with  colouring  matters  of  a  feebly  acid 
character,  as  well  as  of  combining  with  powerful  acids. 


and  admirers  of  the  editor  have  combined  to  produce  a 
"jubilee  volume,"distinguished  alike  by  the  character  of 
its  contents  and  by  the  elegance  of  its  appearance. 
When  wc  call  to  mind  the  eminent  merit  of  Dr.  Poggen- 
dorff  and  the  European  reputation  of  the  Annalen  — 
associateJ  as  they  have  been  for  half  a  century  with  the 
foremost  names  in  physical  and  chemical  research, — 
we  can  do  no  other  than  express  our  cordial  approbation 
of  the  undertaking  and  our  best  wishes  for  its  success. 
England  ought  not  to  fall  behind  any  country  in  the 
number  of  subscribers  to  this  commemorative  volume. 
We  are  deeply  indebted  to  Dr.  Poggcndorff,  and  it  is  but 
just  that  we  should  do  him  honour. 

Expansion  by  Heat.— In  prosecuting  experiments  to 
ascertain  the  expansion  of  various  substances  by  heat,  the 
following  experiment  was  tried:— The  bulb  of  a  thermo- 
meter was  suddenly  plunged  into  melted  lead.  The 
mercury  instantly  darted  down  far  below  zero.  The 
action  was  so  quick  that  the  point  could  not  be  ascer- 
tained. This  was  caused  by  the  sudden  expansion  of  the 
bulb  by  heat  before  it  reached  the  mercury  by  conduction  ; 
this  then  began  to  rise  very  rapidly,  and  before  it  had 
arrived  at  the  top  of  the  tube  the  bulb  was  withdrawn. 
The  experiment  requires  adroitness,  for,  as  we  all  know, 


Its  claims  to  the  nature  of  an  acid  are,  therefore,  no  I  the  instant  that  the  mercury  touches  the  top,  the  bulb  will 


stronger  than  those  of  alumina,  and  far  inferior  to  those  of 
the  chromic  and  manganic  acids. 

Is  it  not  time  for  the  old  binary  classification  of  metals 
and  non-metals — or  metalloids,  as  the  French  most  un- 
happily call  the  latter— to  be  thrown  aside  ? 

The  descriptions  are  clear  and  full,  and  the  illustra- 
tions are  numerous,  but  not  a  few  of  the  elements  are 
ther  omitted.  This  strikes  us  as  a  mistake.  The 
is  written  from  a  medical  point  of  view,  and  is 
mainly  addressed  to  medical  students.  Now,  a  body  too 
rare  to  be  of  technological  importance  may  still,  as  a 
poison  or  a  remedy,  merit  the  attention  of  the  physician. 
Chemically  speaking,  the  omission  of  any  known  element 
is  unjustifiable. 

The  work  concludes  with  a  brief  outline  of  qualitative 
mineral  analysis.  The  value  of  the  index  is  impaired  by  a 
considerable  number  of  typographical  errors. 


burst.  This  must  be  greased  before  immersion  in  the 
fused  lead,  otherwise  a  him  of  the  metal  will  adhere  and 
retain  sufficient  heat  to  carry  the  mercury  to  the  top  with 
a  consequent  fracture.  A  thermometer  treated  in  this 
rough  manner  afterwards  showed  an  index  error  of  six 
degrees,  the  mercury  having  risen  to  that  extent ;  but 
after  a  few  days  the  equilibrium  was  partly  restored,  and 
the  error  remained  permanently  at  three  degrees. — 
Engineering  and  Mining  Journal. 


CORRESPONDENCE. 

ON  AN  ALLEGED  REDUCTION  OF  CARBONIC 
ACID  TO  CARBONIC  OXIDE. 

To  the  Editor  of  the     emical  Newt. 

Sir, — Some  time  ago  a  notice  from  E.  N.  Horsford  went 
through  various  chemical  journals,  stating  that  carbonic 
acid  would  be  reduced  to  carbonic  oxide  by  exposing  it, 
with  protophosphate  of  iron,  to  the  sunlight,  and  that  this 
process  would  be  very  important  in  the  process  of  vege- 
table life.  Although  I  had  considerable  doubt  about  the 
truth  of  this  statement,  I  repeated  the  experiment  exactly 
as  stated  by  Horsford.  After  three  weeks'  exposure  to 
the  sun  the  gas  was  tested,  and  found  to  be  plain  carbonic 
acid ;  not  the  slightest  trace  of  carbonic  oxide  could  be 
detected.  As  a  general  thing  I  found  no  iron  salt  capable 
of  having  any  reducing  influence  upon  carbonic  acid. — 
1  am,  &c, 

E.  Shepherd. 

tUliraore,  March  totb.  1S74. 


MISCELLANEOUS. 

■ 

The  Jubilee  Volume  of"  PoggendorfTs  Annalen  der 
Physik  und  Chemie." — We  have  great  pleasure  in  calling 
the  attention  of  our  readers  to  the  special  volume  of  the 
Annalen,  about  to  be  issued.  For  fifty  years  this  valuable 
journal  has  been  edited  by  J.  C.  Poggendorff.  In  com- 
memoration of  so  unprecedented  an  occurrence,  the  friends 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 

Nors.  All  degrees  of  temperature  are  Centigrade,  unless  otherwise 
exprcaeca. 

Comptes  Rendus  Hebdomadaires  des  Stances  dt  VAcadtmie 
des  Sciences,  February  9, 1874. 

Experimental  Study  in  Interior  Ballistics.— Gen. 
Morin. — The  author  indicates  a  graphic  method  of  deter- 
mining the  motor  forces  exerted  at  different  points  in  the 
course  of  a  projectile  through  the  bore  of  a  gun  for 
powder  and  for  gun-cotton.  He  also  gives  a  representa- 
tion of  the  law  of  variation  of  the  motor  forces, or  interior 
pressures,  in  Junction  of  the  lengths  of  the  bore  traversed, 
and  examines  the  curves  obtained  from  different  explosive 
substances. 

New  Clinical  and  Experimental  Researches  on  the 
Movements  and  Rest  of  the  Heart,  and  the  Me- 
chanism of  the  Course  of  Blood  through  its  Cavities 
in  the  Normal  State. —  M.  Bouilladn. — The  author 
points  out  the  resemblance  between  the  act' on  of  the 
heart  and  that  of  a  suction-  and  forcing-pump,  as  regards 
both  structure  and  function.  The  hearts  of  various 
animals  were  laid  bare,  and  observed  with  eye  and  hand. 
One  curious  result  obtained  was  that  (contrary  to  what  is 
taught)  the  revolutions  of  the  heart  do  not  commence  with 
the  same  movements  in  animals  having  only  one  ventricle 
and  those  having  two.  In  the  Utter  (of  which  man  is  an 
example)  they  begin  with  ventricular  systole  and  auricular 
diastole.  In  univentricular  animals  (such  as  frogs  and 
tortoises)  they  begin  with  ventricular  diastole  and  auricu- 
lar systole.  M.  Bouilland  also  points  out  that,  like  the 
arteries,  the  heart  is  a  four-timed  instrument,  having  two 
movements  and  two  times  of  rest.  If  we  give  the  name 
ot  pulse  to  its  beats,  aa  we  do  to  those  of  the  arteries,  the 
pulse  of  the  heart  in  the  normal  state  is  dicrotous,  like  that 
of  the  arteries,  and  not  monocroious  as  has  hitherto  been 
taught. 
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Chemical  Notices  from  Foreign  Sources. 


I  ChsmiCal  Nstos, 

I    April  2, 1874. 


Observations  at  the  Observatory  of  Tolouse. — M. 
Tisserand. — A  table  of  the  eclipses  of  Jupiter's  satellites 
during  1874. 

Observations  of  Aurora  Borealis  on  February  4, 
1874,  at  Toulouse.— M.  Tisserand. 

Memoir  on  the  Problem  of  Three  Bodies.— M. 
Mathieu. 

Resistance  of  Glas9  Tubes  to  Rupture.— M. 
Caillctet. — The  author  has  been  led  to  study  the  subject 
id  his  researches  on  the  compressibility  of  gases.  His 
conclusions  are — (1)  That  a  glass  vessel  is  broken  much 
more  easily  by  an  interior  pressure  than  by  an  exterior. 
Thus,  a  vessel  of  glass  0-55  111. m.  thick,  and  17  m.m.  dia- 
meter, was  crushed  under  a  pressure  of  77  atmospheres; 
whereas  an  interior  pressure  of  3$  atmospheres  was  suffi- 
cient to  burst  it.  (The  pressures  were  produced  through 
liquids.)  (1)  That  the  quantities  by  which  the  volume  of 
the  vessel  varies  are  proportional  to  the  pressure,  at  least 
within  wide  limits,  especially  where  this  pressure  is 
exerted  on  the  exterior.  Thus,  in  one  case,  the  rise  of 
liquid  in  a  capillary  tube  forming  part  of  a  vessel  of  glass 
(1*05  m.m.  thick.  9-05  m.m.  internal  diameter)  subjected 
to  exterior  pressure  was  6  m.m.  per  20  atmospheres,  and 
the  experiment  was  continued  up  to  460  atmospheres,  the 
rise  throughout  being  proportional  to  the  pressure.  M. 
Caillctet  has  succeeded  in  constructing  a  very  sensitive 
manometer  based  on  these  properties  of  glass. 

Employment  of  a  Birefringent  Prism  for  Deter- 
mination of  the  Axes  of  Ellipses. — M.  Jancttaz. 

New  Supernumerary  Bands  Produced  in  Solutions 
of  Chlorophyll  under  the  Influence  of  Sulphuretted 
Agents. — M.  Chautard.— If  chlorophyll  be  dissolved  in 
sulphide  of  carbon,  or  an  alcohol  solution  be  made  of 
chlorophyll  from  certain  Cruciferse  (cabbage,  e.g.)  with  a 
little  ammonia  added,  and  the  solution  be  kept  a  few 
months  in  the  dark,  there  appears,  in  the  part  of  the 
spectrum  more  refrangible  than  the  red,  a  very  fine  pale 
band  in  addition  to  the  specific  band  of  the  red,  which  re- 
mains in  its  place  intact.  1  his  peculiarity  may  sometimes 
be  of  importance  in  the  search  for  chlorophyll  in  excre- 
mentitious  matters  which  often  contain  sulphuretted  ele- 
ments, naturally  giving  rise  to  the  appearances  indicated 

Principles  of  the  Flight  of  Birds 


instructive  paper,  hardly  suitable  for  abstraction 
Volcanic  Phenomena  of  Nisyros.— M.  Gorctix. 
Safety  Electric  Cable  against  Fires. — MM.  Joly  and 
Barbicr. — Two  wires,  insulated  front  each  other  by  gutta- 
percha, are  corded  together  into  a  cable,  and  are  connected 
at  one  end  with  a  battery  and  electric  bell.  When  fire 
breaks  out  in  any  part  of  the  building  through  which  the 
cable  passes  the  gutta-percha  is  freed  and  the  wires  come 
into  contact,  thus  closing  the  circuit  and  ringing  the  bell. 
The  condition  of  the  apparatus  is  tested  by  means  of  a 
peg  commutator  at  the  other  end  of  the  cable. 

Measurement  of  Heat.— M.  West.  (Extract.) — The 
author  investigates  the  relations  between  calorimetry  and 
thermometry.  He  made  use  of  the  best  data  of  science 
to  calculate  the  exterior  mechanical  effect  of  a  caloric 
applied  to  raise,  from  zero  to  1''  C,  first  nitrogen,  then 
hydrogen,  and  he  got  for  these  two  kilogrammctric 
quantities  closely  agreeing.  This  being  the  case,  not- 
withstanding the  inequality  of  distance  of  these  gases 
from  their  point  of  liquefaction  and  general  difference  c<f 
physical  properties,  it  follows  that  whenever  a  caloric  is 
applied  to  one  of  the  gases  considered  perfect,  and  at  un- 
equal distances  from  the  liquefying  point,  it  produces  the 
dilatation  at  zero,  and,  conversely,  when  a  scale  of  tem- 
perature is  graduated  by  the  aid  of  volumes  which  are  in 
constant  relation  to  one  another,  this  scale  will  indicate, 
fur  each  division,  the  same  number  of  calories.  The 
author  has  calculated  a  manual  of  correspondence  for 
passing  from  the  ordinary  scale  of  temperatures  to  a  pro 


M.  Crocc  Spinelli  announced  his  intention  of  making  a 
balloon  ascent,  in  which  he  would  take  with  him  a  supply 
of  oxygen  for  breathing  in  the  rare  upper  regions. 

The  Winter  of  1874.— M.  de  Tastes.— The  author 
holds  the  theory  that  there  is  a  large  air-current,  an  aerial 
river,  accompanying  the  Gulf  Stream,  passing  over 
Northern  Europe,  then  going  south  over  the  east  of 
Europe  {becoming  more  and  more  dry  during  its  progress) 
and  entering  tropical  Africa,  and  probably  uniting  with 
the  north-east  trade-winds  on  the  east  coast,  v. :. tie  the 
equatorial  current  is  a  returning  branch.  Vorti  .il  move- 
ments arise  from  friction  of  the  current  with  the  com- 
paratively calm  mass  of  air  forming  (in  our  hemisphere) 
the  left  bank  of  the  river,  where  these  movements  arc 
opposite  to  that  of  the  hands  of  a  watch.  The  river  has 
its  floods  and  its  abatements ;  during  the  former  the 
whirlwinds  are  more  frequent  and  intense.  The  aerial 
circuit  circumscribes  a  mass  of  air  having  higher  atmo- 
spheric pressure  than  the  body  of  the  current,  and  which 
is  to  the  current  what  the  Sargasso  sea  is  to  the  Gulf 
Stream.  In  this  sone  of  calms  the  air  has  only  irregular 
movements  from  causes  purely  local,  or  eddies  in  its  cir- 
cumference. Its  extent  varies  with  the  amplitude  and 
.  force  of  impulsion  of  the  surrounding  river,  sometimes 
being  compressed  within  the  limits  of  Central  Europe, 
when  the  isobaric  maps  show  a  series  of  irregular  con- 
centric circles,  the  gradient  decreasing  from  the  centre  to 
the  circumference,  about  a  true  centre  of  compression. 
The  character  of  our  winters  is,  in  great  measure,  deter- 
mined by  the  situation  and  extent  of  this  /one  of  calms. 
If  it  rests  on  the  Mediterranean  and  the  north  of  Africa 
(the  most  ordinary  case)  the  bed  of  the  equatorial  current 
extends  over  the  British  Isles  and  the  north-west  of  France, 
and  we  have  mild  and  rainy  winters.  If  the  zone  of  calms 
is  carried  further  to  the  south  the  current  bends  eastwards 
towards  Spain  and  the  Mediterranean.  France  is  then 
on  the  left  bank,  and  the  cold  air  of  northern  latitudes 
comes  to  it.  It  is  then  we  have  the  intense  winters, 
which,  fortunately,  occur  only  twice  or  thrice  in  a  century. 
Lastly,  the  equatorial  may  have  such  a  force  of  impulsion 
that  it  approaches  Europe  by  the  north  of  Norway  and 
Lapland,  letting  the  rone  of  calms  cover  Central  Europe. 
•  I  Cold  weather  may  then  occur  in  our  latitudes,  but  it  is 
M.  Benin.— An  1  due  to  excess  of  nocturnal  cooling  over  the  weak  insolation 


[  of  our  short  days.    We  are  then  on  the  right  bank  of  the 
•  current,  separated  from  polar  colds  by  its  whole  breadth. 
'  The  winter  is  moderately  cold,  the  rains  are  rare,  fogs 
abundant,  winds  weak,  and  our  watercourses  fall.  This 
is  precisely  the  character  of  the  present  winter. 

Chemical  Characters  of  the  Uredo  of  Maize,  and  on 
Certain  Questions  of  Vegetable  Analysis.— M.  Hansen. 
—Under  the  influence  of  this  parasite  the  grain  is  trars- 
forrr.ed  into  an  oval  bladder  filled  with  a  brown  or  reddish 
powder.  The  colouring  matter  is  not  extracted  by 
absolute  alcohol,  ether,  benzol,  petroleinc,  chloroform, 
acetic  acid,  caustic  potash,  &c.  It  is  perfectly  inodorous 
even  at  100°  C,  but  if  boiled  in  water  it  gives  off  a 
disagreeable  and  bituminous  odour.  If  the  vapours 
are  condensed  they  form  an  offensive  liquid,  which  if 
allowed  to  stand  for  twenty-four  hours,  deposits  drops  of 
a  camphor-like  matter  of  a  crystalline  structure.  When 
treated  with  nitric  acid  the  uredo  gives  off  an  odour  of 
bitter  almonds,  whilst  oxalic  and  suberic  acids  and  a  con- 
siderable quantity  of  grease  are  formed.  Precipitated 
sulphuret  of  lead  absorbs  and  retains  many  substances, 
such  as  resins,  colouring  matters,  &c.  In  decolourising 
power  it  scarcely  yields  to  animal  charcoal,  and.  in  certain 
cases,  is  even  preferable.  It  deserves  attention  whenever 
the  acetate  of  lead  is  used  to  isolate  acids  and  other  vege- 
table matters.  After  having  decomposed  the  precipitate 
with  sulphuretted  hydrogen,  the  sulphuret  of  lead  should 
not  be  thrown  away  until  it  has  been  exhausted  with 
boiling  alcohol.    In  the  extraction  of  chlorophyll  benzol 


posed  scale,  this  manual  being  extracted  from  a  compara-    may  be  used  instead  of  ether,  the  leaves  being  previously 


tive  table  of  two  series  of  volumes  of  hydrogen  gas. 


soaked  in  alcohol. 
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Btricklt  dtr  DtuUckm  Chtmhchtn  Gtullschaft  su  Berlin, 
No.  2u,  January  26,  1874. 
Deacon's  Chlorine  Process. — K.  Hasenclever. — The 
author  remarks  that  Weldon's  process  can  be  carried 
on  without  particular  difficulty,  and  without  any  especial 
superintendence — points  of  great  importance  on  account 
of  the  large  scale  of  the  English  alkali  works.  On  the 
Other  hand,  the  apparatus  for  Deacon's  process  requires 
care  in  its  construction,  preservation,  and  working.  The 
chloride  of  lime  produced  by  this  process  was  formerly  too 
weak,  and  the  consumption  of  coal  was  high.  Now  the 
chloride  of  lime  contains  35  per  cent  of  available  chlorine, 
and  the  fuel  consumed  amounts  to  half  the  weight  of  the 
finished  product.  The  chlorine  obtained  by  Deacon's 
process  is  so  diluted  with  nitrogen  and  air  that  for  perfect 
absorption  the  surfaces  covered  with  lime  is  six  times 
larger  than  in  the  ordinary  chloride  of  lime  works.  The 
introduction  of  the  process  is  rendered  costly  by  these 
extensive  chambers.  On  the  other  hand,  the  amount  of 
labour  is  trifling,  the  consumption  of  fuel  moderate,  and 
manganese  is  entirely  dispensed  with.  Deacon's  process 
is  well  calculated  to  remove  the  hydrochloric  acid  nuisance 
from  the  air  and  the  rivers. 

Aromatic  Phosphorus  Compounds  (Third  com- 
munication.)—A.  Michaclis. — This  paper  is  not  adapted 
for  abstraction. 

On  Carbo-Diphenylimid.—  W.  Weith.— This  sub- 
stance, CijHioN'2.  cotisists  of— 

Carbon  £0-41 

Hydrogen    515 

Nitio^cn   

1 00-00 

It  is  sparingly  soluble  in  benzol,  an  I  melts  between  16S3 
and  1700.  The  author  has  examined  its  behaviour  with  hy- 
drochljric  acid,  water,  aniline,  and  sulphuretted  hydrogen. 

Constitution  of  Anthracen.— Arno  Behr  and  VV.  A. 
van  Dorp. — A  hypothetical  paper. 

Diallyl  Derivatives. — Louis  Henry. — The  author  in- 
vestigates proparj*yl  nttobromide,  and  the  telrabronude 
of  bibromaud  diallyl,  (CoHaBr2)llr4. 

Constitution  of  Parabanic  Acid,  and  the  Synthesis 
of  its  Homologues.— N.  Menschutkm. — A  preliminary 
notice. 

Sulphur  Compounds  of  Selenium.  —  H.  von  Gerichten. 
—An  examination  of  the  compounds  SSc2,  ScS2,  AS2SeS2, 
and  AS2SSe2.  Analogous  antimonial  compounds  are 
still  under  examination. 

Neutralisation-Heat  of  the  Oxides  of  Lanthanum, 
Cerium,  Didymium,  Yttrium,  and  Erbium.— Julius 
Thomscn.— The  author  finds  that  the  hydrates  of  these 
oxides  approach  the  most  powerful  bases  as  regards  their 
h_-.it  of  neutralisation. 

On  Methyl-hydantoinic  Acid. — E.  Daumann  and  F. 
Hoppe-Seyler. — The  authors,  taking  up  the  incomplete 
researches  of  the  late  A.  Schultzen,  caused  an  aqueous 
solution  of  sarkosin  to  act  upon  cyar.ate  of  potash  and  an 
equivalent  of  sulphate  of  ammonia,  and  obtained  methyl- 
hydantoinic  acid- 
Carbon   3636 

Hydrogen    606 

This  acid  is  not  very  readily  soluble  in  cold  water  or 
alcohol,  but  readily  soluble  in  both  with  the  aid  of  heat, 
as  also  in  ether,  whether  aqueous  or  alcoholic.  It  has  a 
strong  acid  reaction  and  a  pleasant  sour  flavour.  Along 
with  this  acid  were  found  undecomposed  sarkosin,  urea, 
and  methyl-hydantoin.  Hydantoinic  acid  may  also  be 
obtained  by  boiling  a  solution  of  glycocoll  and  urea  with 
excess  of  baryta  water  till  no  more  escape  of  ammonia  is 
perceived.    Sarkosin,  also,  if  boiled  with  urea  and  baryta. 

On  Nitropbenol  and  Dinitro-Benzol.— II.  Salkowski. 
—A  note  on  the  "  relative  position  of  the  groups  to  be 
substituted  "  in  the  benzol  derivatives. 


Glucino-chloride  of  Palladium. — A.  Welkow.- 
salt  is  composed  of— 


-1  his 


CI  . 
H20 


1-99 
2244 
4509 
3048 


lOO'OO 

and  its  formula  is  G.PdCI(;4-8H20.  At  130"  it  loses  all 
its  crystalline  water,  and  when  heated  further  proves 
tolerably  permanent.  The  corresponding  platinum  salt 
loses  only  the  half  of  its  crystalline  water.  The  remain- 
der only  escapes  above  1500,  the  compound  being  simul- 
taneously decomposed. 

Action  of  Iodide  of  Methyl  upon  Diamido-Benzoic 
Acid. — Peter  Griess. — The  author  has  examined  free 
hexa-methylated  diamido-benzoic  acid,  C^f^CHjjGN'iOa ; 
hydriodate  of  hexa-methylatcd  diamido-benzoic  acid, 
C7H2(CHj)6N202,2lH  +  H20  ;  hydrochlorate,— 

C7H2(CH3)6N3Or2HCl  f  4H;0; 
carbonate,   C7H2(CHi)t;N20..,CH20,  +  3lI.iO ;    and  the 
platinum  double  salt, — 

C7H  .(CH3)6N202,2HCI,PiCI4.  +  H20. 

Synthesis  of  Phcnanthren  from  Toluol.— C.  Graebe. 
—The  author,  on  repeating  Berthelot's  experiment,  by 
the  passage  of  toluol  through  a  red-hot  tube,  obtained 
phenanthren  in  addition  to  the  anthracen  and  other  pro- 
ducts mentioned  by  the  French  chemist. 

Action  of  Heat  upon  Methyl  Diphenylamin. — C. 

Graebe. —  One  portion  of  the  methyl  diphenylamin  is  con- 
verted into  diphenylamin  and  carbazol.  Another  portion 
yields  benzol,  aniline,  and  cyanphenyl. 

Diphenylen-Sulphide  and  Diphcnylcn-Disulphide. 

— C.  Graebe. — The  author  considers  this  compound  identi- 
cal with  the  para-phenylen-sulphide  of  Stenhouse,  and 
ascribes  to  it  the  formula  C,2HbS.  Diphenylen-dlsulphide. 
CuHsS.1,  he  considers  to  be  the  phenylen-sulphide  of 
Stenhouse. 

Derivatives  of  Diphenyl.—  G.  Schultze. — The  author 
has  obtained  and  examined  nitio-diphenyl,  CtiHgN02; 
amido-diphenyl,  Ci2H9NH2;  bromnitro  diphenyl,— 

Ct2HBBrN02; 
and  iso-amido-nitro-diphcnyl,  C)2H$N02NH2. 

Derivatives  of  Paranitro-toluol-sulphuric  Acid.— 
Fr.  Janscn.— The  author  has  formed  and  examined  a 
number  of  derivatives  of  this  acid. 

Constitution  of  the  Benzol  Bodies. — Th.  Petersen. 
— A  continuation  of  the  author's  hypothetical  studies  on 
this  subject. 

On  Eucalyptol. — A.  Faust  and  J.  Homeyer.— The 
authors  find  the  eucalyptol  of  Clotz  to  be  a  mixture  of  a 
terpen  and  cyinol. 

Decomposition  of  Dichlorallylen  into  Acrylic  Acid. 
— A.  Pinner. — The  contents  of  this  brief  paper  are  s.ufn- 
ciently  plain  from  the  title. 

Chlorhydrins,  or  Basic  Chlorides  of  the  Polyatomic 
Radicals. — Louis  Henry. — A  critique  on  a  paper  on  the 
same  subject  {Hcrichlc,  bd.  vi.,  p.  1023)  with  reference  to 
earlier  demonstrations  of  the  alcoholic  nature  of  the  chlor- 
hydrins. 

Specific  Gravity  and  Volume  of  Iodic  Acid,  and 
the  Solutions  of  Periodic  Acid.— Julius  Thomscn.  — A 
physical  paper.  The  author  finds  that  a  contraction  takes 
place  when  solutions  of  iodic  acid  are  mixed  with  water. 
With  periodic  acid  this  is  not  the  case. 

Preparation  of  Peroxide  of  Hydrogen. — Julius 
Thomsen. — Peroxide  of  barium  in  fine  powder  is  added  to 
dilute  hydrochloric  acid  almost  to  saturation.  To  the 
solution,  cooled  and  filtered,  baiyta  water  is  added  till 
the  silica  and  the  extraneous  oxides  have  been  thrown 
down,  and  a  faint  precipitate  of  hydrated  peroxide  of 
barium  is  formed.  The  liquid  is  then  filtered,  and  baryta 
water  added  in  quantity,  when  crystalline  hydrated  per. 
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On  Glucino-Platino-Chloride. — Julius  Thotnsen. — 
The  author  points  out  that  he  anticipated  Welkow  in 
describing  this  salt. 

Influence  of  Temperature  on  the  Development  of 
Heat  during  Chemical  Reactions.— Alex.  Naumann.— 
A  question  of  priority. 

Dissimilar  Behaviour  of  Isomeric  Nitramtnes 
under  the  Action  of  Alkalies.— P.  Wagner.— This  paper 
is  not  adapted  for  abstraction. 

On  Ccerulignon. — A.  W.  Hofmann. — The  analysis  of 
a  crystalline  specimen  showed  C,%:1;,.U^  Further  in- 
vestigations are  announced. 
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oxide  of  barium  is  thrown  down.  The  precipitate  is  decomposition,  which  is  chlorine,  is  passed  into  a  chamber  containing 
filtered,  and  washed  till  the  washings  «e  free  from  hydro-  theTli^^ 

chloric  acid,  and  IS  preserved  in  the  moist  State  in  Closed  |  in|t,  pjpel  for  hydrochloric  acid  and  air,  and  an  outlet  pipe  (or  chlorine. 

The  entering  air,  when  at  p.csiure,  may  draw  in  the  hydrochloric  acid 
by  lateral  induction.  Third.  A  seiies  of  chambers  containing  lime  arc 
connected  by  passages,  and  each  chamber  is  provided  with  an  agitator 
to  throw  up  the  lime  ana  bring  11  int..  intimate  contact  with  thcchlunne 
and  ...tv 

Improvements  in  Ike  manu/iiilurt  of  metallic  alloy  1.  Alexander 
Partus,  (Jravclly  Hill,  near  Birmingham.  May  13,  1S73.— No.  1736. 
This  Provisional  Specification  describes  producing  an  alloy  by  mismg 
a  manganese  ore  with  a  copper  ura  (or  with  an  oxide  of  nickel)  and 
carbon,  i  hese  materials  are  exposed  id  a  powdered  state  toa  moderate 
heat  in  a  closed  retort.  When  the  charge  has  been  allowed  to  cool, 
the  metallic  globules  which  arc  found  diffused  through  the  mass  are 
separated  and  melted. 

Improvements  in  the  tnanufeuti.ee  of  magntiia.  Robert  Stirling 
Ncwall,  Washington  Chemical  Works,  Newcastle-cm- "1  . 1  -     May  13, 


vessels.  To  prepare  peroxide  of  hydrogen  this  moist 
hydrate  is  added  to  dilute  sulphuric  acid  with  constant 
stirring.  This  is  continued  till  only  a  trace  of  free  acid 
remains.  The  sulphate  is  then  allowed  to  subside,  and 
the  liquid  is  filtered.  The  filtrate  is  freed  from  traces  of 
sulphuric  acid  by  the  cautious  addition  of  dilute  baryta 


1S73.— No.  1741. 


My  improvement  consists  in 
>  the  1 


COMPLETE 
John 
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ABRIDGMENTS  OF  PROVISIONAL  AND 
SPECIFICATIONS. 

Ait  improved  process  for  smelting  line,  andappatalus  therefor. 
Imray,  20,  Southampton  Buildiugs,  Chancery  l.anc,  Middlesex.  (A 
communication  from  Oscar  Loiscau, engineer,  Ougree,  Liege, Belgium!. 
May  j,  -  No.  1623.  ihis  invention  relates  to  a  process  and 
apparatus  lor  smelting  xinc  oxide  ore.  The  ore,  mixed  with 
carbonaceous  powder,  is  placed  in  a  heated  oven  situated  over 
a  furnace  charged  with  coke  or  other  caibonaccous  matter.  This. 
furnace  is  supplied  with  air  preferably  heated  in  such  limited 
quantity  as  to  generate  carbonic  oxide,  which  is  led  hot  through 
trie  oven  above.  The  ore  is  thus  reduced,  and  rinc  vapour 
is  carried  by  the  gases  through  exposed  passages,  wherein  it  is  con- 
densed, and  from  the  bottoms  of  which  liquid  zinc  Bows.  The  con- 
densation of  the  xinc  is  aided  by  keeping  the  gases  underpressure, 
which  is  effected  by  forcing  air  into  the  generating-furnacc,  and  making 
the  gases,  at  their  final  escape,  pass  a  loaded  valve.  In  escaping,  the 
gases  bubble  through  water,  mheieby  any  portions  of  zinc  vapour  aie 
condensed,  and  they  may  then  be  led  to  a  boiler  or  other  furnace,  where 
such  [combustible'  i  ingredients  as  they  may  contain  can  be  utilised  as 
fuel.  Steam  may  be  introduced  imo  the  oven  along  with  the  reducing 
gas. 

Improved  process  for  bUaehing  jute  and  other  textile  fibres,  and  for 
preparing  the  same  for  the  recrptiun  of  colours,  and  /or  the  mauufaiture 
of  paper.  John  Frederick  William  Hodges, chemical  assistant,  Belfast, 
Ireland.  May  8,  1873.— No.  1672.  'I  he  yarn  or  cloth  is  hist  steeped 
into  a  weak  solution  of  an  alkaline  carbonate  for  two  hours,  and  after- 
wards boiled  for  two  hours  ,  it  is  then  steeped  far  une  hour  in  a  weak 
solution  of  hydrochloric  acid, and  then  washed.  It  is  aftctwards  placed 
in  a  solution  of  an  alkaline  carbonate,  then  in  a  solution  uf  oxychlonde 
of  magnesium,  and  finally  steeped  in  weak  hydrochloric  acid,  and  then 
well  washed  and  dried. 

Improvements  in  treating  sewage  in  order  to  produce  manure  there- 
from.  Eugene  Moriarty,  house  steward,  PortoL-ello  Kuad,  Sotting 
Hill,  Middlesex.  (Partly  a  communication  from  Jacques  J  ulcs  Renous 
Cire,  Brussels.  Belgium).  May  y,  ih73-— No.  16S6.  Sewage  is  treated 
with  plaster  or  sulptiate  of  lime,  tar,  wood  charcoal,  acid  phosphate  ol 
magnesia,  and  pbotphate  or  sulphate  of  iron,  ammonia,  sulphur,  salt- 
petre (nitrate  of  potash),  phosphoric  acid,  and  nitrate  oi  soda. 

Improvements  in  the  purifying  of  crude  anthractn  of  commerce. 
Charles  Caspers,  Newcastle-on-lync,  Northumberland.  May  q,  1873. 
— No.  16S9.  This  Specification  describes  taking  crude  anthracen  from 
which  all  oily  matters  have  been  separated  as  far  as  possible  by  me- 
chanical means,  and  washing  it  with  light  oil  for  one  or  more  times, 
and  finally  washing  with  methylated  spirit.  The  anthracen  thus  puri- 
fied is  alterwards  kept  heated  at  about  ioo'C.to  dry  it  thoroughly*  Or 
after  washing  it  with  light  oil  the  partially-purified  anthracen  may  be 
dissolved  by  the  aid  of  heat  in  a  fresh  quantity  of  light  oil,  and  when 
allowed  to  cool  is  precipitated  in  a  purer  slate  ;  the  sediment  may  be 
■gain  washed  with  light  oil  and  spirit,  or  anthracen  purified  as  above 
described  may  be  healed  until  it  fuses,  and  be  then  allowed  to  cool 
slowly.  When  it  is  desired  to  still  further  purify  the  anthracen,  it  is 
sublimed  in  a  closed  retort. 

Improvements  in  the  manufacture  of  bleaehing-povdtr  and  in 
apparatus  employed  therein.  Charles  Wigg,  alkali  manufacturer, 
Liverpool.  May  12,  iS;j.— No.  1723.  First.  Hydrochloric  acid  from 
Messieurs Hargreavcs and  Robinson's direct-act  ion-sulpbatc  converting 
chambers,  or  hydrochloric  acid  from  any  other  source,  is  passed  wiin 
atmospheric  air  into  a  heated  closed  retort  or  chamber  conuining 
piece*  of  pumice-stone  or  refractory  material.   1  he  product  of  the 


submitting  the  mag- 
nesia, deposited  in  the  manner  described  in  the  Specification  of  in* 
Patent  of  Hugh  Lee  Pattinson,  dated  September  24,  1841,  or  other 
magnesia  cither  in  a  dry  or  partially  dry  state,  to  pressure  in  moulds, 
by  which  process  it  is  rendered  denser  and  tougher,  and  therefore  more 
suitable  for  tiansport  than  magnesia  of  the  usual  kind. 

"notes  and_  queries. 

Notes  on  the  Utilisation  of  Sewage.-(From  the  "Report  of 
the  Main  Drainage  Committee  for  1S64,"  vol.  4B7). 

4361.  (To  Mr.  Lawetl.  Piofcssor  Way  states  that  the  sewage  per- 
manently improves  the  land,  and  that  the  good  crlccts  of  it  may  be 
seen  many  years  alterwards  ;  but  he  says  that  the  power  ol  the  earth 
to  extract  the  manuiial  properties  fiom  sewagc-waterarc  limited.  Do 
you  agree  with  him  in  that  I  —  Yts. 

4361.  So,  that  if  you  escccd  that  limit,  all  the  sewage  that  you  use 
above  that  limit  is  wasted  ?  —  Yes. 

4363.    Would  it  run  away  into  the  drains  f— Yes. 

4304.  Would  you  sec  that  it  was  being  wasted,  by  the  water  that 
ran  through  the  drains  being  disculoured?— We  have  carelull,  analysed 
a  great  deal  of  drainagc-watcr,and  we  find  that  there  is  a  large  amount 
of  sewage  in  the  water  that  runs  away,  and  that  in  the  water  from  the 
held  that  slupes  the  most  is  cunta  ned  the  most  sewage. 

4363.  If  you  put  on  a  small  dressing,  would  there  be  lest  of  that 
matter  in  the  liquid  that  rum  away  ?  —  Proportionably  so,  no  doubt. 

4366.  (To  the  samel.  It  is  ma  ter  in  suspension  that  colours  the 
sewage-water,  is  it  not  .'  —  Yes,  that  is  almost  all  retained  in  the  toil. 

4307.  But  if  the  water  that  runs  away  is  coloured,  does  it  not  prove 
that  it  still  retains  some  of  that  suspended  matter  1- Yes,  no  doubt. 

43M.  The  chief  mam  rial  propeit.csof  sewage-water  are  in  solution, 
arc  they  not  ? — Yea. 

4309.  But  if  the  water  that  runt  away  contains  matter  in  auspemioo, 
it  is  still  more  ccitain  to  contain  what  is  in  solution  ?— No  doubt. 

4370.  Then  if  you  see  the  water  in  the  diains  is  coloured,  you  may- 
be sure  it  is  csriying  away  a  good  deal  ol  the  manuiial  property  ol  the 
sewage,  and  you  mwy  be  sure  that  the  limited  power  of  the  earth  to 
extract  thote  properties  Irom  the  sewage  has  already  been  exceeded  ? 
—No  doubt. 

4472.  (Mr.  Lawes.l  I  cannot  conceive  that  sewage  ia  really  adapted 
for  producing  anything  but  milk  profitably ;  it  is  a  very  weak  grass  that 
it  produces,  containing  an  immense  amount  ol  water,  much  more  than 
common  grasses  contain  ;  but  it  seems  10  be  admirably  adapted  tor 
producing  milk. 

4641.  (To  Mr.  Laws*.)  You  spoke,  did  you  not,  of  the  retention  of 
the  fertilising  ingredients  ol  the  sewage  by  the  constituent  parts  of  the 
aoil  .'—Yes. 

4642.  Did  not  Pro'estor  Way  discover  that  property  of  the  toil  ?— 
Yes 

4643.  Did  he  not  stale  that  that  was  a  power  possessed  only  by  clay 
toils  and  other  fcililc  soils  cl  that  nature  ?— To  a  great  extent. 

4644.  Did  he  not  state  in  bis  evidence  that  a  sandy  toil  had  not  that 
power  ?  — Yea,  he  did. 

4643.  Then  a  sandy  soil  would  not  retain  the  fertilising  ingredients 
of  the  so  1  to  a  great  extent,  but  all  the  soluble  matter  would  run  through 
with  the  water  .  would  that  be  10  ?-Not  the  whole,  but  a  considerable 
amount  of  it  would. 
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RESEARCHES  ON  THE  ATOMIC  WEIGHT  OF 
THALLIUM.' 
By  WILLIAM  CROOKES,  F.R.S.,  4c 
(Concluded  from  p.  147). 

Results. 

Ten  results  of  the  most  trustworthy  weighings  (with 
NOj  =  61-889)  aret  :— 

Calculated 
atomic  weight 
from 
these 


True  weights  in  vacuo. 


\V.'ii;ht 


taken. 
Gra. 
497-972995 

293' '93S07 
288562777 
D.  324  963740 
*E.  183-790232 
190842532 

•95-544324 
201-856345 

295683523 
299-203036 


A. 

B. 
C. 


F. 

G. 

H. 

I. 

K. 


Grt. 
203-666 
203-628 
203-632 
203649 
203-642 
203-636 
203-639 
203-650 
203644 
203-638 


Weight  of    Weight  of  nitrate 
-  2       thallium        of  thallium  +  ot 
Q  takco.  glass.  glass. 

On.  Grt. 

1121-851852  472557319 

1111-387014  729082713 

971-214142  594  9497'9 

1142569408  718849078 

1005366796  766-133831 

997334615  74849  «27i 

1022-176679  767-203451 

1013480135  750332401 

1153-947672  76^-403621 

1 159870052  769-734201 

I  wish  it  to  be  noted  that  I  have  made  determinations 
with  considerable  weights  of  thallium.  In  ordinary 
analysis,  chemists  are  satisfied  to  take  5  or  10  grains  of 
the  substance  under  investigation  :  here  I  have  gone  to 
the  very  highest  weight  that  can  be  entrusted,  with  safety, 
to  the  balance.  The  lowest  weight  of  thallium  taken  is 
183-790232  grains,  the  heaviest  497-972995  grains,  the 
remaining  determinations  varying  between  these  limits. 
It  is  hardly  necessary  to  say  that  the  purpose  has  been  to 
eliminate  the  error  arising  from  manipulation  with  small 
quantities,  and  to  produce  such  variety  in  the  results  as 
to  render  the  chances  of  coincidence  of  very  small  value. 

Let  me  now  tabulate  the  results  of  the  determination, 
with  the  view  to  ascertaio  severally  their  degree  of 
approximation  to  the  arithmetic  mean  : — 

+  024 

-•014 
-•010 

+  007 


subtracting  each  observation  from  the  arithmetic  mean  of 
the  whole. 

The  arithmetic  mean  of  the  ten  weighings  is  a  =  203-642. 
The  sum  of  the  squares  of  the  ten  differences  between 
and  each  individual  observation  is— 


e. 

t*. 

+  •024 

•000576 

+  •008 

•000064 

+  •007 

•000049 

+  •002 

'OOOOO4 

•OOO 

•OOOOOO 

-•003 

•OOOOO9 

-OO4 

•OOOOI6 

-•006 

-OO0036 

-•OIO 

■000100 

-■OI4 

•000196 

A. 

203-666 

B. 

203-628 

C. 

203-632 

D. 

203  649 

E. 

203-642 

F. 
G. 

203-636 

203639 

H. 

203  650 

I. 

tf. 

203-644 

4fi)  'fii  >4 

The  arithmetic  mean  of  the 

2036-424 

£L  ssa  ■ 

XO 

-•006 
-•003 
+•008 
+•002 
—  •004 


—  203*642. 

Bat  does  this  average  represent  the  troth  ?   Or,  rather, 

nearly  does  it  represent  the  truth  ? 
According  to  the  theory  of  probabilities,  the  "  weight " 
of  a  may  be  determined  by  means  of  the  formula 

n« 

tc  —  — —  ' 

where  n  =  the  number  of  observations,  and  5>*  -=the  sum 
of  the  squares  of  the  successive  differences,  obtained  by 


XV'  =  -001050 

Hence  the  weight  of  a  is 

(number  of  observations) ' 

c  100 
e-oo2i 
-47619. 

The  largeness  of  this  figure  indicates  the  high  degree 
of  probability  that  a  is  very  near  to  the  true  value  sought. 
But  the  question,  What  is  the  true  value  ?  does  not  admit 
of  absolute  answer ;  for  one  of  the  observations  was  as 
low  as  203*628,  and  one  as  high  as  203-666.  The  number 
of  possible  values  between  203-628  and  203-666  is  infinite, 
the  arithmetic  mean  a  being  but  one  of  these  values ;  and* 
although  more  likely  than  any  other  that  could  be  named, 
it  is  not  more  likely  than  one  or  other  of  all  the  possible 
values.  The  odds  are  many  to  one  that  a  is  not  the  truth ; 
but  they  are  also  many  to  one  that  a  is  very  near  the 
truth.  The  question  "  How  near?"  cannot  be  answered  ; 
alter  the  question  to  "  What  is  the  probability  that  the 
truth  is  comprised  within  the  limits  a±k}"  and  the 
answer  may  be  easily  given,  however  small  k  may  be. 
Thus  if  *  =  'Oi,— in  other  words,  if  the  question  be  "  What 
is  the  degree  of  likelihood  that  the  truth  lies  between 
203  632  and  203*652  ?"— the  answer  is  given  by  the 
formulas 

ir-H,_  I 

t  =  k  v'w.J 

l^av^ng -recourse  to  tables  calculated  from  the 


Let- 


V*r  J  0 


t  =  -or, 


•  A  Paper  read  before  the  Royjl  Society  June  20, 137J. 

*  tt  should  be  noted  that  the  arithmetic  mean  of  all  the  readings, 
ncluding-  the  highest  as  well  as  the  lowest  icsult,  in  which  doubt 
mitht  arise  as  to  success  in  manipulation,  is  203  6. 

t  Fully  illustrated  in  the  preceding  text. 


w -47619, 

w"=ai8, 
.".  f=»  v'w""-2  i8, 

•'•  ,r=Hi-i7'=*99795' 
(See  Table  I.,  at  end  of  Professor  De  Morgan's  "  Essay 
on  Probabilities.") 

The  result,  —  09795,  *s  *°  near  to  unity,  the  measure  of 
certainty,  that  for  every  practical  purpose  it  may  be  con- 
sidered certain  that  the  truth  is  really  comprised  within 
the  limits  named. 

By  Table  II.  in  Professor  De  Morgan's  Essay,  we  can 
test  the  correctness  of  the  preceding  deduaions ;  for— 

62 

-  the  probable  error, 


130  v'w 
k 


I  Then  K, 
I  required. 


probable  error 
answering  to  I  in  Table  II.,  is  the  probability 
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where  19=47619, 
„    v'u'  =  218, 

62 


130  s'w 

k 


=  0022, 


•01 


-46  =  '. 


•C022  '0O22 

to  which  corresponds  in  Table  II.  K  =  g98oS.  against 

99795»  *•  before. 

I  may  therefore  conclude  that,  within  the  limits  of  error 
(as  small  as  possible)  of  observation,  the 

Atomic  Weight  of  Thallivm  =  203  642. 

Professor  Stas  has  shown  the  hypothesis  of  Prout-that 
the  atomic  weights  of  the  elements  are  severally  multiples 
of  the  atomic  weight  of  hydrogen — to  be  without  the 
corroboration  of  experimental  result.  This  view  of  the 
hypothesis  is  further  borne  out  in  the  present  investiga- 
tion; for  the  number  203*642  cannot,  within  the  limit  of 
what  has  been  shown  to  be  the  probable  error,  by  any 
liberty  be  made  to  follow  the  hypothesis.  Without  doubt, 
when  the  atomic  weights  of  all  the  metals  are  re- 
determined according  to  the  standard  of  recent  scientific 
method,  it  will  be  found  that  there  are  more  exceptions  to 
the  hypothesis  than  are  commonly  considered.  Marignac 
gives,  in  his  confirmatory  discussion  of  Stas's  experiments, 
and  in  his  own  results  with  calcium  (40-21),  lanthanum 
(04-13),  strontium  (87-25),  analogous  opposed  evidence,  as 
in  the  case  of  the  weight  found  for  thallium. 

In  the  preceding  pages  I  have  given  the  method  by 
which  I  have  arrived  at  the  atomic  weight  of  thallium, 
whilst  I  have  endeavoured  to  show  that  experimental 
chemistry  is  strictly  a  science  of  precision.  Accord:ngly, 
the  determination  of  the  atomic  weights  of  other  of  the 
elements  (gold,  chromium,  platinum,  rhodium,  ruthenium, 
palladium,  iridium,  lithium,  glucinum,  cerium,  and  boron) 
is  not  a  matter  of  supererogatory  labour  undertaken  for 
the  sake'  of  verification  merely,  but  is  necessary  to  the 
progress  of  chemistry  immediately  as  a  science  and 
technologically.  For,  until  these  elements  shall  have 
assigned  to  them  more  accurately  their  combining  num- 
bers, it  will  not  be  safe  to  enter  into  theoretical  specula- 
tions respecting  the  interrelations  between  elementary 
bodies,  nor  possible  to  estimate  them  quantitatively  with- 
out some  error,  which,  small  as  it  may  be,  yet  remains  an 
inaccuracy  inadmissible  to  true  science.  One  of  the 
sources  of  error  (that  of  neglecting  the  variation  of  atmo- 
spheric pressure  during  the  weighings),  it  will  have  been 
seen,  frequently  introduces  as  much  defect  from  the  truth 
as  impurity  of  the  chemicals  employed — a  fait  that  has 
hitherto  been  greatly  overlooked.  Undoubtedly,  larger 
errors  are  sometimes  admitted  to  general  chemical 
manipulation  from  deficiency  or  excess  in  the  weights  | 
employed  than  would  obtain  from  the  use  of  materials  of 
ordinary  purity,  although  in  the  latter  case  to  notice  effects 
of  variable  pressure,  or  the  loss  by  weight  of  air  displaced, 
would  be  labour  wasted. 

Bearing  these  teachings  of  experience  in  my  mind,  I 
have  striven  to  eliminate  all  erroneous  influence  in  the 
number  I  submit  to  the  Royal  Society  as  the  atomic 
«  ight  of  thallium  ;  and  I  shall  be  amply  rewarded  for  my 
long  labour  if  I  can  know  that  the  determination  has 
secured  to  researches  of  this  charader  a  nearer  approach 
to  the  standard  of  truth. 


ON  THE 

METHODS  IN   USE  FOR  DETERMINING 
THE   VALUE  OF  VEGETABLE   AND  ANIMAL 

OILS.' 

By  J.  J.  COLEMAN,  F.C.S., 
Atsociste  of  the  Institute  of  Engineer*,  Scotland 
(Continued  from  page  ijo). 

We  now  proceed  to  an  attempt  to  classify  oils  00  the 
principles  indicated  in  the  earlier  portions  of  the  paper. 

Class  I.  contains  only  one  member,  sperm  oil,  which  for 
a  long  series  of  years  has  held  the  position  of  the  dearest 
oil  in  the  market. 

Its  commercial  value  is  dependent  upon  the  fact  that 
only  about  3000  tons  are  imported  annually  into  this 
country,  and  secondly  upon  the  fact  that  for  a  particular 
class  of  work,  viz.,  the  greasing  of  spindles  of  cotton, 
woollen,  or  worsted  mills,  it  has  been  found  to  answer 
better  than  any  other  vegetable  or  animal  oil. 

The  reasons  which  appear  to  establish  the  efficacy  of 
sperm  oil  for  this  particular  work  are  the  small  viscosity 
of  the  oil,  combined  with  its  freedom  from  all  tendency  to 
gum  or  dry  on  the  machinery. 

A  cotton  spindle  is  sometimes  scarcely  larger  than  a  big 
penholder ;  and  when  there  are,  say,  in  one  mill  40,000  or 
50,000  revolving  at  the  rate  of  from  2000  to  10,000  revolu- 
tions per  minute,  it  is  obvious  that  the  great  viscosity  of 
other  fatty  oils  would  offer  a  resistance  to  motion  of  no 
mean  character.  Accordingly,  we  find  oils  which  would 
suit  an  engine  or  big  shafting,  when  applied  to  the  bearings 
of  a  spindle,  necessitates  the  employment  of  much  more 
power,  and,  as  a  necessary  consequence,  the  consumption 
of  more  coals  than  is  required  when  sperm  oil  is  used. 
The  quantity  of  sperm  oil  coming  into  this  country  is  far 
too  small  to  supply  even  a  fraction  of  the  spinning  mills 
of  the  United  Kingdom.  Even  twenty  years  ago  the 
scarcity  was  felt,  the  price  reaching  20s.  per  gallon. 

The  great  substitute  for  sperm  oil  in  our  days  for  this 
special  purpose  is  mineral  oil,  which,  by  suitable  com- 
bination with  other  oils,  produces  a  product  of  the  small 
viscosity  or  limpidity  characteristic  of  true  sperm  oil,  so 
that  now  we  find  most  spinning  mills  using  such  prepara- 


New  Method  of  Obtaining  Potassium. — Sergius  , 
Kern  writes : — If  sulphide  ot  potassium  be  placed  in  a  | 
cant-iron  retort  with  iron-filings,  vapours  of  potassium 
and  ferrous  sulphide  are  obtained,  according  to  the  fol- 
lowing equation  :— K2S  +  Fc  =  FeS-f-K,.  The  potassium 
by  the  above  process  is  far  cleaner  than  that  obtained  by 
the  reduction  of  potash  with  carbon  ;  besides  thit>,  the 
formation  of  the  black  explosive  substance  (compound  of 
r-uv  ,nic  oxide  with  potassium)  is  avoided. 


tions.  From  its  scarcity,  then,  and  high  price,  sperm  oil 
is  liable  to  adulterations. 

Now  the  oils  known  to  be  lighter  than  sperm  oil  in 
specific  gravity  are  mineral  oil  and  an  oil  which  comes  in 
small  quantity  into  this  country  under  the  name  of 
African  fish  oil ;  whilst,  on  the  other  hand,  the  oils  known 
to  be  heavier  than  sperm  oil  are  all  the  other  fifty  or  sixty 
oils  known  in  commerce,  most  of  them  fully  30°  or  40s 
heavier  in  specific  gravity.  Sperm  oil  is  peculiarly  light 
in  specific  gravity ;  it  is  stated  in  chemical  books  to  be 
0*875.  The  three  refiners  of  sperm  oil  — Millars, 
Langton  and  Bicknell,  and  Messrs.  Walls,  of  Glasgow — 
are  supposed  to  be  reliable,  and  I  have  found  samples  of 
guaranteed  genuine  oil  from  them  stand  about  0*882  or 
o*88i,  or  thereabouts  ;  whether  it  should  be  lighter  is 
diffioilt  to  say,  as  it  is  asserted  that  the  young  fish  g 
different  gravity  of  oil  to  the  old  ones,  so  that 
reduced  to  the  necessity  of  taking  the  best  \ 
oil  as  a  standard.    It  is  clear  it  should  not  exceed  0*882. 

The  specific  gravity  being  correct  does  not  necessarily 
imply  the  genuineness  of  the  oil,  because  the  specific 
gravity  could  be  adjusted  by  mixing  African  fish  oil  or 
mineral  oil  with  some  of  the  heavier  oils.  In  examining 
sperm  oil  it  is  necessary,  therefore,  to  note  the  following 
points : — 

(t).  To  examine  for  mineral  oil. 

{2).  To  examine  into  the  drying  properties  of  the  oil, 
which  is  best  done  by  exposing  some  of  the  oil  in  a 
thin  layer  to  200*  F.  for  some  hours. 


•  Communicated  tj  the 
Society  oi  Glt-t^ow. 
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(3). 


(4). 


(5). 


That  the  other  fish  oils  darken  much  more  notably  1 
than  sperm  oil  when  shaken  up  with  dilute  sul- 
phuric acid.  * 
That  the  most  likely  adulterant  is  African  fish  oil, 
which  produces  inicnse  heat  when  mixed  with 
concentrated  sulphuric  acid ;  thus  a  mixture  of 
1  part  of  acid  and  4  parts  of  oil  develop  about  112s 
of  heat,  against  a  development  of  heat  of  upwards  of 
250*  with  the  African  fish  oil.    The  sp.  gr.  of  this 
African  fish  oil  is  said  to  be  about  o  866,  and  it  is  a 
very  bad  lubricant.    (Other  adulterating  oils  may 
also  be  detected  by  this  test.) 
That,  as  the  use  of  sperm  oil  is  dependent  upon  its 
viscosity,  an  accurate  test  thereof  in  a  suspected 
sample  may  be  useful. 
Class  II.  come  next  in  value  to  sperm  oil,  viz.,  the  oleins 
obtained  by  hydraulic  or  other  pressure  from  animal  fats, 
and  known  in  the  market  as  tallow  olein,  lard  olein,  and 
neatt'-foot  oil. 

These  oils  have  their  market  value  established  by  the 
fall  that,  whilst  being  of  heavy  viscosity,  they  are  practi- 
cally free  from  tendency  to  gumming  or  clogging  by  the 
absorption  of  atmospheric  oxygen. 

In  consequence,  they  are  adapted  for  wool  greasing  and 
machinery  of  a  heavy  character.  They  are,  however, 
generally  too  dear  for  wool  greasing,  and  their  use  is 
almost  confined  to  machinery  purposes. 

Now,  with  respect  to  neats'-foot  oil,  its  importance  is 
very  much  exaggerated  in  chemical  books.  It  is  only 
produced  in  very  insignificant  quantity,  and  from  its 
strong  smell,  and  its  dark  odour  and  high  specific  gravity, 
it  is,  of  all  other  oils,  the  moat  unsatisfactory  to  examine 
and  report  upon  ;  and  there  is  much  reason  to  believe  that 
the  name  neats'-foot  oil  is  used  merely  as  a  cover  for  mix- 
tures of  very  inferior  oils,  flavoured  up  with  a  small  dash 
of  fish  oils.  Practically,  the  grease  from  which  neats'-foot 
oil  is  produced  is  generally  passed  on  to  the  soap-boiler ; 
further,  it  must  be  observed  that  what  is  really  valuable  in 
neats'-foot  oil  is  the  olein  expressed  from  it,  which  forms 
only  a  portion  of  the  oil  of  commerce. 

It  is,  however,  otherwise  with  tallow  and  lard  oleins. 
especially  the  latter,  which  is  of  very  great  commercial 
importance,  and  quite  equal  to  neats'-foot  oil  in  utility. 

In  examining  these  oils  we  have— first,  variations  in 
quality  produced  by  carelessness  in  manufacture,  viz., 
the  oil  being  dark  coloured  (for  both  should  be  nearly 
white)  or  having  too  much  smell  (for  both,  and  especially 
lard  oil,  should  be  nearly  odourless),  or  else  they  may 
have  an  acid  reaction  owing  to  slight  rancidity ;  this  applies 
more  particularly  to  tallow  oil. 

The  variations  in  quality  produced  by  adulteration 
will  be  in  the  direction  of  the  non-drying  properties  of 
the  oil  being  interfered  with. 

The  first  step  in  examining  either  lard  or  tallow  oil  is 
the  specific  gravity,  which  in  both  cases  should  be  0  915. 
If  the  oil  is  heavier  it  may  contain  fish  oils,  seed  oils, 
olive  oils,  or  cocoa-nut  olein.  Olive  oil,  cocoa-nut  oil,  or 
fish  oils  can  be  detected  by  the  smell,  colour,  taste,  and 
Calvert's  tests,  so  that  the  real  difficulty  lies  with  seed 
oils,  one  of  which,  rape  oil,  is  nearly  of  the  colour,  and 
exactly  of  the  specific  gravity,  of  animal  oleins. 

It  will  be  found  that  if  a  sample  of  animal  olein  be  too 
heavy  in  specific  gravity  it  will  probably  contain  some  of 
the  partially  drying  oils,  of  which  the  chief  representative 
is  cotton-seed  oil,  ranging  in  specific  gravity  between 
020  and  930.  The  Americans,  indeed,  who  send  over 
immense  quantities  of  lard  oil,  actually  do  adulterate  with 
cotton-seed  oil  to  a  large  extent,  and  one  can  almost 
calculate  the  percentage  in  the  one  by  the  increase  of 
•pecific  gravity,  and  the  same  remark  applies  to  adultcia- 
tion  with  other  seed  oils.  Those  seed  oils  winch  cannot 
be  detected  by  variations  in  the  specific  gravity  are  rape 
oil,  henbane  seed  oil,  horse-chestnut  oil,  and  plum- 
kernel  oil.  The  three  last  may  probably  be  disregarded, 
so  that  the  chief  point  is  the  detection  of  rape  oil,  for 
which  these  processes  may  be  indicated. 


(r).  Heating  the  oil  to  400*  F.,  and  allowing  it  to 
cool  to  90'.  Tallow  and  lard  oils  are  rendered 
odourless,  whilst  the  peculiar  penetrating  smell  of 
rape  oil  is  developed. 

(2)  .  One  part  by  weight  of  the  oil  to  be  tested  is  mixed 

with  three  parts  by  weight  of  concentrated  sul- 
phuric  acid,  and  the  heat  developed  is  compared 
with  that  developed  by  a  similar  experiment  made 
with  pure  oil. 

(3)  .  The  nitrate  of  mercury  test  is  said  to  indicate 

the  presence  of  even  10  per  cent. 
Finally,  lard  oil  is  distinguished  from  tallow  olein  by 
difference  of  viscosity. 

Inferior  descriptions  of  tallow  oil  only  fit  for 
making  are  often  quoted  in  the  market. 

(To  be  continued.) 


INDIRECT   DETERMINATION   OF  POTASH 
AND  SODA. 
By  F.  MAXWELL- LYTE,  M.A..F.C.S. 

I  am  not  aware  that  the  following  mode  of  indirect  deter- 
mination of  the  alkalies  potash  or  soda,  when  they  are  in 
the  state  of  neutral  sulphates,  or  can  be  brought  to  this 
condition,  has  yet  been  published  under  the  present  form. 

As  it  is  convenient,  rapid,  and  fairly  exact,  I  venture  to 
give  it  you.  Among  other  applications  it  will  be  found 
very  convenient  in  the  examination  of  sugar  ash,  but  is 
useful  in  a  variety  of  cases. 

Having  obtained  the  mixed  sulphates  free  from  any 
other  salts,  and  in  solution,  I  evaporate  the  mixture  to 
dryness,  heat  to  redness  and  weigh.  I  now  re-dissolve  the 
salts  and  estimate  the  percentage  of  S03  they  contain  by 
any  convenient  volumetric  or  gravimetric  method,  and 
from  the  percentage  thus  found  I  subtract  the  percentage 
of  S03  the  salt  would  contain  were  it  pure  sulphate  of 
potassa.  I  adopt  the  figures  45-977  as  a  sufficiently  close 
approximation  to  this  last-named  percentage,  and  by  simply 
multiplying  the  remainder  by  9-66,  the  result  will  be  the 
percentage  of  sulphate  of  soda  the  mixed  salts  contained. 

This  result  is  not  absolutely  correct,  for  the  multiplier  is  a 
little  too  high,  but  the  error  is  not  1- 10,000th,  which  is 
near  enough  for  all  intents  and  purposes. 

The  result  obtained  deducted  from  100,  the  remainder 
will  be  the  percentage  of  sulphate  of  potash,  and  from 
these  results  the  quantities  of  each  of  the  alkalies  sought 
may  be  calculated.  I  prefer  in  the  present  case  using  the 
old  atomic  weights,  as  theyadmitof  a  nearer  approximation 
to  truth,  with  a  multiplier  of  only  2  places  of  decimals,  as 
given  above. 

6,  Cite  de  Retire  Faubourg  St.  Honor*, 


FRIGORII'IC  EFFECTS  FROM  CAPILLARITY 
COMBINED  WITH  EVAPORATION.* 
By  M.  DECHARME. 

A  band  of  porous  paper  ro  or  n  centimetres  long,  2  or  3 
broad,  folded  two  or  three  times  lengthwise,  or  rolled  up, 
is  placed  with  one  of  its  ends  in  a  vessel  containing 
sulphide  of  carbon.    The  liquid  rises  at  first  rapidly;  in 
less  than  a  minute  it  reaches  a  height  of  7  to  8  centi- 
metres.   Then  there  appears  at  the  upper  part  of  the 
paper  a  uniform  white  zone  of  hoar  frost,  proceeding 
cither  from  the  condensation  of  the  vapour  in  atmospheric 
air,  or  from  the  formation  of  a  hydrate  of  sulphide  of 
carbon.    The  layer  gradually  increase*,  ar.d  thickens  and 
I  de*cends  to  about  2  centimetres  above  the  surface  of  the 
\  liquid  in  the  vessel ;  then  the  ascent  of  the  liquid  appears 
1  to  be  quite  stopped. 


•  AUtxaft  of  a  recent  pajcr  to  th«  French  Academy. 
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Still,  if  the  liquid  does  not  pass  the  zone  of  hoar  frost,  the  i 
capillary  aspiration  continues  none  the  less  active  in  this 
zone  itself,  where  one  may  soon  see  arboresceoccs  grow- 
ing out  perpendicular  to  the  surface  of  the  paper.  These 
arborescences  reach  in  half  an  hour  12  to  15  millimetres 
length  in  certain  cases.  Grouped  together  they  present 
the  aspect  in  miniature  of  masses  of  trees  covered  with 
hoar  frost,  or  of  fungi,  or  of  heads  of  cauliflower.  The 
phenomenon  may  continue  indefinitely,  provided  one  adds 
liquid  from  time  to  time  to  replace  that  which  is  volatilised. 
The  arborescences  begin  to  melt  only  some  minutes  after 
the  sulphide  of  carbon  has  been  completely  exhausted. 

Their  formation  is  little  retarded  in  full  sunlight  at  a 
temperature  of  35°.  Further,  when  the  liquid  is  heated  in 
a  water-bath  with  water  at  60",  the  phenomenon  of  hoar 
frost  also  appears,  while  the  sulphide  of  carbon  is  in 
ebullition.  The  arborescences,  though  more  rare  and 
slender,  are  often  longer  than  when  produced  in  cold. 

To  estimate  the  lowering  of  temperature  produced,  the 
bulb  of  a  small  thermometer  is  wrapped  in  porous  paper, 
and  the  instrument  is  so  placed  that  the  lower  part  of  the 
paper  is  immersed  in  sulphide  of  carbon,  the  bulb  being 
about  3  centimetres  from  the  liquid  surface.  The  layer 
of  hoar  frost  is  formed,  and  thickens,  and  the  mercury 
descends  in  a  few  minutes  from  +  20  to  — 15*. 

It  is  even  sufficient  to  plunge  the  thermometer,  wrapped 
in  its  band  of  paper,  into  the  liquid,  and  immediately  to 
withdraw  it,  in  order  to  the  white  layer  appearing;  and  in 
less  than  two  minutes  the  mercury  descends  from  +20  to 
-120,  sometimes  to  -16%  if  one  agitates  the  instrument 
in  air.  It  is  to  be  remarked  that  in  the  liquid  left  to 
spontaneous  evaporation,  the  thermometer  with  porous 
paper  only  falls  to  +5°,  the  temperature  of  the  surrounding 
air  being  15"  or  18°. 

A  band  of  porous  paper  being  simply  immersed  in  sul- 
phide of  carbon,  then  immediately  withdrawn,  the  zone  of 
hoar  frost  in  20  or  30  seconds  is  seen  to  form,  to  increase 
during  about  a  minute,  then  to  melt.  We  have  here  a 
means  of  ascertaining  at  once,  even  in  sunlight,  the 
presence  of  aqueous  vapour  in  atmospheric  air.  In  foggy 
weather  the  phenomenon  is  more  rapid,  the  deposit  more 
abundant,  and  the  cold  more  intense:  thuswehaveahygros- 
cope  of  great  simplicity. 

It  is  easy  to  pass  from  the  foregoing  experiments  to  that 
of  congelation  of  water  ;  we  have  merely  to  wrap  in  a 
band  of  porous  paper  a  small  tube  of  thin  glass,  containing 
2  or  3  centimetres  of  water,  immerse  it  in  sulphide  of 
carbon,  and  draw  it  out  immediately.  The  freezing  of  the 
water  takes  place  in  2  minutes,  ;  when  the  air  is  dry,  a 
second  immersion  is  sometimes  necessary. 

If  one  make*  the  experiment  with  a  tube  1  centimetre 
or  more  in  diameter,  the  capillary  aspiration  and  the 
evaporation  have  to  be  continued  a  longer  time  ;  with  this 
view,  the  paper  is  so  arranged  that  the  maximum  of 
cold  is  produced  about' the  middle  of  the  column  of  water, 
and  it  is  plunged  1  centimetre  in  the  liquid.  One  obtains 
in  15  minutes  or  half  an  hour  (the  column  of  water  not 
being  over  5  centimetres  length)  a  beautiful  cylinder  of 
ice,  the  thickness  of  one's  finger.  If  the  evaporating  pro- 
cess is  stimulated  by  ventilation,  or  with  the  air-pump,  the 
effects  are  still  more  rapid  and  intense.  I  am  at  present 
seeking  for  some  convenient  method  of  condensing  the 
vapour  of  sulphide  of  carbon  and  rendering  the  operation 
practical. 

Chloroform  also  produces  phenomena  of  arborescence 
in  porous  paper,  but  less  readily  than  sulphide  of  carbon. 
Su  1  phuric  ether,  though  very  volatile  .does  not  produce  them . 

When  one  examines  with  a  small  microscope  (20  or  30 
diameters)  the  tops  of  the  arborescence  in  process  of 
development,  one  perceives  in  them  a  movement  which 
does  not  at  all  reremblc  that  of  the  crystallisations  which 
are  projected  in  the  solar  microscope.  The  thing  looks 
like  a  moist  paste  in  rapid  fermentation ;  there  are  risings 
and  sinkings,  a  kind  of  head  will  rise,  then  subside,  then 
appear  again,  and  with  such  rapidity  sometimes,  that  the 
eye  has  difficulty  in  following  the  different  phases. 


The  phenomenon  is  only  limited  by  the  exhaustion  of  the 
liquid.  It  appears  then  that  the  arborescences  are  not  of 
crystalline  character,  although  there  is  a  certain  similarity 
in  their  structure.  After  exhaustion  of  the  liquid,  the 
terminal  branch  shows  small  crystalline  points,  which  are, 
however,  opaque,  and  as  if  efflorescent. 

It  is  possible  to  project  the  arborescences  by  means  of 
M.  Duboscq's  new  apparatus  with  inclined  mirror,  which 
magnifies  sufficiently  for  the  effect.  This  makes  a  very 
good  lecture  experiment. 


PROCEEDINGS  OF  SOCIETIES. 

CHEMICAL  SOCIETY. 
Thursday,  April  tnd,  1874. 

Dr.  Odlino,  F.R.S.,  President,  in  the  Chair. 

The  minutes  of  the  previous  ordinary  meeting  and  of  the 
anniversary  meeting  having  been  read  and  confirmed,  and 
the  donations  to  the  library  of  the  Society  announced,  the 
following  names  were  read  for  the  first  time : — Messrs. 
John  McLachlan  Glassford,  George  Jarmain,  William 
Bettel,  Arthur  Brotherton  Allen,  and  Maurice  Lichten 
stein. 

For  the  third  time — Messrs.  H.  Critchett  Bartlett,  A.  J. 
Greenaway,  William  Cunningham,  George  Henry  Beckett, 
George  Smith,  and  Capt.  Mackay  Hcriot,  who  were  bal- 
{otted  for  and  duly  elected. 

The  first  paper,  "On  Sulphocyanidt  of  Ammonium  and 
Sulphocyanogm,"  by  Dr.  T.  L.  Phipson,  was  read  by  the 
Secretary.  After  referring  to  a  paper  on  this  subject  read 
before  the  British  Association,  at  Norwich,  the  author 
remarks  that  the  ammonium  sulphocyanate  produces  a 
very  great  degree  of  cold  when  dissolved  in  water,  and, 
as  might  be  expected,  developes  much  heat  on  crystal- 
lising, so  that  when  a  large  crystal  is  formed  the  smaller 
adjacent  ones  dissolve  again  ;  the  alcoholic  solution  pre- 
sents in  a  high  degree  the  phenomenon  of  supersaturation. 
The  concentrated  aqueous  solution  of  the  sulphocyanate 
dissolves  iodine,  and,  when  diluted  and  heated,  the  bril- 
liant yellow  compound  called  sulpho-cyanogen  is  deposited, 
and  the  liquid  becomes  colourless.  Bromine  acts  in  a 
similar  manner.  With  chlorine  the  action  is  very  com- 
plicated ;  for  although  some  sulpho-cyanogen  is  obtained, 
along  with  other  products,  in  concentrated  solutions,  with 
weaker  ones  the  sulphur  is  gradually  oxidised  to  sulphuric 
acid.  The  amount  of  ammonium  sulphocyanate  in  a 
solution  may  be  very  conveniently  and  accurately  deter- 
mined by  acidulating  with  hydrochloric  acid  and  precipi- 
tating with  a  mixture  of  equal  equivalents  of  the  sulphates 
of  copper  and  iron.  The  precipitate,  dried  at  100",  has 
the  composition  CuCNS.  The  author  recommends  the 
sulpho-cyanogen  as  a  pigment  of  extraordinary  brilliancy, 
for  it  can  be  ground  up  with  go  parts  of  white,  and  even 
then,  when  mixed  with  oil,  it  requires  more  white  to  bring 
it  to  the  colour  of  chrome-yellow.  Sulpho-cyanogen 
which,  when  dried  at  toS\  has  the  composition  CNS  is 
soluble  in  sulphuric  acid,  and  is  rc-precipitatcd  by  water. 
It  is  decomposed,  with  effervescence,  by  nitric  acid- 
Sodium  also  ads  on  it  with  violence,  producing  sodium 
sulphocyanide  and  sulphide.  The  author  concludes  his 
paper  with  some  theoretical  remarks  on  the  constitution 
of  sulphocyanogen,  ammonium  sulphocyanate,  and 
sulpho-urea. 

The  President,  in  thanking  the  author,  said  that  no 
doubt  the  method  of  precipitating  as  copper  salt  \voufd  be 
found  useful  for  determining  the  amount  of  amixonium 
sulphocyanate  in  the  commercial  sulphate. 

Mr.  Clowes  said  he  could  confirm  the  statement  of 
Dr.  Phipson  as  to  the  great  depression  of  ."eropcrature 
produced  during  the  solution  of  the  ajamonum  sulpbo* 
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cyanide.  In  an  experiment  he  had  made  he  had  observed 
a  temperature  of  -  8  C. 

The  next  paper,  a  "  Note  on  a  Reaction  of  Gallic  Acid," 
by  Mr.  H.  R.  Procter,  was  then  read  by  the  Secretary. 
The  author  finds  that,  on  adding  a  solution  of  sodic  or 
pctassic  arsenate  to  one  of  gallic  acid,  the  liquid  absorbs 
oxygen  from  the  air,  and  assumes  an  intense  green  colour, 
which  changes  to  purplish-red  by  the  action  of  acids. 
The  test  is  very  delicate  if  care  be  taken  to  avoid  excess 
of  alkali  in  the  arsenate,  but  the  presence  of  pyrogallol 
seems  to  interfere  with  the  reaction.  Oxidising  agents 
change  the  colour  to  brown,  and  reducing  agents  likewise 
destroy  the  colour.  Sodium  hyposulphite  renders  the 
green  paler.  The  green  colour  is  not  removed  from  the 
aqueous  solution  by  agitation  with  ether,  benzene,  or  bi- 
sulphide of  carbon. 

The  President  having  thanked  the  author  in  the  name 
of  the  Society,  Mr.  W.  Noel  Hartley  read  a.communi- 
cation  "  Oh  the  Cobalt  Bromides  and  Iodides."'  Metallic 
cobalt,  placed  in  a  dish  with  bromine  and  a  little  water, 
and  allowed  to  stand  for  a  week  or  so,  dissolves,  forming 
a  purple  solution,  which  on  concentration  becomes  blue. 
If  allowed  to  stand  over  sulphuric  acid,  it  now  deposits 
purple-red  prismatic  crystals,  having  the  composition 
CoBr2.6HjO.  Heated  to  ioo"  it  fuses,  loses  water,  and 
on  cooling  a  mass  of  purplish-blue  crystals  are  obtained, 
of  the  formula  Cofir3.aH20.  At  1300  it  becomes  an 
amorphous  brilliant  green-coloured  mass,  which  is  the 
anhydrous  bromide  Co  Br,,.  The  iodide  is  prepared  in  a 
similar  manner  to  the  bromide,  and  on  evaporating  the 
solution,  and  allowing  it  to  stand,  a  compact  mass  of 
green  crystals,  having  the  composition  CoI2.2HaO,  is 
formed.  This  salt  is  exceedingly  deliquescent,  absorbing 
water  even  more  readily  than  calcium  chloride.  When 
dried  at  ioo°  it  continuously  loses  weight,  a  portion  of  the 
iodine  in  the  salt  being  replaced  by  oxygen.  On  evapo- 
rating a  solution  of  cobalt  iodide  until  it  becomes  green, 
and  cooling  it  to  16  C,  it  assumes  a  brown  colour :  this, 
on  standing  a  day  or  two,  deposits  large  hexagonal 
prisms,  of  the  colour  of  smoky  quartz,  having  the  formula 
CoIj.6H20.  When  dried  at  130"  C.  it  leaves  anhydrous 
cobalt  iodide,  Col.,,  which  is  black  and  lustrous  like 
graphite. 

Dr.  Odlino  said  they  were  much  obliged  to  Mr.  Hartley 
for  bis  interesting  paper,  which  illustrated  so  admirably 
the  explanation  that  the  variation  in  the  colours  of  the 
cobalt  salts  is  due  to  the  difference  in  their  hydration. 

In  reply  to  a  question  from  the  President,  the  author 
said  that  he  had  never  upectroscopically  examined  the 
colourless  solution  obtained  on  mixing  a  green  solution  of 
a  nickel  salt  with  a  pink  cobalt  solution. 

Mr.  Clowes  stated  that  a  dilute  solution  of  cobalt 
chloride,  which  did  nut  change  colour  when  heated  to 
100'  C,  became  blue  on  exposure  to  a  comparatively 
high  temperature  in  a  scaled  tube. 

Mr.  E.  Neison  then  read  a  paper  on  "  The  Distillation 
of  Sodium  Ricinoleate."  According  to  Uouis,  when  sodium 
ricinoleate  iB  distilled,  it  yields  methyl-ethyl-kcton,  whilst 
Stadeler  says  it  gives  nothing  but  heptylic  aldchyd. 
Castor  oil  was  therefore  saponified  by  an  excess  of  sodium 
hydrate,  and  the  resulting  soap  salted  out.  This,  when 
strongly  heated  in  a  copper  flask,  yields  a  liquid  distilling 
entirely  between  1720  and  1760;  in  fad,  85  per  cent  came 
over  between  172=  and  173",  and  was  recognised  as  pure 
methyl-cthyl-keton.  A  castor-oil  soap,  prepared  with  a 
much  smaller  quantity  of  alkali,  when  distilled  gave  a 
brownish  oil,  of  which  but  little  more  than  50  per  cent 
came  over  below  200°  C,  the  remainder  consisting  of  neu- 
tral oils  and  fatty  acids.  The  lower  boiling-point  portion, 
by  fractionation,  yields  a  large  amount  of  heptylic  aide- 
hyd.  From  these  results  it  would  seem  that  the  appa- 
rently contradictory  statements  of  Bouis  and  Stadeler  are 
both  correct,  the  difference  arising  from  the  nature  of  the 
soap  used — one  containing  an  excess,  the  other  a  defi- 
ciency, of  alkali. 

The  President  thanked  the  author  for  his  paper  in 


which  he  had  so  satisfactorily  made  out  the  conditions  of 
the  production  of  the  compounds  mentioned. 

In  reply  to  a  question  of  Dr.  Armstrong  as  to  the 
manner  in  which  he  had  made  the  estimation  of  tho 
amount  of  the  various  products  obtained,  the  author  said 
that  by  careful  fractional  distillation  in  one  case  he  had 
separated  85  per  cent  of  the  methyl-ethyl-keton  boiling 
at  172°  to  173*,  and  in  the  other  more  than  half  of 
heptylic  aldchyd  boiling  between  153*  and  156  C. 

Mr.  C.  H.  Piesse  read  a  "Note  on  the  Solubility  of 
Plumbic  Chloride  in  Glyecrin."  He  had  made  careful 
determinations  of  the  solubility  of  plumbic  chloride  in 
pure  glycerin,  and  in  mixtures  of  glycerin  and  water,  by 
agitating  the  finely  divided  chloride  for  a  considerable 
time  with  the  heated  liquid,  and  then  precipitating  the 
dissolved  lead  as  sulphate.  The  results  show  that  pure 
glycerin  dissolves  1095  percent  of  plumbic  chloride; 
dilute  glycerin,  containing  50  per  cent  of  water,  1*32  per 
cent;  that  containing  75  per  cent  of  water  dissolves 
1-036  per  cent  of  the  chloride,  and  a  solution  containing 
87*5  per  cent  water,  o'gt  per  cent. 

In  reply  to  a  question  of  the  President,  the  author 
said  that  plumbic  sulphate  w.as  almost  insoluble  in  dilute 
'  glycerin. 

Mr.  C.  T.  Kinozett  read  a  communication  "  On  Osone 
as  a  Concomitant  of  the  Oxidation  of  the  Essential  Oils  ; 
Part  I."  It  is  generally  stated  in  the  text-books  that  the 
oxidation  of  oil  of  turpentine  is  accompanied  by 
production  of  ozone,  although  there  has  always 
more  or  less  doubt  about  its  formation  by  this  m 
The  author,  after  making  numerous  experiments  on  the 
variation  of  absorption  of  oxygen  by  different  essential 
oils,  and  testing  them  with  the  potassium  iodide  starch 
mixture,  fixed  upon  oil  of  turpentine  as  the  most  con- 
venient Cor  experiment.  He  found  that  the  oil  after 
exposure  to  air  acquired  the  property  of  giving  a  blue 
colour  to  a  solution  of  chromic  and  sulphuric  acids,  and 
of  colouring  potassium  iodide  starch  mixture  in  a  manner 
similar  to  ozone  and  hydrogen  peroxide,  but  it  produced 
no  action  on  acetate  of  lead  paper  or  sulphate  of  man- 
ganese paper.  This  property  is  not  destroyed  by  washing 
the  oil  with  water,  even  when  air  is  excluded.  Oil  of 
turpentine  was  mixed  with  an  equal  bulk  of  water  and 
partly  distilled,  both  the  aqueous  and  oily  residue  in  the 
retort  gave  the  colour  reactions  above  mentioned,  whereas 
the  distillate  did  not,  from  which  the  author  infers  that 
they  cannot  be  produced  either  by  ozone  or  hydrogen 
peroxide,  as  these  would  be  destroyed  or  removed  during 
the  distillation.  Since  it  is  destroyed  when  heated  with 
zinc  chloride  even  at  750  C,  and  also  by  sodium  hydrate 
at  110s,  he  feels  convinced  that  the  substance  producing 
the  colour  reaction  is  the  monohydrated  oxide  of  turpentine, 
C,0HieO.HaO.  The  author  finds  that  many  deoxidising 
agents  likewise  destroy  it. 

Dr.  Odlino  said  they  were  much  obliged  to  Mr. 
Kingzett  for  his  paper  on  a  subject  which  had  so  much 
attracted  the  attention  of  chemists.  Although  evidence 
that  ozone  is  formed  during  the  oxidation  of  turpentine 
is  altogether  wanting,  on  the  other  hand  he  hardly 
thought  the  non-existence  of  peroxide  of  hydrogen  was 
quite  established, for  it  was  a  much  more  stable  compound 
than  is  generally  supposed.  There  were  one  or  two 
points  he  would  like  to  offer  for  his  consideration.  It 
had  not  been  proved  that  hydrogen  peroxide  was  more 
soluble  in  water  than  in  turpentine,  and  therefore  it  was 
possible  that  it  would  not  be  washed  out  of  the  latter  by 
water.  Again,  with  respect  to  the  treatment  with  zinc 
chloride  destroying  the  property  which  the  oil  had  of 
giving  these  colour  tests,  it  was  not  known  what  the 
effects  of  zinc  chloride  might  be  on  peroxide  of  hydrogen. 

Mr.  Groves  asked  the  author  as  to  whether  he  believed 
that  the  property  which  ether  and  the  paraffins  in 
petroleum  acquired  during  slow  oxidation  of  giving  these 
colour  tests,  was  due  to  the  formation  of  a  peroxide  of 
ethyl  or  a  peroxide  of  the  paraffin. 

The  author  said  he  was  studying  the  action  of  zinc 
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chloride,  and  hoped  to  treat  of  it  in  a  second  paper. 
With  respect  to  the  oxidation  of  ether,  he  had  not 
investigated  the  subject  himself,  but  understood  that  this 
property  was  connected  principally  with  the  air  over  the 
ciher. 

The  last  paper  on  the  "  Action  of  Chloride  vf  Benzyl 
on  Camphor;  Part  II.,"  by  Dr.  D.  Tommasi,  was  read  by 
the  Secretary.  By  careful  fractionation  of  the  oils 
mentioned  in  the  hrst  pan  as  obtained  by  the  action  of 
benzyl  chloride  on  camphor,  the  author  succeeded  in 
isolating  the  following  substances:— A  liquid  boiling 
between  151°  and  152',  having  a  composition  C,0H,4  or 
C10H16.  In  the  former  case  it  would  be  an  isomeiide  of 
cymene,  in  the  latter  of  terebenc.  Also  a  benzene 
deiivative  boiling  at  176"  to  178°  C,  and  having  the 
formula  C-H|U0  :  a  compound  boiling  at  189  to  190  ,  of 
the  composition,  CioHj.O,  and  therefore  an  isomeride  of 
oxycymol  and  carvel,  and,  lastly,  a  liquid,  CtGH:40, 
boiling  at  2030  to  204 '.  The  two  last-mentioned  bodies 
yield  crystalline  derivatives  by  the  action  of  bromine. 
The  substance,  C,0H,,0,  moreover,  gives  a  nitrocompound 
heavier  than  water. 

The  President  having  thanked  the  author,  adjourned 
the  meeting  until  Thursday,  16th  of  Arril,  when  papers 
will  be  read  "On  some  Isomeric  Ttrpenes  ana  their 
Derivatives  (Part  IV.,  Oil  of  CajepntJ."  by  Dr.  C.  R.  A. 
Wright,  and  "  On  the  Constitution  ol  Urea,"  by  Dr.  D. 
Tommasi. 


NOTICES  OF  BOOKS. 


The  Royal  Commission  on  Scientific  Instruction  and  the 

Advancement  of  Science. 
The  Commission  has  not  been  idle.  It  has  just  issued  a 
fourth  Report.  The  former  reports  treated  mainly  of 
Science  teaching,  and  the  conditions  of  Science  instruction 
in  schools  throughout  the  country,  while  the  present 
Report  discusses  National  Scientific  Museums  and  Col- 
lections. The  Commissioners  consist  of — Two  noblemen 
of  considerable  influence  (both  are  in  the  House  of  Lords, 
and  one  of  them  is  an  elected  trustee  of  the  British 
Museum,  and  has  been  Chancellor  of  both  the  Universities 
of  Cambridge  and  of  London) ;  also  of  two  eminent 
physiologists,  and  two  eminent  mathematicians,  one 
of  whom  is  also  a  distinguished  physicist;  and,  finally,  of 
three  well-known  men  of  varied  attainments, —  all 
sincerely  penetrated  by  a  devotion  to  Science.  When 
Dr.  Miller  was  alive  there  was  also  a  chemist  among  the 
Commissioners.  The  work  has  been  well  done.  The 
Royal  Commissions  of  the  present  age  and  parliament  are 
not  like  those  of  fifty  years  ago. 

The  first  part  of  the  Report  gives  some  interesting 
details  concerning  the  administration  of  the  British 
Museum,  from  which  we  learn  that  it  is  governed  by  no 
less  than  fifty  trustees,  twenly-five  of  which  are  ex  officio. 
It  has  for  some  length  of  time  been  a  question  open  to 
much  difference  of  opinion  whether  personages  such  as 
the  Archbishop  of  Canterbury,  the  Lord  Chancellor,  the 
Speaker  of  the  House  of  Commons,  and  the  First  Lord  of 
the  Treasury,  who  have  important  duties  to  fulfil  else-  f 
where,  can  adequately  make  appointments  to  the  various  ' 
offices  in  the  Museum,  and  watch  over  its  interests  in 
every  direction.  The  Commissioners  do  not  give  any 
opinion  in  regard  to  this  broader  and  more  general  ques- 
tion, but  they  are  of  opinion  "  that  the  objections  to  the 
present  system  of  government  of  the  British  Museum  by 
a  Board  of  Trustees,  as  at  present  constituted,  so  far  as 
relates  to  the  Natural-History  collections,  are  well 
founded;  and  we  have  been  unable  to  discover  that  the 
system  is  attended  by  any  compensating  advantages." 
The  Commissioners  accordingly  suggest  that  a  Director 
of  the  Natural-History  collections  should  be  appointed  by 
the  Crown,  and  that  he  should  be  entrusted  with  the  entire 
control  of  the  department,  and  be  immediately  responsible 


to  a  Minister  of  State.  It  has  b  ccndccided  to  remove  the 
Natural-History  collections  to  South  Kensington,  and  we 
believe  a  suitable  building  is  now  bcin£  erected  for  them. 

In  regard  to  the  Hur.terian  Must  um  of  the  College  of 
Surgeons  (to  the  perfecting  and  maintenance  of  which  the 
nation  has  contributed  /^57,5<>»).  it  <s  su^cstei  that  no 
change  be  made,  and  that,  if  the  necessity  should  ever 
arise,  "  it  should  receive  support  from  the  Slate,  as  an 
Institution  intimately  connected  with  the  progress  of 
Biological  Science  in  this  country."  This  is  a  very  wise 
conclusion  to  have  arrived  at,  for  although  portions  of  the 
collection  would  no  doubt  admirably  supplement  the 
British  Museum  zoological  collections,  the  former,  if  re- 
moved from  the  College  of  Surgeons  to  South  Kensington, 
would  be  far  less  accessible  to  medical  students  than  they 
are  at  present. 

The  National  Botanical  Collections  and  Gardens  at 
Kew  are  next  discussed.  The  heibaiium  at  Kew  is  re- 
markably good,  while  that  at  the  Biitish  Museum  is  per- 
haps the  finest  in  the  world.  It  has  been  proposed  to 
unite  them,  but  the  Commissioners  do  not  adopt  this 
view.  The  Kew  herbarium  was  founded  by  Sir  William 
Hooker,  and  at  his  death,  in  1865,  was  purchased  by  the 
Government.  For  forty  years  it  has  received  almost  all 
the  collections  made  by  Government  expeditions.  The 
Gardens  occupy  300  acres,  and  are  believed  to  contain 
20,000  species  of  plants.  A  number  of  gardeners  are 
annually  trained  there,  who  are  afterwards  employed  in 
some  of  our  Colonics  abroad.  The  principal  recom- 
mendation made  by  the  Commissioners  in  this  regard  is  the 
following:—"  That  the  collections  at  the  British  Museum 
be  maintained  and  arranged  with  special  reference  to  the 
geographical  distribution  of  plants  and  to  Palxontology ; 
and  that  the  collections  at  Kew  be  maintained  and  arranged 
with  special  reference  to  Systematic  Botany." 

We  are  glad  to  see  that  the  Commissioners  recommend 
the  formation  of  a  cabinet  of  physical  and  mechanical 
instruments,  similar  to  that  in  the  Conservatoire  des  Arts 
et  Metiers.  They  further  recommend  the  establishment  of 
courses  of  leisures  on  scientific  subjects,  both  in  connection 
with  the  collection  of  apparatus  and  otherwise.  This 
system  has  already  been  adopted  to  some  extent.  For 
several  years  lefturcs  have  been  given  at  the  School  of 
Mines  to  working  men,  and  long  courses  of  lectures  are 
now  becoming  general  during  the  winter  session  in  all  our 
larger  towns. 

What  we  have  now  most  to  hope  is  that  the  valuable 
Report  of  the  Science  Commissioners  will  receive  the 
earnest  attention  of  both  Houses  of  Pailiament,  and  that 
the  subject  will  be  thoroughly  discussed.  A  great  step 
will  be  gained  when  the  whole  educational  system — sci- 
entific and  otherwise— of  the  country  is  placed  under  the 
control  of  a  Minister  of  State,  whom  we  would  willingly 
call  the  "  Minister  of  Public  Instruction."  We  do  not 
know  whether  by  the  late  election  we  have  lost  any 
Members  who  were  devoted  to  Science  and  to  Education, 
and  who  would  have  led  the  discussion  of  the  subject  in 
the  House,  but  we  may  at  least  console  ourselves  with  the 
fact  that  many  Members  of  the  new  Parliament  are 
devoted  to  the  educational  interests  of  the  country,  and 
will  no  doubt  bring  forward  the  suggestions  of  the  Com- 
missioners and  their  own  comments  during  this  present 
Session. 


Adulterations  of  Food,  tcith  Short  Processes  for  their 
Detection.  By  R.  J.  Atcherley,  Ph.D.,  F.C.S.  Lon- 
don :  Isbister  and  Co. 
Dr.  Atcherley  is  not  free  from  "  the  last  infirmity  of 
noble  minds."  In  the  brief  compass  of  ita — or  rather 
100 — small  and  widely-printed  pages,  he  ucdertakes  to 
supply  consumers  and  dealers  with  "easy  and  practical 
tests  as  to  the!  purity  of  articles  of  food,  and  to  give 
"processes  of  great  accuracy,  and  requiring  considerable 
experience  in  the  manipulation,"  for  the  benefit  of  pro- 
fessional analysts.   The  methods  described,  we  are  told 
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io  ihe  preface,  are  "  the  best  io  use  at  the  present  time,"  j  of  the  adulteration  of  wines,  Mr.  Atcherley  gives,  on  the 
aod  all  have  been  "  found  by  the  author  to  be  trust-  authority  of  Dr.  Muter,  the  statement  that  unadulterated 
worthy."  port  wine  will  float  for  a  time  on  the  surface  of  water, 

The  plan  of  the  work  is  simple:  the  various  articles  of  whilst,  if  elder-juice  or  brandy  has  been  added,  it  sinks  at 
food  and  drink  are  given  in  alphabetical  order.    Under   once  to  the  bottom.     That  elder-juice  may  have  an 
are  mentioned  the  "  probable  adulterations,"  with    "  alacrity  in  sinking  "  we  can  well  believe,  but  we  should 


their  methods  of  detection,  chemical  or  microscopical. 
Now.  without  at  all  questioning  the  value  of  the  processes 
selected,  we  cannot  help  thinking  that  much  of  the  in- 
formation here  given  is  superfluous  for  the  chemist,  and, 
on  the  other  hand,  altogether  insufficient  for  the  general 
reader.  Thus,  we  have  on  page  2  instructions  for  the 
determination  of  sulphuric  acid.  The  chemist  does  not 
need  them,  and  the  non-chemist  will  scarcely  be  able  to 
perform  the  operation  aright  without  more  minute  and 
detailed  directions. 

For  the  detection  of  picric  acid  in  beer,  the  author  gives 
a  new  test,  distilling  the  "  extract "  with  a  solution 
of  chloride  of  lime,  when  picric  acid,  if  present,  may  be  at 
once  recognised  by  the  peculiar  and  penetrating  odour  of 
the  chloropicrin  that  passes  over.  We  do  not  see  that 
this  process  is  superior  to  the  old  one  of  boiling  in  the 
spectcd  sample  a  little  clean  white  woollen  yarn,  which, 


if  picric  acid  be  present,  is  dyed  a  fine  pale  yellow. 
Turning  to  the  section  on  Bread,  we  are  glad  to  find  that 
th*  author  does  not  recommend  the  "  alum  test."  The 


observation  that,  if  potatoes  have  been  added,  the  aqueous 
extract  of  the  bread  will  be  neutral  and  the  ash  alkaline, 
is  important. 

The  "  probable  adulterants  "  of  butter  form,  according 
to  the  author,  a  long  and  revolting  list : — "  Water,  salt, 
silicate  of  sodium,  chloride  of  calcium,  starch,  potatoes, 
flour,  cheese-stuff,  rag-pulp,  gelatine,  beef  and  mutton 
suet,  and  various  othir  fats."  Of  "  rag-pulp"'  as  an  in- 
tentional adulteration,  we  never  met  with,  nor  heard  of, 
an  authenticated  instance.  Indeed,  considering  that  Bait 
and  water  can  be  incorporated  with  butter  to  the  extent  of 
35  per  cent,  there  seems  little  temptation  for  adulterators 
to  try  other  sophistications.  Under  Ketchup,  the  author 
furnishes  what  must  be  regarded  as  full  proof  of  its  adul- 
teration with  the  juice  of  putrefying  livers  of  horses.  For 
such  frauds  the  existing  Adulteration  Act  is  far  too  lenient. 

In  speaking  of  cheese,  the  author  quotes,  from  Nor- 
mandy, a  case  of  several  persons  poisoned  by  eatii.g  cheese 
coloured  with  anatto,  which  had  been  adulterated  with 
red-lead.  Such  cases  we  consider  to  be  very  rare.  Dyers 
and  printers  do  not  find  anatto  adulterated ;  and,  on  the  ' 
other  hand,  it  must  be  remarked  that  cheese  perfectly  free 
from  any  mineral  impurity  has  sometimes  been  known  to 
produce  all  the  symptoms  of  an  irritant  poison.  Dr. 
Atcherley  omits,  among  the  impurities  of  cheese,  to  mention 
potatoes  and  farina,  which  we  have  repeatedly  found  in 
Lincolnshire  cream-cheese. 

In  cocoas  and  chocolates,  it  is  open  to  question  how 
far  sugar  is  to  be  considered  as  an  adulteration.  In 
treating  of  milk,  we  regret  to  find  the  author  still  attaching 
a  certain  value  to  the  indications  of  the  lactometei.  As 
Mr.  Wanklyn  has  clearly  shown  in  his  recent  work  on 
"Milk  Analysis,"  the  fraudulent  dealer,  by  removing 
cream,  raises  the  specific  gravity  of  his  milk,  and,  by  adding 
water,  lowers  it  again  to  its  former  standard.  In  his  in- 
struaions  for  the  determination  of  the  casein  and  fat,  the 
author  recommends  the  addition  of  plaster-of-paris.  Mr. 
Wanklyn,  as  our  readers  will  doubtless  remember,  cautions 
the  student  against  such  an  admixture. 

The  adulteration  of  raw  sugars  with  such  substances  as 
sand,  gypsum,  chalk,  &c,  whatever  may  have  been  for- 
merly the  case,  is  now  very  rare.  We  know  that  chemists 
have  in  vain  attempted  to  meet  with  such  samples,  even 
in  the  lowest  districts  of  London. 

Under  Tea,  the  author  mentions  iron  filings  among  the 
probable  adulterants,  a  point  recently  disputed.  Why, 
by  the  way,  does  not  Government  legalise  the  sale  of 
sloe-leaves  as  an  admixture  in  tea,  the  purchaser  being 
informed  thereof  by  label  or  otherwise  ?  They  approach 
quite  as  near  to  tea  as  chicory  does  to  coffee.  In  speaking 


require  high  authority  before  admitting  that  the  addition 
of  brandy,  a  liquid  specifically  lighter,  caused  wine  to 
sink  in  water. 

The  last  twelve  pages  are  devoted  to  the  preparation  of 
standard  solutions,  and  there  are  also  figures  showing  the 
microscopic  characters  of  starches,  coffee,  cocoa,  &c. 

The  Whole  History  and  Mystery  of  Bett-Root  and  Beet- 
Root  Sugar.  By  E.  LeVroy  Cull,  of  the  Canada 
Company,  Toronto.  Toronto :  Globe  Printing  Company. 

The  author  of  this  pamphlet  wishes  to  introduce  the 
cultivation  of  the  beet  root  and  the  manufacture  of  beet- 
root sugar  into  Canada.  He  maintains  that  the  roots 
grown  in  Canada  are  as  rich  in  saccharine  matter  as  the 
best  French  or  German  samples,  and  he  gives  very  plain 
directions  as  to  the  method  of  extracting  the  sugar,  and 
refining  it,  so  far  as  to  fit  it  for  home  consumption,  and 
for  the  use  of  the  professed  refiner. 

There  is,  however,  one  passage  which  requires  a  ' 
of  comment,  and  of  warning  for  the  public: — 

"  In  all  the  departments  in  France  and  in  Germany 
where  beet-sugar  is  grown  and  manufactured,  the  yield  of 
wheat  produced  by  those  departments  has  been  more  than 
doubled,  and  that  notwithstanding  that  potash  and  soda  is 
made  from  the  refuse  of  the  sugar  and  sold  and  taken 
away  from  the  land,  thus  really  depriving  the  land  of 
important  mineral  constituents,— so  fertilising  to  the 
farms  is  found  the  feeding  of  the  beet-root  pulp,  and  the 
increase  of  manure  from  the  numbers  of  cattle  kept  on  it, 
in  spite  of  the  loss  of  potash  and  salts  in  the  sugar-crop." 

Unless  the  supply  of  polash  in  a  soil  is  unlimited,  or 
can  be  created  by  the  beet-root,  or  by  the  cattle  fed  on 
the  pulp, — three  utterly  absurd  suppositions, — the  loss  of 
potash  must  be  supplied  by  some  specific  manure,  or  the 
land  must  sooner  or  later  be  reduced  to  complete  sterility. 
In  Germany  the  loss  of  potash  is  very  generally  compen- 
sated by  the  use  of  Stassfurt  salts.  We  should  strongly 
advise  the  Canadians  not  to  sell  the  potash  away  from  the 
land  without  some  mineral  is  accessible  which  may  supply 
the  deficiency.  If  this  last  precaution  is  attended  to,  we 
'  quite  agree  with  Mr.  Cull  that  the  cultivation  of  beet-root 
'  will  improve  the  condition  of  the  soil,  and  prove  a 
valuable  feature  in  Canadian  agriculture. 


to  the  Study  of  Organic  Chemistry 
London 


By 

Longmans,  Green, 


Introduction 
Henry  E.  Armstrong. 
and  Co. 

This  work, — one  of  Messrs.  Longmans'  well  known  series 
of  "  Text-books  of  Science," — is  in  its  aim  not  descriptive, 
but  systematic.  The  author  confines  his  attention  to 
compounds  whose  constitution  and  mutual  relations  have 
been  determined,  and  leaves  the  reader  to  look  elsewhere 
for  information  on  bodies  less  thoroughly  known. 

After  instructions  on  determining  the  ultimate  constitu- 
ents of  organic  compounds,  the  author  enters  upon  formula;. 
Whilst  regarding  "  graphic  "  formula  as  a  "  more  developed 
form  of  rational  formula;,"  he  is  sparing  in  their  introduc- 
tion. He  gives  indeed  this  most  valuable  and  necessary 
caution  1—"  The  use  of  these  terms  seems  to  imply,  how- 
ever,  that  such  formula;  express  the  constitution  or  struc- 
ture of  the  bodies  to  which  they  refer ;  but  we  must  guard 
ourselves  most  carefully  against  this  impression,  since, 
hypothesis  aside,  we  possess  no  real  knowledge  as  to  the 
internal  constitution  of  chemical  compounds,  or  of  the 
mode  of  arrangement  of  the  atoms  of  which  bodies  are 
presumed  to  be  made  up." 

Such  a  caution  coming 'from  such  a  quarter  is  doubly 
valuable.  We  fear  there  are  teachers  of  chemistry  not  a 
few  who  suffer  their  students  to  go  away  with  the  notion 
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the  actual  relative 
up  a  compound — a 


that  "graphic"  formula  represent 
positions  of  the  atoms  which  make 
hypothesis  which,  to  say  the  least,  is  far  from  proven.  In 
the  classification  of  the  carbon  compounds,  the  author 
does  not  adopt  the  common  division  into  the  two  main 
groups  of  fatty  and  aromatic  substances.  In  so  doing 
we  believe  be  is  justified  by  fads.  Certainly  every 
dichotomous  classification  should,  a  priori,  be  regarded 
with  great  suspicion. 

The  tables  of  the  homologous  and  isomeric  substances 
of  the  different  series  are  an  interesting  feature  of  this 
work  and  are  likely  to  prove  very  useful  to  students. 


CORRESPONDENCE. 

SPECIFIC   GRAVITY   BOTTLE  FOR 
SPONTANEOUSLY  INFLAMMABLE  LIQUIDS. 

To  the  Editor  of  the  Chemical  News. 
Sir,— In  the  March  number  of  the  Journal  of  th*  Chemical 
Society  Mr.  J.  B.  Hannay  has  made  some  observations 
intended  to  refer  to  the  modification  of  Rcgnault's  specific 
gravity  bottle,  suggested  by  me  to  meet  the  requirements 
of  spontaneously  inflammable  liquids. 

"  The  sole  object,''  remarks  Mr.  Hannay,  "  of  the  mo- 
dification is  to  allow  of  the  liquids  being  poured  quickly 
into  the  bulb."  This  passage  alone  exhibits,  on  the  part 
of  the  writer,  a  complete  want  of  knowledge  of  the  con- 
tents of  my  note  on  the  subject  (sec  Phil.  Mag.,  October, 
1873  ;  Chemical  News,  vol.  xxviii.,  p.  211).  The  fact  is, 
the  modification  necessarily  increases  the  difficulty  of 
rilling :  hence  the  sentence  in  my  paper—"  A  pipette  with 
a  capillary  tube  will  be  found  convenient  for  introducing 
the  liquid." 

"  When  once  the  water-values  have  been  determined 
for  each  division  on  the  neck,  it  will  be  seen  that  it  is  only 
necessary  to  fill  the  bottle  so  that  the  surface  of  the 
liquid  shall  fall  within  the  range  of  the  graduations. 
Another  advantage  is  that  the  contents  can  be  raised  or 
lowered  to  the  normal  temperature,  and  the  volume  read 
off  without  addition  or  subtraction  of  liquid."  The  object 
of  the  modification  being  thus  expressed  in  my  paper,  I 
can  understand  the  general  tenour  of  Mr.  Hannay's  ob- 
servations only  by  assuming  that  he  has  not  even  seen 
that  which  he  has  succeeded  so  well  in  misrepresenting. 

After  annihilating  my  bottle,  the  warrior  modestly  con- 
tinues—  "The  apparatus  above  described  (i.e.,  Mr. 
Hannay's),  however,  is  admirably  adapted  for  any  of  these 
liquids  " — such  as  zinc  ethyl.  But  Mr.  Hannay  makes  no 
mention  of  having  tried  the  experiment.— I  am,  &c, 

Alfred  Triuc. 

April  8th,  1874. 

REVALUATION  OF  SALT-CAKE  OR  CRUDE 
SULPHATE  OF  SODA. 


To  the  Editor  of  the  Chemical  News. 
StR,— The  method  usually  adopted  in  Widnes  (the  great 
centre  of  salt-cake  manufacture)  is  as  follows : — 

The  free  acid  (H*S04)  is  determined  by  standard  sodic 
hydrate. 

The  undecomposed  NaCl  is  determined  by  standard 

argentic  nitrate. 
Then  '75  per  cent  is  allowed  for  silica  and  ferric  oxide, 
and  this  allowance  I  find  to  be  practically  correct. 
The  difference  is  then  called  NaaS04. 
Some  few  chemists,  after  determining  the  NaCl  and 
HjS04  as  above,  titrate  with  standard  BaClj,  and  deduct 
the  free  H2S04  from  the  total  so  obtained,  and  calculate 
the  difference  into  Na2S04;  but  this  is  obviously  no  im- 
provement, and  takes  a  much  longer  time.— I  am,  &c. 

R.  J.  Tnrmswooo. 

Radcliffe  nc»r  Manchester, 
March  30th,  1874. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 

Noti.  All  decrees  of  temperature  are  Centigrade,  unless  other* iic 
•ipreited. 

Comfits  Rendu*  Hebdomadaires  des  Stances  de  I'Academie 
des  Sciences,  February  16,  1874. 

Acid  Waters  Arising  in  the  Volcanoes  of  the 
Cordilleras. — M.  Boussingault.— The  water  is  found 
acidified  by  sulphuric  acid  and  hydrochloric  acid,  the 
origin  of  which  the  author  traces. 

Mechanical  Equation  which  Corresponds  to  the 
Equat  ion  /  —  =0. — M.  Clausius. 

Report  on  Memoir  of  M.  Marey  on  the  Point  of 
Support  of  a  Wing  on  the  Air. — The  Committee  briefly 
review  the  course  of  M.  Marey's  researches  approving 
(with  slight  reservation)  the  results  given  in  a  recent  note, 
and  speaking  highly  of  the  methods  adopted  for  registering 
movements. 

New  Typographic  Model  Map  of  Mont  Blanc— M. 
Viollet  Leduc. 

Action  of  Fresh  Water  on  Metallic  Lead;  Re- 
searches by  the  Electrolytic  Method. — MM.  Mayercon 
and  Bergerct. — Sulphide  of  lime  is  soluble  in  fresh  water, 
and  in  water  saturated  with  sulphuretted  hydrogen.  The 
latter  gas  does  not  show  lead  in  a  liquor  unless  the  metal 
is  in  certain  quantity.  Calcareous  and  gypseous  river- 
water  dissolves  metallic  lead.  The  Saint  Etienne  water 
contains  lead,  but  in  too  small  quantity  to  be  hurtful. 

Method  of  Determination  of  the  Density  of  Vapours 
— M.  Croullebois. — The  ordinary  methods  are  unsuitable 
for  some  volatile  substances  which  take  fire  spontaneously 
on  contact  with  air,  or  are  easily  decomposed  by  various 
influences,  or  whose  maximum  tensions  of  vapour  are  not 
)  known  between  limits  of  temperature  where  the  compound 
is  stable.    An  example  is  liquid  phosphoretted  hydrogen. 
In  the  author's  method  a  glass  vessel  i|  litre  capacity, 
with  well  calibrated  tube  1*20  m.  long  and  0-02  diameter, 
is  filled  with  mercury,  and  inverted  over  a  deep  vessel  of 
mercury.    A  capsule  containing  the  liquid  to  vapourise  is 
passed  in  and  broken  against  the  wall  of  the  tube,  on 
which  vapourisation  occurs,  and  the  deptession  of  the 
mercury  is  noted.    Suppose  the  tube  raised  to  increase 
the  capacity.    If  there  remain  an  excess  of  liquid  at  the 
same  temperature  the  height  of  the  mercury  column  will 
be  unchanged.    If,  "on  the  contrary,  the  liquid  be  entirely 
vapouriscd  the  vapour  will  behave  like  a  gas  subject  to 
Mariotte's  law,  and  the  height  of  the  mercury  column 
increase. 

Movements  of  Chlorophyll  in  Sclaginellas.— M. 
Prillicux. 

Relations  which  may  exist  between  Thermo- 
Electric  Properties  and  Crystalline  Form. — M.  Friedel. 
—The  author's  results  are  somewhat  in  opposition  to  those 
of  the  late  M.  Rose. 

Preservation  of  Wood  by  means  of  Sulphate  of 
Copper. — MM.  Boucherie.— M.  Hatrfeld  questions  the 
preserving  power  of  sulphate  of  copper,  and  prefers  the 
acid  tannate  of  protoxide  of  iron.  M.  Boucherie  contests 
this  view,  and  points  out  the  necessity  of  using  a  pure 
sulphate  of  copper,  as  samples  containing  5  or  6  per  cent 
of  sulphate  of  iron  give  unsatisfactory  results. 

Facts  Relative  to  the  History  of  the  Yeast  of  Beer. 
— M.  P.  Schutzenberger. — The  sample  examined  contained 
29  to  30  per  cent  of  solid  matter.  If  boiled  and  washed 
with  hot  water  it  left  an  insoluble  residue  of  from  20  to 
2i*5  per  cent.    If  stirred  up  in  water  and  allowed  to  stand 


for  twelve  to  fifteen  hours  at  a  temperature  of  35s  to  40s  C. 


1  0 
»  it 


gives  up  to  boiling  water  17  to  18  per  cent  of  soluble 
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matter ;  the  insoluble  residue,  dried  at  100°  C,  weighs 
12*5  to  13  per  cent.  The  extract  contains  a  notable 
amount  of  phosphates;  a  gummy  matter  resembling  arabin; 
leucin  and  ly rosin ;  carnin,  xanthin,  guanin,  and  hypo- 
xanthin.  Urea,  uric  acid,  creatin,  and  creatinin  were  not 
detected.    Inorit  and  inoric  acid  are  still  to  be  sought  for^ 

Observations  Relative  to  the  Recent  Communica- 
tion of  M.  Gernez  on  the  Efflorescence  of  the  Two 
Hydrates  Formed  by  Anhydrous  Sulphate  of  Soda. 
— A  controversial  paper  in  reference  to  communications 
read  {Comptts  Rendus,  Jan.  19  and  26, 1874). 

The  Anti-fermentescible  and  Antiseptic  Properties 
of  Solutions  of  Chloral  Hydrate.— MM.  Dujardin 
Beaumetz  and  Hirne.— The  authors  find  that  solutions  of 
chloral  hydrate  prevent  the  decomposition  of  a  number  of 
albumenoid  and  other  animal  matters,  such  as  albumen, 
milk,  urine,  &c. 


Btrichlt  itr  Dtutschtn  Chtmischen  Gtstlkchaft  sit  Berlin 
No.  2,  February  9,  1874. 

Fluctuations  in  the  Chemical  Action  of  the  Solar 
Spectrum,  and  on  an  Apparatus  for  its  Measurement. 
— Herman  Vogel.— Along  with  the  aftion  of  various 
absorbents  the  author  wished  to  determine  with  accuracy 
the  chemical  influence  of  the  solar  spectrum  upon  pure 
bromide  of  silver.  He  found  it,  however,  impossible  to 
obtain  identical  results.  The  action  passed  sometimes 
into  the  violet  and  ultra-violet,  and  at  other  times  far  into 
the  yellow  and  red.  It  was  found  by  special  experiments 
that  this  fluctuation  was  not  due  to  a  varying  sensitiveness 
of  the  plates.  Hence  the  cause  of  the  fluctuations  had  to 
be  sought  in  changes  in  the  relative  intensity  of  the 
colours  themselves.  It  is  known  that  when  the  sun  is  low, 
and  its  rays  have  to  pass  through  a  greater  thickness  of 
the  atmosphere,  the  intensity  of  the  violet  end  of  the 
spectrum  decreases  more  rapidly  than  that  of  the  red. 
In  the  spectrum  of  the  setting  sun  violet  is  often  absent 
(Maclear).  Bunsen  and  Roscoe  observed  that  the  chemical 
power  of  different  rays  is  extinguished  by  the  atmosphere 
in  different  degrees  at  different  times  of  the  day.  Both 
these  chemists,  however,  have  devoted  very  few  experi- 
ments to  this  subject,  and  have  occupied  themselves  with 
the  determination  of  the  total  chemical  action  of  sunlight, 
without  reference  to  the  share  of  every  single  colour  in 
such  action.  They  observed  the  decrease  of  the  total  in- 
tensity of  the  sun's  rays  with  the  decreasing  altitude  of 
the  sun,  and  with  the  rise  of  the  barometer.  Their 
photometer,  not  very  sensitive  for  red,  yellow,  and  green, 
scarcely  admitted  the  observation  of  fluctuations  in  the 
chemical  action  of  the  red  end  of  the  spectrum.  The 
bromide  of  silver  plates  show  these  variations  very 
distinctly.  All  the  observations  were  made  with  a  cloud- 
less sky,  and  considering  the  short  space  of  time  in  which 
the  phenomena  were  observed,  it  is  not  very  probable  that 
they  were  due  to  changes  in  the  surface  of  the  sun  itself. 
A  full  description  of  an  apparatus  for  registering  these 
changes  photographically  is  announced. 

Sulpho-ureaand  Guanidin.— J.  Volhardt.—  The  author 
has  obtained  guanidin  from  sulphocyanide  of  ammonium. 

On  Cyanamid. — J.  Volhardt. — The  author  describes  a 
new  and  productive  method  of  obtaining  cyanamid.  He 
takes  an  aqueous  solution  of  sulpho-urea,  not  quite 
saturated,  and  prepared  in  the  cold,  and  treats  it  with 
vellow  mercuric  oxide  carefully  washed.  The  oxide, 
which  must  be  previously  stirred  up  into  a  paste  with 
water,  is  added  very  slowly  in  small  portions.  An  excess 
of  mercury  is  carefully  to  be  avoided. 

Preliminary  Communication  on  the  Production  of 
Constant  Normal  Flames.— V.  Wartha.— This  paper  is 
unintelligible  without  the  accompanying  illustration. 

Remarks  on  Opium  Bases.— O.  Hesse.— A  preliminary 
communication  with  reference  to  Dr.  Wright's  paper 
{Btrichte,  vi.,  1551).  ' 


Nitro-Compounds  of  Inosit. — H.  Vohl. — The  author 
finds,  in  contradiction  to  his  former  results,  that  not  one 
but  two  nitro-compounds  are  obtained  by  the  action  of 
concentrated  sulphuric  and  nitric  acids  upon  anhydrous 
inosit,  namely,  CcIMNO^Og  and  C6H9(NOa)306. 

Phosphorite  from  Estremadura. — B.  Niederstadt. — 
This  phosphorite  is  brought  especially  from  Logrosan,  and 
is  met  with  in  commerce  in  the  shape  of  hard,  stoney, 
tuberous-looking  lumps,  about  the  size  of  a  man's  fist, 
and  of  a  yellowish  red  colour.  Its  small  percentage  of 
iron  and  alumina,  which  together  do  not  reach  2  per  cent, 
gives  it  a  great  advantage  over  the  phosphorite  of  the 
Lahn,  as  it  yields  superphosphates  which  do  not  become 
"  reduced  "  on  keeping.  The  percentage  of  quartz  and  of 
carbonate  of  lime  is  a  drawback.  The  superphosphate 
obtained  is  dry  and  granular.'  Subjoined  is  the  analysis 
of  a  sample  of  this  mineral,  ex  Porta  Packet  :— 
Phosphate  of  lime  (tricalcic)  ..  25  052 
Phosphate  of  magnesia   . . 

Carbonate  of  lime  

Sulphate  of  lime   

Ferric  oxide   


  1 200 

  0-621 

Alumina    Q'165 

  1520 

  trace 


Fluor  calcium 
Manganese 

Silica  25720 

Water   0250 


99242 

Total  phosphoric  acid  28-850  per  cent. 

Analysis  of  a  Mineral  from  Orawicza.— J.  V. 
Janovsky.— 


Ferrous  oxide 

Lime   

•  •    37  03 

Loss  on  ignition  . . 

..  037 

10079 

The  specific  gravity  is  3-01  (see  vol.  vi.,  heft  19). 

Oxidation  of  Ortho-Toluilic  Acid  obtained  from 
Liquid  Synthetic  Dimethyl-Benzol  by  meanu  of 
Chromic  Acid. — Paul  Jannasch. — The  result  obtained 
was  an  unimportant  quantity  of  paraphthalic  acid,  no 
isophthalic  acid  being  formed. 

Basicity  and  Constitution  of  Iodic  Acid. — Julius 
Thomsen. — The  author  concludes,  that  the  proportions  of 
water  being  equal,  r  molecule  of  periodic  acid  and  a 
double  molecule  of  iodic  acid  occupy  the  same  volume, 
and  that  iodic  acid  is  bibasic,  and  is  to  be  expressed  by 
the  formula  IjOtHj. 

Theory  of  Fermentation. — M.  Traube. — The  author, 
in  a  treatise  published  1858,  ascribed  the  action  of  yeast 
and  similar  ferments  to  their  affinity  for  oxygen.  Pro- 
ceeding on  this  hypothesis  he  suspected  that  inorganic 
bodies,  capable  of  attracting  oxygen,  must  have  an  action 
upon  sugar  resembling  that  of  yeast.  He  finds  that  at 
1500  to  160"  platinum  black  splits  up  sugar  dissolved  in 
water.  Carbonic  acid  is  given  off,  and  a  volatile  body 
with  an  odour  like  that  of  acetic  ether,  and  which  on  the 
addition  of  chloride  of  calcium  is  separated  from  the 
water  as  a  light  oil,  and  gives  with  iodine  and  potash  the 
well-known  iodoform  reaction. 

Action  of  Cyanate  of  Potassa  upon  Sarkosin.— E. 
Salkowski. 

Monitenr  Scitniifiqut,  du  Dr.  Quesncville, 
January  1874. 

Analysis  of  Potable  Waters.— Dr.  F.  Fischer.— This 
paper  is  accompanied  by  illustrations.  The  author  pro* 
poses  to  determine  organic  matter  by  means  of  permari- 
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I  Chimical  News, 

I    April  to  1 574 


ate  and  ammonia  by  evaporating  500  c.c.  almost  to 
with  a  few  drops  of  hydrochloric  acid,  and 


distilling  the  residue  with  an  alcoholic  solution  of  potassa 
The  distillate  is  received  in  20  c.c.  of  a  decinormal  acid, 
the  excess  of  acid  determined  with  a  decinormal  potash 
solution. 

Analysis  and  the  Properties  of  Blood. — M.  Fcrnand 
Papillon. — A  lengthy  paper  not  adapted  for  abstraction. 

Madder  and  Artificial  Alizarin.— A.  Rieu. — The  author 
in  a  letter  to  Dr.  Quesneville  complains  that  the  madder 
growers  of  the  south  of  France  have  undertaken  no  studies 
of  the  respedive  yield  of  colouring  matter  under  the  in- 
fluence of  different  manures ;  no  experiments  on  the  yield 
of  the  fifty  known  varieties  of  madder ;  no  attempts  to 
improve  the  strain  by  selecting  seed;  no  attempts  at 
diminishing  the  long  stay  of  the  plant  in  the  earth  ;  and, 
in  short,  no  movements  calculated  to  reduce  the  cost  of 
this  precious  material. 

Polyttchnitcktt  Journal  von  Dr.  E.  U.  Dingltr, 
Band  210,  l. 

Quantitative  Determination  of  Oxide  of  Iron  by 
means  of  Hyposulphite  of  Soda. — J.  M.  Crafts. 

Preparation  of  Oxalic  Acid  from  Sawdust  Bran,  and 
Lignose.— \V.  Thorn. 

erimental  Investigation  on  Explosives.— Roux 


Improvements  in  Ihe  manufacture  of  explosive  compounds.  Samuel 
Joseph  Mackie,  and  Camilla  Alphonsc  haure,  both  01  No.  3,  Dels  hay 
Street,  Great  George  Street,  Westminster.  May  30, 1S73.— No.  isjo. 
"1  hi>  Provisional  Specification  describes  mcana  by  which  gun-cotton 
in  a  fibrous  state  aa  when  made  from  cotton  waste  or  skeins  may  be 
formed  into  granules  or  lumps.  Granules  formed  from  gun-cotton 
which  baa  been  reduced  to  an  impalpable  powder,  and  cither  alone  or 
mixed  with  other  matciials.are  rendered  compact  by  caua  nga  plunger 
to  descend  into  a  chamber  containing  a  quantity  of  such  granules,  the 
>urfaces  of  the  granules  having  been  previously  powdered  over  to 
prevent  their  sticking  together.  The  compressed  cake  of  granules  so- 
produced  is  afterwards  broken  up— also  an  improved  process  of  drying 
gun-cotton  and  other  solid  explosives— also  mixing  vaiious  substances 
with  gun-cotton  and  such  like. 

A  new  or  improved  compound  for  Iht  tn  snufacture  0/  cements  or  arti- 
ficial stone,  capab.e  alto  of  bttng  mid  as  an  artificial  fuel.  Tbs 
Kevercnd  Granville  Hamilton  Forbes,  Keel  or  of  Broughton,  Northamp- 
tonshire. May  20,  1S73. — No.  1832.  The  novelty  of  my  invention 
consists  in  the  mixture  of  chalk  or  limestone  with  the  foul  lime  of  gas- 
works and  with  tar  for  the  purpose  of  Risking  ccmseits  or  artificial 
none.  The  compound  is  also  capable  of  being  used  asanarttoc  di  fuel 
which  when  sufficiently  burnt  leaves  »  valuable  1 
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Purification  of  Water,  and  on  the  Action  of  Spongy 
Iron  upon  Impure  Water.— Gustav  Bischof. 

A  New  Reagent  for  Blood,  and  its  use  in  Forensic 
Chemistry. — F.  L.  Sonnenschein. 

Preparation  of  Condensed  Milk.— Trommer. 

Band  2 to,  2. 

Determination  of  Oxygen  in  the  Gases  Escaping 
from  Lead  Chambers.— L.  Vogt. 

Application  of  the  Refuse  of  Towns.— F.  Fischer. 

Report  on  Coignet's  Process  for  Preparing  Animal 
Matters  Destined  for  the  Manufacture  of  Chemical 
Manures. — Herve'  Magnon. 

Preservation  of  Meat  for  the  Army. — Broxner. 

Utilisation  of  the  Sulphuretted  Mass.— Moritz 
Vollmar. 


NOTES  AND  QUERIES. 


Lakes.— Will  some  kind  reader  please  answer  the  following:  — 
After  the  precipitation  nf  alumina  and  colouring  matter,  arc  any  other 
ingredients  added  .'  Why  and  how  arc  lakes  made  into  cones,  and  at 
what  temperature  arc  the  cones  diicd  ?— M.  Houghton. 

Carbonising  Peat.— The  Scientific  American  of  March  26  con- 
tained an  article  concerning  an  invention  of  Mr.  Kidd'sfor  carbonising 
peat  taken  from  your  paper.  1  would  like  to  get  further  particulars 
ii«.m  parties  interested  in  said  apparatus,  as  to  the  efficiency, cost,  and 
quality  of  the  peat  after  treatment.  1  can  control  a  large  pcat-bcd.and 
it  the  peat  alter  the  treatment  would  be  suitable  for  making  gas,  and 
to  use  in  furnaces,  &c, could  I  nd  a  market  close  by  for  same.— G.M.  II. 

Estimation  of  Nitrogen.— <Reply  to  "  Student.")— lly  Dumtt'i 
method  (combustion  with  oxide  of  coppcr)delcrminc  the  total  nitrogen ; 
'  by  V 
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ABRIDGMENTS  OF  PROVISIONAL  AND  COMPLETE 
SPECIFICATIONS. 

Improvements  in  the  manufacture  0/  carbonates  of  toda  and  potash, 
and  in  cpparalus  employed  therein.  Alfred  Evans  Fletcher,  chemist, 
Liverpool.  Msy  16,  1873.— No.  17S6.  This  consists  (1)  in  passing 
sulphurous  acid,  steam,  and  atmospheric  air  through  common  salt  to 
form  sulphate  of  soda ;  (a)  in  passing  carbonic  acid  through  heated  sul- 
phate of  soda  to  form  sulphide  of  sodium  and  carbonic  acid  ;  and  (3)  in 
passing  the  carbonic  acid  and  water  or  its  vapour  through  the  sulphide 
of  aodmm  to  convert  it  into  carbonate  of  soda.  The  sulphide  of 
hydrogen  finally  given  off  is  burnt  and  again  used  as  sulphurous  acid 
in  the  first  stsge  of  the  process.  Instesd  of  carbonic  oxide,  gases  or 
vapours  containing  hydrogen  and  carbon  or  carbonaceous  matter  may 
be  used.  The  advantages  of  this  process  are  that  the  same  sulphur  is 
used  over  and  over  again,  and  that  the  only  materials  required  are  salt 
and  fuel.  The  apparatus  consists  of  a  series  of  two  or  more  converting 
chambers  connected  by  passages.   The  chambers  may  be  healed. 

Improvements  in  preserving  stone,  wood,  and  other  substances  from 
decay.  Robert  Austin  Plunkett,  Warren  Point.  Down,  Ireland. 
May  j6,  1873.— No.  1789,  The  preserving  material  is  a  solution  of 
alum,  in  the  proportion  of  about  :  pound  of  alum  to  1  gallon  of  water, 
applied  in  a  heated  state  to  the  surface  required  to  be  preserved  or 
protected. 

A  new  or  improved  compound  for  the  manufacture  of  time-cement  or 
plaster,  capable  also  of  being  used  as  an  artificial  fuel.  The  Reverend 
Granville  Hamilton  Forbes,  Rector  of  Brougbton,  Northamptonshire. 
May  19,  1873. — No.  1816.  The  novelty  of  my  invention  consists  in  the 
mixture  of  tar  with  the  foul  lime  of  gas-works.  The  mixture  is  burnt, 
and  afterwards  reduced  to  a  fine  powder.  It  is  then  capable  of  being 
used  aa  a  substitute  for  common  quick-lime  in  building,  or  as  a  sub- 
stitute for  plaster -of-paris.  As  the  compound  can  be  burnt  in  an 
iary  grate,  it  can  be  used  with  other  fuel  fa 


'arreutrapp  and  Will's  (soda-iimc)  t 
ammonia  salts  and  organic  mailer :  the  difference  is  toe  1 
to  nitrstes  (details  in  "  Frescnius.")— T. 

Estimation  of  Nitrogen.— 1  Reply  10  ■*  Student.")— Take  tjOgrs. 
of  the  sample  containing  n:trogenous  organic  matter,  sulphate  of 
ammonia,  and  nitrate  of  soda.  Wish  out  the  sulphate  and  nitrate 
with  water',  diluting  the  filtrate  up  to  10m.  grs.  measure  (leaving  the 
nitsogenous  organic  matter  upon  the  filter,  which  may  be  dried  and 
converted  into  ammonia  with  soda-lime)  For  estimation  of  the  am- 
monia in  the  sulphate,  lake  i  m.  grs.  measure  of  the  filtrate,  which 
represents  13  grs.  of  the  original  sample,  introduce  into  a  distilling- 
flask  or  retort,  and  drive  off  the  ammonia  with  caustic  soda  (receiving 
it  into  n  >rmal  acid,  and  estimating  as  usual f.  This  leaves  the  nitrate 
of  soda  in  an  alkaline  solution  ready  for  converting  into  ammonia  with 
zinc  and  iron,  or  aluminium,  at  the  discretion  of  the  analyst.  1  have 
adopted  this  method  some  years, and  found  it  work  well.— E.  HuxTca. 

Notes  on  the  Utilisation  of  Sewage.— (From  the  "Report  of 
the  Main  Drainage  Committee  for  1864,"  vol.  487). 

4,-28.  (To  Professor  Way.)  You  stated  in  your  evidence  before  the 
Committee  on  the  Sew  age  ol  Towns  in  1862.  thai  soils  contain  a  power 
of  separating  from  liquids  containing  manure  all  the  important 
elements  ot  the  manure,  and  that  the  action  takes  place  not 
by  mere  filtration,  because  those  dissolved  matters  would  pass 
through  a  fitter,  but  by  a  sort  of  chemical  attraction,  between  the  in- 
gredients of  a  fei  tile  soil  and  those  of  manure  ?— Yes.  At  this  moment 
there  is  a  dispute  a>  to  whai  the  nature  of  that  action  is.  Baron 
Liebig  believes  that  it  is  a  physical  action  similar  to  the  action  of  char- 
coals in  removing  colour  from  syrups  and  things  of  that  kind;  my  own 
conviction  is,  that  it  is  a  true  chemical  action;  but  it  is  not  at  all  a 
settled  question. 

4729.  It  is  an  atnaction  between  the  day  and  the  manurial  pro- 
perty of  the  sewage,  U  it  not  ?—  Yes,  in  a  great  measure. 

4732.  The  radment  the  sewage  has  sunk  into  a  clay  or  loamy  soil, 
does  not  the  smell  disappear  !— Yes. 

47J3-  Is  that  because  those  manurial  properties  havt  all  been  ab- 
stracted by  means  of  the  soil  ?— Yes. 

4740.  [to  the  same.)  It  is  merely  a  filtration,  Is  it  not  ?— Not 
exactly  a  filtration,  speaking  of  sand,  apart  from  vegetation  growing  on 
the  sand,  sand  has  a  peculiar  power,  which  Is  tctally  different  from  the 
power  clay  possesses,  of  which  we  were  speaking  just  now,  but  which 
is  still  a  specific  power  of  its  own,  absolutely  separating  salts  up  to  a 
certain  point,  from  solution.  Very  old  obscivations  have  been  mac*e 
by  Dr.  Hall  and  other  philosophers  200  or  300  years  ago,  in  wbich  the 
filtration  of  salt  water,  for  instance,  through  pots  of  sand,  was  found 
would  give  water  free  from  sail  at  all. 

4748.   Would  lime  be  injurious?— No. 

4752.  Does  lime  neutralise  those  matters  that  are  contained  in 
solution  in  the  sewage,  or  does  it  only  precipitate  those  that  arc  in 
suspension  ?— That  is  all,  it  acts  like  white  of  egg  in  clearing  coffee. 

4767.  (To  the  same).  There  is  a  report  which  has  been  sent  to  this 
Committee  from  Paris,  which  was  made  by  M.  Behic  to  the  Emperor, 
that  the  amount  of  manure  used  in  223.000.000  tons,  and  is  worth  about 
£20.000,000  sterling :  can  you  tell  us  the  amount  that  is  used  in  this 
kingdom  ;  is  it  as  much  as  that  ?-I  have  not  seen  that  report  j  docs 
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ON    THE  ACTION   OF   REDUCING  AGENTS 
UPON  BENZONITRANILIDE.' 
By  CHICHESTER  A.  BELL,  M.B. 

We  know,  from  the  experiments  of  Prof.  Hofmann.t  that 
by  the  action  of  phosphorus  trichloride  on  the  compounds 
of  the  aromatic  monamines  with  formic  and  benzoic  acids 
and  their  homologues,  a  series  of  diamines  is  produced,  in 
which  groupings  of  the  form  CnHj»-j  or  Cn+oHjn  +  j 
take  the  place  of  three  atoms  of  hydrogen.  Bodies  of 
similar  constitution,  containing,  however,  diatomic  in 
addition  to  triatomic  groups,  were  subsequently  obtained 
in  this  laboratory  by  Hobrccker,  j  but  in  a  totally  different 
way,  namely,  by  the  reduction  of  the  corresponding  nitra- 
mides.  Thus  toluidin  and  glacial  acetic  acid  with 
phosphorus  trichloride  yield  ethcnyl-ditoluyl-diamin, 
while  the  reduction  of  nitrotoluol-acetamide  gives  ethe- 
nyl-toluylen-diamin. 

(C7H7)i  fNa      and      (C7H6)"  [Na. 
H     j  H  J 

Hobrecker  has  experimented  with  acids  of  the  fatty 
series  only,  and  it  remained  to  be  seen  whether  similar 
diamines  could  be  produced  with  benzoic  acid  and  its 
homologues. 

A  few  combinations  of  benzoic  acid  were  already 
known,  which  might  be  employed  for  the  solution  of  this 
question.  A  nitrophenyl-benzamidc,  of  which,  however, 
no  description  is  given,  had  already  been  prepared  by 
Engelhardt||  by  heating  nitraniline  with  benzoyl  chloride; 
and  by  the  action  of  nitrobenzoyl  chloride  on  aniline, 
Cahours^  had  formed  a  phenylated  nitrobenzamide.  It 
was  to  be  expected  that  by  nitrifying  benzanilid  an 
isomer  would  be  produced,  and  in  fact  this  has  been  re- 
cently described  by  Hubner  and  Retschy.1T 

The  following  short  notice  refers  to  the  compound  first 
observed  by  Engelhardt.  Nitraniline  (obtained  by  re- 
ducing dinitrobenzol)  was  strongly  attacked  by  benzoyl 
chloride,  and  from  the  resulting  mixture  of  benzo- 
nitranilide  and  nitraniline  hydrochlorate,  the  latter  was 
extracted  by  boiling  water,  and  the  remaining  amide 
crystallised,  first  from  hot  amyl-alcohol,  and  subsequently 
from  boiling  ethylic  alcohol.  Benzol  and  cold  spirit  dis- 
solve it  slightly.  After  repeated  crystallisations,  white 
transparent  crystalline  plates  are  obtained,  which  melt  at 
x$2JC."  By  treating  these  with  concentrated  acids  or 
alkalies,  benzoic  acid  and  nitraniline  are  reproduced. 
Analysis  gave  results  corresponding  to  the  formula— 

C6H4(NO,) 
CuH10N402  or  C7II50 
H 

Theory.        Anal)  ail. 
Carbon    ..    ..    64*46  64*40 
Hydrogen      ..     4*13  4*51 
The  reduction  of  the  nitramide  was  accomplished  by 
sulphide  of  ammonium  in  alcoholic  solution.    The  purifi- 
cation of  the  resulting  base  is  attended  with  difficulty, 
but  is  best  effected  by  .repeated  crystallisation,  first  from 

•  Fiom  (he  University  Laboratory.  Berlin. 

5  Holmann,  Mnnetl  Ueruhrt  iUr  hnl.  Akadem. 

X  Hobrecker,  litrtchte  itr  Dtutichtn  Chrm.  Garllschaft,  1872, 930. 

1  Engclhardt,  Pdtnb.  AcaA.  Hull.,  jiii.,  357,  379. 

$  Cahoure,  Ann.  Ch,  tt  t'hys.  ti] ,  xxiti.,  3J9. 

«T  Hubner  and  Rcttchy,  tier,  dct  DtuHch.  Chem.  Cticll.,  1873. 798, 
11:8. 

"In  the  notice  recently  published  by  Hubner  and  Ketschy,  the 
(uiing-point  of  the  isomeric  nitrubemanilide  obtained  by  treating 
beruanilide  with  nitric  acid  bat  not  been  given. 
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boiling  dilute  alcohol,  and  subsequently  from  boiling 
water.  In  strong  alcohol  it  is  freely  soluble.  In  appear- 
ance it  is  similar  to  the  preceding  compound,  while  its 
fusing-point  is  123"  C.  Its  composition  corresponds  to 
the  formula— 

C6H4(NH2)] 
CuHxaNjOj  -  C7H50 
H 

Theory.  Analysii. 
Carbon    ..    ,.    7358  7381 
Hydrogen      ..     566  614 
Thus  the  nitro-group  had  simply  passed  into  the  amido- 
group,  the  bcnzoyl-group  remaining  unaffected.  Concen- 
trated sulphuric  acid  reproduces  from  the  combination 
benzoic  acid,  probably  with  simul  taneous  formation  of  a 
salt  or  a  sulpho-acid  of  phenylcn-diamin. 

Want  of  time  has  prevented  me  trying  whether  other 
stronger  reducing  agents,  such  as  tin  and  hydrochloric 
acid,  could  effect  further  reduction  and  reproduce  the 
oxygen  free  base— 


C6H4) 
CI3HION2  =  C7He|N4, 


which  Hubner  and  Retschy  have  obtained  by  the  complete 
reduction  of  nitrobenzanilid. 


CHEMISTRY  APPLIED   TO   THE  DETECTION 
OF  ADULTERATION. 
By  ALFRED  H.  ALLEN,  F.C.S., 

PubUc  Aaalyit  for  the  Borough  of  Sheffield:  Lecturer  on  Chemistry 
at  the  Sheffield  School  of  Medicine. 

(Continued  from  p.  141.) 

II.  Tea. 

Until  recently,  the  methods  of  detecting  the  adulteration 
of  tea  were  in  a  very  unsatisfactory  condition,  but  the 
subject  has  been  very  successfully  studied  during  the  past 
year,  and  there  is  now  no  important  adulteration  of  tea 
which  cannot  be  detected  with  proper  care. 

Tea  is  commonly  divided  into  the  two  great  classes,  of 
green  and  black.  It  is  now  well  proved  that  the  difference 
in  the  colour  is  dependent  on  the  method  of  preparation, 
and  not  on  any  difference  in  the  nature  of  the  plant.  Thus 
the  Darieeling  Tea  Company  are  now  preparing  as  green 
tea  the  leaves  from  the  same  plants  of  which  they  have 
hitherto  manufactured  black  tea. 

The  soil  on  which  the  tea  is  grown,  the  climate,  the 
time  at  which  the  leaves  are  gathered,  and  the  details  of 
the  manufacture,  all  affect  the  quality  of  the  tea,  regarded 
as  a  commercial  article,  but  they  fortunately  have  but 
little  effect  on  its  composition.  On  this  account,  the 
analyses  of  genuine  teas  (when  performed  in  the  same 
way)  show  a  remarkable  constancy  of  composition,  as 
will  be  seen  by  an  inspection  of  the  accompanying  tables, 
and  it  would  be  impossible  to  tell  uniformly  from  the 
analytical  results  which  teas  would  command  the  highest 
price.  This  fact  is  of  great  importance,  for,  while  any 
extensive  adulteration  is  rendered  apparent  from  the 
analysis,  there  is  little  danger  of  mistaking  an  inferior  tea 
for  an  adulterated  one. 

The  most  valuable  constituent  of  tea,  from  a  dietetic 
point  of  view,  is  undoubtedly  the  alkaloid  thtint,  and  it 
is  also  the  most  variable,  the  amount  present  in  genuine 
teas  ranging  from  19  to  5  8  per  cent  (Bell).  On  this 
account,  its  determination  is  valueless  as  a  criterion  of 
adulteration,  though  of  primary  importance  when  forming 
an  opinion  on  the  quality  of  a  tea.  No  doubt  tea-tasters 
are  greatly  guided  by  the  amount  of  theine  (ascertained  by 
the  taste),  though  the  essential  oil,  bouquet,  tannin,  and 
colour  of  the  infusion  also  furnish  them  with  valuable 
information. 

Of  the  commercial  value  of  a  tea,  of  course  a  tea-taster 
s  the  best  judge,  but  the  following  facts  clearly  prove  that 
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he  is  not  always  competent  to  judge  of  the  presence  of ,  in  which  it  naturally  exists,  and  allows  of  its  production 
certain  adulterants,  especially  exhausted  leaves,  which  |  in  court  for  the  enlightenment  of  sceptical  magistrates. 


No. 


merely  tend  to  produce  a  general  weakening  of  the  tea 
without  appreciably  altering  its  bouqut-t,  flavour,  &c. 
Some  teas  give  much  darker  infusions  than  others,  to  that 
adulteration  cannot  be  recognised  by  this  character  alone. 

I  purchased  a  pound  of  black  tea  at  as.  6d.,  and  infused 
a  portion  of  it,  using  fresh  quantities  of  water,  till  scarcely 
any  futther  colour  was  obtained.  The  exhausted  leaves 
were  re-dried,  broken  up,  and  mixed  in  various  proportions 
with  the  original  tea.  The  adulterated  teas  thus  obtained 
were  then  taken  to  a  professed  tea-taster,  who  liquored 
them  in  my  presence.  He  understood  that  some  of  the 
samples  contained  exhausted  leaves,  the  presence  of  which 
was  more  or  less  disguised,  but  I  told  him  that  the  tea  was 
free  from  sandy  or  magnetic  matter,  foreign  leaves,  &c. 

Conclusion. 

_    .  .    .  f Tasted  "washed  out,"  no 

1.  Contained  30  per  I    doubt  from  prMence  of 

cent  of  exhausted  leaves.  J    exhausted  leaves. 
No.  2.  Tea  in  original  con-  Gcnuiae, 
dition. 

No.  3.  Original  tea,  some- 1  Mixed     with  exhausted 

what  crushed.  /    leaves ! 

No.  4.  Contained  20  per 

cent  exhausted  leaves,  a  Genuine  ;  better  tea  than 

little  NaaC03  having  been      No.  3  I 

added  during  the  re-drying. ) 
No.  5-  Contained  20  per  j  A  washed-out  tea,  to  which 

cent  exhausted  leaves,  and  [    some   astringent  matter 

a  little  catechu.  J    had  been  added. 

Although  Nos.  2  and  3  were  exactly  the  same  tea,  the 
taster  failed  to  recognise  their  identity  by  the  ta»te,  and 
actually  classed  an  adulterated  tea  as  superior  in  flavour 
to  the  broken  genuine  tea. 

The  adulterations  of  tea  may  be  conveniently  arranged 
under  four  heads — 1.  Mineral  additions  used  for  increasing 
weight  or  bulk.  2.  Organic  additions  used  for  increasing 
weight  or  bulk.  3.  Adulterants  used  for  imparting  fic- 
titious strength.   4.  Facings  and  colouring  materials. 

1.  Mineral  Adulterations  Used  for  Increasing  Weight  or 

Bulk. 

These  are — Magnetic  matters,  such  as  magnetic  iron 
ore,  and  lumps  and  filings  of  iron  ;  and  siliceous  matter, 
as  sand,  fragments  of  quartz,  &c. 

Magnetic  Matter  is  best  deteded  by  pounding  a  known 
weight  of  the  tea  (10  grrns.),  and  placing  it  on  a  sheet  of 
smooth  paper.   A  magnet  or  electro-magnet  is  applied  to 
the  under-side  of  the  paper,  and  moved  laterally,  with  its 
poles  in  contact  with  the  paper.   Any  magnetic  matter  is 
thus  readily  drawn  out  and  separated  from  the  tea ;  the 
use  of  the  magnet  should  be  continued  till  nothing  more 
follows  it.   The  magnetic  matter  is  next  boiled  with  water 
for  a  few  minutes  to  detach  adherent  organic  particles, 
and  the  water  is  then  decanted.   The  residue  is  next 
weighed,  and  then  examined  under  the  microscope  as  an 
opaque  object.    If  it  consists  of  magnetic  oxide  or  titanate 
of  iron,  crystalline  facets  will  probably  be  apparent,  the 
bulk  of  the  object  having  a  jet-black  colour.  Occasionally, 
though  very  rarely,  metallic  iron  is  present.    This  is 
distinguished  from  the  minerals  by  the  action  of  mode- 
rately concentrated  nitric  acid  (1*2),  which  dissolves  it, 
with  production  of  red  fumes,  but  does  not  affect  the  native 
compounds.    Metallic  iron  is  also  distinguished  by  its 
power  of  precipitating  metallic  copper  when  warmed  with 
an  acidulated  solution  of  cupric  sulphate.    The  weighing 
of  the  matter  actually  extracted  by  a  magnet  is  far  more 
satisfactory  than  the  estimation  of  the  iron  existing  in  the 
tea.    Tea  naturally  contains  a  small  proportion  of  iron  as 
ferric  phosphate,  but  it  only  amounts  to  about  3  per  cent 
of  the  weight  of  the  ash  (calculated  as  Fe),  or  to  about 
018  per  cent  of  the  whole  tea.    Of  course  this  is  not 
affected  by  a  magnet,  the  use  of  which  has  the  additional 
advantage  of  extracting  the  extraneous  iron  in  the  state 


Caper  teas  are  very  frequently  adulterated  with  mag- 
netic matter,  sometimes  to  the  extent  of  7  or  8  per  cent. 
Many  tea-dealers  habitually  employ  the  magnet,  the  use 
of  which  is  well  known  to  the  trade. 

Siliceous  Matter  is  readily  detected  and  estimated. 
Commence  by  igniting  2  or  3  grms.  of  the  tea  in  a  platinum 
crucible  till  all  organic  matter  is  consumed,  and  then 
weighing  the  ash.  The  percentage  of  this  at  once 
indicates  the  presence  or  absence  of  extraneous  siliceous 
matter,  provided  no  magnetic  matter  is  present.  The  ash 
of  genuine  tea  varies  from  5*24  to  6  00  per  cent.  Owing 
to  the  presence  of  steatite  in  the  facing  of  some  green  tea* 
(especially  gunpowder),  the  ash  of  these  sometimes  reaches 
nearly  8  per  cent. 

For  the  estimation  of  the  amount  of  extraneous  silica, 
the  ash  should  be  well  boiled  with  water,  and  the  liquid 
filtered  (the  proportion  of  soluble  ash  being  a  valuable 
criterion  of  the  presence  of  exhausted  leaves).  The  residue 
is  washed  off  the  filter  (or  the  paper  ignited),  and  boiled 
with  concentrated  hydrochloric  acid.  The  extraneous 
silica,  consisting  of  quartzose  particles  and  insoluble 
silicates,  is  left  undissolved,  and  after  collection  on  a  filter, 
washing,  and  ignition,  it  may  be  weighed.  The  highest 
recorded  amount  of  ash  insoluble  in  hydrochloric  acid 
occurring  in  a  genuine  unfaced  tea  is  0*82  per  cent  (Wilson), 
the  average  being  about  o'30  per  cent. 

"Caper  tea"  is  the  kind  most  frequently  adulterated 
with  siliceous  matter,  the  amount  added  sometimes 
reaching  15  or  20  per  cent.  Of  nineteen  Canton  capers 
recently  examined  by  Dr.  Hassall,  the  sandy  matter  varied 
from  2  09  to  12-83  per  cent.  I  have  not  met  with  so  high 
an  amount  as  the  latter  figure,  but  8  and  10  per  cent  of 
this  adulterant  are  common. 

Frequently  the  silica  exists  in  the  form  of  quartz  frag- 
ments of  very  sensible  size.  Tea-dealers  are  well  aware 
of  the  existence  of  this  adulteration,  and  of  the  class  of 
teas  most  subject  to  it,  and  they  know  that,  if  present, 
they  will  see  the  sand,  &c,  at  the  bottom  of  the  vessel  in 
which  the  tea  is  infused. 

If  desired,  the  iron  can  be  estimated  in  the  hydrochloric 
acid  solution  of  the  ash  by  one  of  the  volumetric  methods. 
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Organic  Adulterations  Used  for  Increaiing  UV 
Bulk. 

These  are— Exhausted  tea-leaves ;  and  leaves  other  than 
those  of  the  tea-plant.  The  chemical  methods  for  the 
detection  of  these  adulterants  are  much  the  same,  but  in 
the  latter  case  we  have  also  the  botanical  characters  of 
the  leaf  to  rely  on,  and  these  are  sufficiently  definite  to 
enable  us  to  form  an  opinion  quite  independently  of  the 
analytical  results. 

Exhausted  Tea-Leaves  are  leaves  which  have  been  pre- 
viously infused  in  water,  and  then  re-dried,  with  or  without 
addition  of  gum  or  starch. 

It  is  evident  that  the  effect  of  infusing  tea-leaves  in 
water  is  to  extract  the  greater  part  of  the  soluble  con- 
stituents of  the  tea,  and  that  the  re-dried  leaves  will  have 
a  widely  different  composition  from  the  original  tea. 

The  two  principal  constituents  extracted  from  tea  by 
hot  water  are  tannin  and  gum, — more  or  less  colouring 
matter,  soluble  salts,  theine,  &c.,  being  also  dissolved. 

Tannin, — Of  the  soluble  constituents,  the  tannin  is  by 
far  the  most  important  and  constant,  but  unfortunately 
until  recently  the  methods  of  estimating  its  amount  were 
very  unsatisfactory,  the  whole  of  the  soluble  extract,  after 
allowing  for  the  gum,  having  sometimes  been  called  tannin. 
I  believe  I  wai  the  first  to  use  a  more  satisfactory  method 
of  determining  the  tannin  in  tea,  my  process  being 
essentially  a  precipitation  by  a  standard  solution  of  gelatin.  • 
Although  the  method  has  since  been  employed  by  Hassall, 
Bell,  and  other  chemists,  I  have  recently  been  led  to 

abandon  it,  on  account  of  the  tedious  nature  of  the 
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*  Full  dcUiU  of  this  process  will  be  found  in  the  Pharmaceutical  Ihtt 
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process,  the  trouble  of  daily  re-setting  the  gelatin  solution, 
and  the  occasional  anomalous  results,  which  defied  all 
attempts  to  ascertain  their  cause. 

A  very  valuable  method  of  estimating  tannin  has 
recently  been  described  by  Mr.  Charles  Estcourt1•  who 
seems  to  have  succeeded  in  determining  the  relative 
amount  of  tannic  and  gallic  acids  in  tea.  But  while  fully 
appreciating  the  scientific  value  of  Mr.  Estcourt's  results, 
it  seems  to  me  that  the  separate  determination  of  the 
tannic  and  gallic  acids  is  a  needless  trouble  and  a  complica- 
tion of  the  methods  of  detecting  tea  adulteration.  It  also 
seems  probable  that  a  portion  of  the  tannic  acid  may  be 
converted  into  gallic  acid  by  the  prolonged  boiling  in 
water  necessary  for  the  thorough  exhaustion  of  the  tea, 
and  on  this  account  a  method  which  will  estimate  the 
total  amount  of  astringent  matter,  without  distinction  of 
its  nature,  is  preferable  to  a  process  that  gives  merely  the 
amount  of  tannin,  while  ignoring  the  gallic  acid. 

Black  tea  differs  from  green  tea  in  the  method  of  its 
manufacture,  the  leaves  being  allowed  to  undergo  a  kind 
of  fermentation  when  black  tea  is  to  be  produced.  During 
this  fermentation,  a  portion  of  the  tannin  becomes  altered, 
with  production  of  dark-coloured  insoluble  matter*,  so  that 
black  tea  is  found  to  contain  a  higher  percentage  of  in- 
soluble matter  and  a  lower  percentage  of  tannin  than  green 
tea,  the  sum  of  the  two  constituents  being  moderately 
constant.  By  the  process  of  fermentation,  the  remaining 
tannin  undergoes  a  curious  change,  for  the  tincture  of 
green  tea  precipitates  tincture  of  ferric  chloride  bluish- 
black,  like  nut-galls,  while  the  tincture  of  black  tea  gives 
a  green  colour  with  iron,  just  as  catechu  does.  If  excess 
of  ammonia  be  added  to  either  coloured  liquid,  a  soluble 
oxidation-product  is  formed  of  a  deep  red  colour.  Other 
oxidising  agents  may  be  substituted  for  the  ferric  chloride, 
potassium  ferricyanide  being  the  most  convenient. 

If  a  solution  of  tannin  or  an  infusion  of  tea  be  treated 
with  a  strongly  ammoniacal  solution  of  potassium  ferri- 
cyanide, a  deep  red  liquid  is  obtained,  the  depth  of  colour 
being  a  fair  indication  of  the  amount  of  tannin  present. 
This  reaction  is  exceedingly  delicate,  Tf„  milligrm.  of 
tannin  being  recognisable  by  it.  This  is  considerably 
beyond  the  range  of  delicacy  of  the  dark  colouration  pro- 
duced by  iron  salts. 

When  an  infusion  of  tea  is  precipitated  by  gelatin  in 
excess,  the  red  colouration  is  still  produced  in  ths  filtrate, 
no  that  the  reaction  cannot  be  used  as  a  colour-test  for 
the  end  of  the  precipitation  by  gelatin,  but,  if  a  solution 
of  lead  acetate  be  substituted  for  the  gelatin,  an  insoluble 
precipitate  of  mixed  tannate  and  gallate  of  lead  is  thrown 
down,  and  no  colour  is  produced  in  the  filtrate  on  addition 
of  ammoniacal  ferricyanide. 

Upon  these  facts,  my  assistant,  Mr.  F.  W.  Fletcher, 
has  founded  a  process  for  the  estimation  of  the  astringent 
matters  (tannin,  &c.)  in  tea,  and  we  have  used  it  with  the 
greatest  success  during  the  past  six  months  in  the 
examination  of  upwards  of  a  hundred  specimens.  The 
details  of  the  process  will  follow,  and  I  can  con- 
fidently recommend  it  as  a  most  rapid  and  satisfactory 
method  deserving  of  general  use.    It  is  necessary  to 
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adhere  to  the  proportions  of  fluid  operated  upon,  and  it 
must  be  borne  in  mind  that  tannate  of  lead  is  not  insoluble 
in  free  acetic  acid  unless  the  solution  is  sufficiently  diluted. 
(To  be  continued). 


VALUATION   OF  ANTHRACEN. 
By  T.  H.  DAVIS. 

The  methods  at  present  in  use  for  estimating  the  amount 
of  anthracen  in  the  crude  material  for  commercial  pur- 
poses must  be  ackowledged  by  all  as  being  far  from  satis- 
factory. Of  these  methods  the  ones  generally  used  are 
knowo  as  the  "alcohol  test,"  and  the  "  bisulphide  of  car- 
\  bon  test."    In  the  first  of  these  ao  grammes  of  anthracen 
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are  heated  to  boiling  with  130  c.c.  of  alcohol  of  specified 
strength,  allowed  to  cool  to  15"  C.  and  then  washed  with 
alcohol  of  the  same  strength,  until  the  washings  together 
with  the  filtrate  amount  to  a  stated  quantity,  usually  400 
c.c.  The  undissolved  material  is  then  dried  at  ioo'C.  re- 
moved from  the  paper  and  weighed,  the  result  being  mul- 
tiplied by  5  to  obtain  the  percentage.  The  melting-point 
of  this  undissolved  portion  is  next  taken,  by  heating  a  small 
quantity  of  it  enclosed  in  a  glass  tube  of  narrow  bore,  and 
drawn  out  to  a  point  at  one  end  in  a  bath  of  sulphuric  acid, 
noting  the  temperature  at  which  it  begins  to  melt,  and 
also  that  at  which  it  begins  to  solidify ;  the  mean  between 
these  two  readings  is  taken  as  the  mean  melting-point. 
Now  in  this  method  we  find  that  alcohol  dissolves  a  quan- 
tity of  anthracen,  and  that  it  does  not  dissolve  out  the 
chrysen  present,  and  although  the  weighing  of  this  latter 
body  may  to  a  certain  extent  make  up  for  the  loss  of  an- 
thracen dissolved  by  alcohol,  yet  the  result  obtained  is  in- 
correct as  regards  the  estimation  of  pure  anthracen. 

The  estimation  by  CS*  is  somewhat  similar  to  the 
alcohol  method.  10  grammes  of  crude  anthracen  are 
placed  in  a  stoppered  bottle,  30  c.c.  of  CS2  are  poured 
into  it,  and  the  contents  well  mixed  by  shaking ;  the  whole 
must  now  be  set  aside  at  rest  for  about  an  hour,  at  the  end 
of  which  time  the  contents  of  the  bottle  are  poured  on  to  a 
filter,  and  the  funnel  covered  with  a  ground  glass  plate ; 
30  c.c.  more  of  CS2  are  now  measured  and  poured  into 
the  bottle  for  the  purpose  of  washing  it  out,  and  then 
poured  on  the  filter.  When  filtration  has  ceased  the  filter 
is  pressed  with  the  fingers,  quickly  transferred  to  a  screw 
press,  and  pressed  between  blotting  paper,  so  as  to  get  out 
as  far  as  possible  all  the  CS4  retained  by  it ;  it  is  then  dried 
at  100*,  removed  from  the  paper  and  weighed,  multiplying 
the  result  by  10  for  percentage.  The  melting-point  of  the 
residue  is  taken  in  the  same  way  as  in  the  alcohol  method. 

This  process  is  to  my  mind  more  objectionable  than  the 
former,  for  CSj  dissolves  something  like  a  percent  of  an- 
thracen and  owing  to  its  volatility  it  is  next  to  impossible 
for  two  chemists  to  prevent  evaporation  to  the  same  extent, 
and  they  therefore  disagree  in  their  results.  I  have  known 
two  chemists  differ  in  their  results  by  as  much  as  4  to  6 
percent  in  the  same  sample.  When  this  "  bisulphide  test " 
has  been  used,  and  in  the  alcohol  method,  discrepancies  of 
a  and  3  per  cent  frequently  occur. 

Now  as  anthracen  is  an  expensive  article,  and  being 
brought  and  sold  by  analysis,  the  most  correct  method 
should  be  employed,  and  one  in  which  two  or  more 
chemists  ought  not  to  disagree  more  than  0*5  per  cent. 
Such  a  test  I  believe  to  be  the  one  in  which  anthracen  is 
oxidised  to  anthrachinon,  and  weighed  as  such.  For  thia 
purpose  I  take  1  gramme  of  the  well  mixed  sample,  and 
dissolve  it  in  40  to  50  cc.  of  glacial  acetic  acid,  by  boiling 
in  a  small  flask  for  about  5  or  10  minutes,  at  the  end  of 
which  time  the  liquid  becomes  quite  clear,  and  of  a  yellow 
brown  colour.  A  solution  of  10  grms.  chromic  acid  in  jus 
sufficient  glacial  acetic  acid  and  water  to  dissolve  it  should 
be  made  beforehand,  and  allowed  to  stand  for  a  short  time, 
so  as  to  allow  the  lead  present  in  tbechomic  acid  to  settle 
to  the  bottom.  When  quite  clear,  this  solution  is  poured 
into  the  acetic  acid  solution  of  anthracen  until  the  chromic 
acid  is  in  excess,  indicated  by  a  drop  of  it  leaving  a  red  spot 
of  chromate  of  silver  when  placed  on  a  silver  coin  ;  if  the 
flask  is  now  examined  a  yellowish  green  precipitate  will  be 
found  to  have  made  its  appearance.  The  whole  should  be 
put  by,  and  when  cool  diluted  with  distilled  water  to 
about  300  cc. ;  it  should  then  stand  for  6  or  8  hours,  when 
it  is  filtered  through  a  previously  weighed  and  moistened 
filter,  washed  with  distilled  water  till  the  filtrate  is  clear, 
then  once  or  twice  with  a  hot  weak  solution  of  soda,  and 
finally  with  distilled  water  again  until  the  washings  are 
neutral.  The  anthrachinon  upon  the  filter  should  now  have 
a  fine  yellow  silky  appearance  ;  it  must  be  dried  at  zoo*  C. 
and  weighed  till  constant,  and  from  this  result  the  per- 
centage of  pun  anthractn  in  the  sample  is  the  result  of  an 
easy  calculation  after  adding  0  01,  as  directed  by  E.  Luc 
for  anthrachinon  dissolved.  >Qgl 
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As  an  example  I  give  the  result  of  one  estimation  care- 
fully made  of  a  sample  of  crude  anthracen,  compared  with 
the  resuUs  by  alcohol  and  bisulphide  of  carbon  :— With  al- 
cohol 0*825  *P-  gr--89  per  cent,  34-645  per  cent  insoluble, 
and  melting-point  of  187-5°  C.  With  CS»,  23-250  per  cent 
insoluble,  melting  at  198"  C. 

By  oxidation  to,  and  weighing  aa,  anthracen  this  sam- 
ple gives  as  a  mean  of  these  determinations  28.353  per 
cent  of  pur*  anthracen. 

I  hope  that  this  article  will  cause  other  chemists  in- 
terested in  the  valuation  of  commercial  anthracen  to  pub- 
lish their  views  upon  this  or  any  other  methods  which 
they  may  have  worked  out. 

ON  THE 

METHODS  IN   USE  FOR  DETERMINING 
THE   VALUE  OF  VEGETABLE   AND  ANIMAL 

OILS.' 

By  J.  J.  COLEMAN,  F.C.S., 
of  ihc  Institute  of  Engineers,  Scotland 
(Concluded  from  page  159). 


The  next  class  of  oils  in  descending  value,  and 
may  call  Class  III.,  are  the  olive  oils. 

They  are  known  in  the  market  under  the  name  of 
Galiipoli,  Sicilian,  Spanish,  Mogadore,  &c,  according  to 
the  port  from  which  they  are  shipped  ;  and  they  vary  in 
colour  from  a  fair  yellow  to  a  deep  olive  green,  and  in 
smell  from  the  sweet  smell  of  salad  oil  to  the  powerful 
odour  of  the  dark  varieties. 

Their  commercial  value  is  fixed  chiefly  by  the  fait  that, 
possessing  most  of  the  good  qualities  of  animal  oleins,  as 
far  as  being  non-drying,  they  are,  with  the  exception  of 
the  finest  qualities,  inferior,  on  an  average,  to  the  animal 
oleins  in  colour  and  6mell,  and  are  contaminated  by  the 
presence  of  mucous,  sugary,  and  albuminous  substances. 

But  there  is  a  specific  reason  why  olive  oils  preserve 
their  value ;  that  is  the  dictum  of  the  insurance  people, 
who  lay  down  the  law  that  olive  oil  is  the  only  oil  allowed 
to  be  used  for  greasing  wool  unless  an  extra  premium  be 
paid.  This  dictum  appears  to  be  absurd,  and  totally 
devoid  of  any  justification.  The  fire  insurance  people 
(because  our  grandfathers  thought  so)  say  olive  oil  is  the 
safest  oil  for  mills,  but  the  experiments  of  Mr.  Gellatly 
and  myself  contradict  this.  The  result  of  this  state  of 
affairs  is  that,  of  the  30,000  tons  or  sn  of  olive  oil  annually 
imported,  a  very  large  proportion  of  it  goes  to  woollen 
and  worsted  mills  for  greasing  wool,  and  that  cheap  seed 
oils  are  sent  from  this  country  to  the  Mediterranean, 
where  they  are  said  to  get  mixed  with,  and  returned  to 
us  as  inferior  quality  of  olive  oil. 

The  statement  has  been  frequently  made  to  him 
by  the  highest  authorities  in  the  trade  that  this  is  the 
case.  A  reference  to  the  annual  circulars  of  the  London 
brokers  reveals  the  fact  that  immense  quantities  of  cotton- 
seed oil  are  sent  annually  from  this  country  to  the  Medi- 

The  variations  in  quality  of  olive  oil  are,  first,  those 
depending  upon  the  way  in  which  it  is  crushed,  a  great 
cause  of  variation  in  quality  being  dependent  upon  the 
care  with  which  the  olives  are  plucked,  and  the  length  of 
time  that  elapses  between  their  being  stored  in  heaps  in 
a  half-fermenting  state,  and  the  time  at  which  they  are 
crushed— which  affects  the  colour,  smell,  and  appearance 
of  the  oil.  Secondly,  we  have  the  variations  dependent 
upon  actual  adulteration. 

In  regard  to  the  first,  the  market  value  is  influenced  to 
the  extent  of  many  pounds  per  ton  (at  least  £4  or  £5), 
and  the  only  way  to  arrive  at  correct  judgment  is  to  obtain 
familiarity  with  commercial  samples  ;  in  regard  to  the 
second,  aftual  adulteration,  our  careful  consideration  is 
required. 

Excepting  the  particularly  fine  qualities,  the  bulk  of 
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j  olive  oils  are  the  cheapest  of  the  so-called  commercial 
non-drying  oils,  so  that  we  have  to  look  for  adultera- 
tion with  drying  oils,  fish  oils,  mineral  and  resin  oils. 

Mineral  and  resin  oils  must  be  carefully  looked  for, 
because,  owing  to  the  dark  colour  and  smell  of  olive  oils, 
they  could  easily  be  overlooked. 

It  will  probably  be  necessary  to  refine  the  oil  before 
looking  for  mineral  oil,  which  can  easily  be  done  ;  and,  if 
the  case  is  important,  an  ultimate  analysis  will  be  the 
most  satisfactory  method  of  proving  presence  of  the  hydro- 
carbons. 

The  specific  gravity  of  olive  oil  is  0-917.  Rape  oil,  a 
cheaper  oil  than  olive,  would  make  it  lighter,  and  cotton- 
seed oil  heavier,  but  a  proper  mixture  of  the  two  could  be 
adjusted  exactly  to  the  specific  gravity  of  olive,  so  that 
we  have  to  depend  entirely  upon  our  chemical  tests. 

The  fish  oils,  then,  being  proved  absent  by  Calvert's 
tests  or  the  smell,  we  have  to  look  for  seed  oils,  and  the 
four  tests  in  practical  use  are  :— 

(1)  .  The  well-known  nitrous  acid,  or  nitrate  of  mercury 

test,  which  is  used  and  relied  upon  by  the  leading 
merchants,  and  the  full  details  of  which  can  be 
found  in  chemical  books. 

(2)  .  The  charaaeristics  of  the  amides  produced  by 

liquid  ammonia. 

(3)  .   I-ehling's  tests  of  the  rise  of  temperature  produced 

by  mixing  with  concentrated  sulphuric  acid. 

(4)  .  The  characteristics  of  the  action  of  solution  of  car- 

bonate of  potash  on  the  oil. 

Olive  oil  appears  to  be  going  out  of  use  for  lubricating 
machinery  to  a  great  extent.  Its  sugary  or  mucilaginous 
constituents  are  liable  to  ferment  and  make  the  oil  acid, 
which,  however,  can  be  prevented  by  refining  the  oil, 
bringing  it  up,  however,  in  cost  to  that  of  the  animal 
oleins. 

An  oil  used  to  adulterate  olive  oil  largely  is  Lisbon 
seed  oil,  which  is  inferior  to  olive  oil  in  viscosity,  and  is 
presumably  like  other  seed  oils  detected  by  the  above 
tests.    It  closely  resembles  olive  oil  in  appearance. 

It  is  an  important  question,  how  far  these  inferior  oils, 
such  as  Lisbon  seed  oil,  cotton-seed  oil,  sunflower  oil,  &c, 
can  be  used  for  wool-greasing  and  Turkey-red  dyeing;  and 
until  the  insurance  people  remove  their  restrictions  we 
cannot  get  accurate  knowledge,  as  the  woollen  people 
can  only  use  them  surreptitiously  or  pay  higher  pre- 
miums. 

We  now  pass  on  to  Class  IV.,  rape  oils,  of  which  about 
20,000  tons  are  crushed  annually  in  this  Kingdom,  and 
about  the  same  quantity  is  annually  imported. 

The  commercial  position  of  these  oils  is  fixed  by  their 
being  slightly  inferior  in  non-drying  properties  to  olives, 
but  superior  to  them  in  smell  and  appearance. 

Rape  oils,  in  fact,  ure  the  border-land  between  drying 
d  non-drying  oils,  and,  notwithstanding  their  slight 


and 


tendency  to  gum,  are  used  most  extensively  for  engine 
and  machinery  lubrication,  as  well  as  for  burning  in  lamps. 

Two  kinds  are  known  in  the  market— brown  rape,  or 
the  oil  as  expressed  from  the  seed,  and  called  sweet  oil ; 
and  the  same,  after  treatment  with  sulphuric  acid,  and 
steaming,  washing,  and  filtering,  and  called  refined  rape 
oil.  These  oils  have  assumed  immense  commercial  im- 
portance from  the  quantity  in  which  they  can  be  produced. 

There  are  several  varieties  of  the  genus  Brassica,  from 
which  they  are  produced,  and  the  oils  expressed  vary  also 
slightly  in  gravity.  The  variety  cultivated  in  France  and 
Hclgium  gives  an  oil  about  0*912  sp.  gr.,  whilst  that  cul- 
tivated in  North  Germany  gives  a  sp.  gr.  of  0*915,  and 
the  seed  crushed  in  England,  and  imported  from  all  parts 
of  the  Continent  and  the  East  Indies,  gives  an  oil  of  about 
0-914  to  0-916  sp.  gr.  This  difference  in  specific  gravities 
of  rape  oils  is  also  accompanied  by  a  similar  slight 
variation  in  viscosity. 

It  is  important  to  notice  the  limits  within  which  the 
sp.  gr.  of  rape  oil  varies,  because  too  much  importance 
cannot  be  attached  to  this  testing  of  the  specific  gravity 
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It  should  never  exceed  0*916;  if  it  does,  wc  may  be  sure 
of  the  presence  of  one  or  some  of  the  following  oils,  vi/. :  - 
The  fish  oils,  which  are  easily  detected  by  the  smell  or 
Calvert's  tests;  or,  what  is  much  more  probable,  other 
seed  oils  of  a  more  or  less  drying  character,  which  may  be 
called  fancy  seed  oils,  amongst  the  chief  of  which  are 
ground  nut,  sesame,  sunflower,  cress-seed,  hemp-seed, 
cotton-seed,  Niger-seed,  and  linseed  oils,  and  possibly 
cocoa-nut  olein,  all  having  a  sp.  gr.  ranging  between  0*920 
and  0*9,35.  Thus,  if  rape  oil  indicates  0*918  sp.  gr.,  it 
points  out  to  the  probable  presence  of  even  50  per  cent 
of  these  oils,  and  the  smell  and  colour  might  be  only  very 
slightly  affected.  These  seed  oils,  with  the  exception, 
perhaps,  of  ground  nut,  and  perhaps  cocoa-nut  olein, 
deteriorate  rape  oil,  by  adding  to  its  gumming  properties. 
Ground  nut  oil  and  cocoa-nut  olein  being  of  commercial 
value  equal  to  rape  oil,  they  are  scarcely  likely  to  be 
present. 

But,  amongst  all  these  adulterants  of  rape  oil,  cotton- 
seed oil  is  the  most  likely  to  be  present.  When  refined, 
it  is  about  the  same  colour  as  rape  oil,  and  even  superior 
to  it  in  smell.  It  is  a  more  drying  oil  than  rape  oil,  but 
not  so  drying  as  linseed  oil. 

It  is  produced  to  the  extent  of  some  17,000  tons 
annually  in  this  country,  and  it  is  very  puzzling  to 
account  for  where  it  goes  to,  as  the  public  scarcely  ever 
hear  of  it  under  its  proper  name.  Much,  no  doubt,  is 
consumed  by  soap  makers,  for  which  it  does  very  well. 
Its  market  value  is  always  considerably  under  that  of 
rape  oils,  and  even  sometimes  below  that  of  linreed  or 
the  drying  oil  proper. 

The  ease  with  which  cotton  seed  oil  can  be  detected  in 
lard  or  tallow  olein  and  in  olive  oil  has  been  made 
evident.    It  is  equally  easy  to  detect  in  rape  oil. 

(1)  .  It  increases  the  specific  gravity  (mineral  and  resin 

oils  being  proved  absent). 

(2)  .  It  raises  the  freezing-point  of  rape  oil,  pure  rape 

oil  being  perfectly  liquid  at  32°  F. 
The  other  tests  applicable  are  those  for  estimating  the 
drying  properties  of  the  oil  or  its  tendency  to  gum,  either 
by  the  blotting-paper  test  or  by  small  capsules  of  the 
oil  exposed  to  200*  F. 

Finally,  the  commercial  value  of  refined  rape  oil  is  about 
£1  per  ton  more  than  that  of  unrefined. 

Class  V.  is  represented  by  linseed  oil,  the  drying  oil 
proper,  of  sp.  gr.  0*937  at  Go'  F..  and  of  which  about 
40.000  tons  annually  ate  crushed  in  this  country. 

From  its  dark  colour,  mineral  and  resin  oil  must  be 
carefully  looked  for,  and  in  their  absence  fish  oils  are 
easily  detected  by  smell  or  Calvert's  tests. 

By  far  the  most  likely  adulterants  will  be  cotton-seed 
or  Niger  seed  oils,  which  may  be  recognised.  , 
ft).  By  decreasing  the  specific  gravity, 
(a).  Materially  raising  the  freezing-po;nt. 
(3J.    Decreasing  the  drying  properties,  which  can  be 

proved  as  before  indicated. 
Class  VI.,  the  fish  oils,  have  a  commercial  value  in- 
ferior to  the  other  oils,  principally  because  of  their 
"  stink."  They  are  generally  considered  non-drying  oils, 
so  that,  if  free  from  smell,  they  might  be  applied  to  most 
purposes  for  which  other  oils  ate  used.  At  present  their 
use  is  limited  to  soap-making,  especially  for  soft  soap, 
greasing  leather,  greasing  jute  before  spinning  (for  which 
several  thousand  tons  annually  are  consumed),  burning 
in  coal-pits,  and  other  purposes  where  smell  is  not  of 
much  consequence.  Rape  oil  and  paraffin  oil  have  almost 
superseded  them  for  household  lamps. 

Their  price  is  to  some  extent  regulated  by  their  odour, 
and  partfy  by  their  colour  and  viscosity.  The  thicker 
kinds,  Northern  whale  and  cod  oil,  being  b-.st  adapted  for 
eather,  whilst  the  thinner  kinds,  as  seal  oil,  are  preferred 
or  burning  purposes. 

The  fish  oils  are  not  much  liable  to  adulteration, 
because  there  are  no  oils,  as  a  rule,  sufficiently  cheap  for  the 
purpose,  except  occasionally  cotton-seed  oil,  and  perhaps 


very  (seldom  linseed  oil,  which  would  not  injure  them  for 
soap-making,  but  would  spoil  them  for  burning  or  lubri- 
cating. 

They,  however,  may  be  mixed  with  each  other,  some 
varieties,  as  porpoise  oil,  herring  oil,  and  East  Indian  fish 
oil,  being  much  cheaper  than  others.  The  points,  then, 
to  observe  are  : — 

(1)  .  Looking  for  mineral  and  resin  oil. 

(2)  .  Examining  the  drying  properties  of  the  sample. 

(3)  .  Examining  the  viscosity. 

The  subject  having  been  considered  from  the  chemist's 
point  of  view,  rather  than  the  engineer's,  it  may  be  re- 
marked that  a  paper  by  the  author  read  before  the 
Institute  of  Engineers  of  Scotland,  November,  1872,  deals 
with  the  increasing  applications  of  mineral  oil  on  account 
of  economy,  more  particularly  in  reference  to  giving  it 
sufficient  viscosity  to  enable  it  to  be  used  for  heavy 
machinery. 

The  author  has  to  express  his  acknowledgments  to 
Mr.  W.  H.  Hatcher  and  other  friends  for  information 
connected  with  this  paper. 


ON  THE  NATURE  OF  THE  CHEMICAL 
ELEMENTS.* 
By  M.  BERTHELOT. 

I  THiNKthe  hypothesis  of  a  progressive  decomposition  of  all 
substances  through  increasing  temperature,  bringing  first 
compound  substances  to  the  elements  known  to  chemists, 
and  then  again  to  yet  simpler  elements,  is  to  be  enunciated 
with  reserve. 

Simple  substances,  as  wc  know  them,  have  certain 
positive  characters  not  belonging  to  compounds;  such 
arc  the  relation  between  specific  heat  of  a  substance,  its 
gaseous  density,  and  its  atomic  weight,  relations  in- 
dependent of  the  temperature. 

Simple  gases,  with  the  same  volume  and  pressure,  all 
absorb  nearly  the  s*»me  quantity  of  heat,  to  be  raised  one 
degree,  which  seems  to  me  to  answer  to  a  like  increase 
of  i'i'j  viva.  With  the  same  volume  their  absolute 
weights  are,  moreover,  proportional  to  their  atomic 
weights.  Hence,  a  relation  between  the  atomic  weights 
and  the  specific  heats  of  the  elements  ;  it  is  Dulong  and 
Petit's  law,  discovered,  as  we  know,  by  a  study  of  solid 
substances. 

Now  these  elements  tend  to  retain  their  specific  heat 
in  combinations.  It  was  long  since  remarked  that  the 
product  of  the  specific  heat  of  a  solid  compound  sub- 
stance by  its  atomic  weight,  that  is  to  say,  its  atomic 
specific  heat,  scarcely  differed  from  the  sum  of  the 
analogous  products  in  the  case  of  its  elements,  a 
relation  fully  verified  by  the  researches  of  Regnault, 
Neumann,  and  Kopp.  If  we  suppose,  with  Dulong,  that 
the  atoms  of  all  the  elements  have  the  same  specific  heat, 
we  see  that  the  atomic  specific  heat  of  a  solid  compound 
body  will  be  equal  to  this  common  value  multiplied  by  the 
number  of  atoms  forming  the  compound. 

The  same  relations  are  found  to  exist  in  the  case  of 
compound  gases  formed  without  condensation,  such  as 
bioxide  of  nitrogen,  chlorhydric  acid,  and  carbonous 
oxide.  More  than  this,  M.  Clausius,  and  most  physicists 
who  have  been  occupied  with  the  mechanical  theory  of 
heat,  suppose  that  this  relation  must  be  general  for  the 
specific  heats  of  compound  gases  taken  at  constant 
volume  and  in  the  stale  of  perfect  gas. 

Without  going  beyond  the  domain  of  experience,  how- 
ever, it  maybe  remarked,  on  the  one  hand, that  the  atomic 
weights  of  compound  gases,  determined  by  purely  chemical 
considerations,  occupy,  in  general,  the  same  gaseous 
volume ;  and,  on  the  other,  that  the  quantity  of  heat 
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necessary  at  constant  pressure  to  elevate  1  degree,  a 
certain  volume  of  a  gas  which  is  compound  and  formed 
with  condensation,  is,  without  exception,  superior  to  the 
quantity  of  heat  absorbed  by  the  same  volume  of  a 
simple  gas  under  the  same  pressure;  the  difference  is 
greater  the  more  complex  the  constitution  of  the  gas. 

This  being  allowed,  it  is  easy  to  assign  the  characters 
which  would  be  presented  by  one  of  the  substances  now 
supposed  simple,  if  it  were  really  formed  by  the  union  of 
several  others  of  our  elements,  or  by  the  condensation  of 
several  atoms  of  the  same  element,  that  combination  or 
condensation  being  supposed  comparable  to  those  which 
give  rise  to  actual  compound  substances. 

If  the  case  were  that  of  one  of  our  gaseous  substances, 
wrongly  thought  elementary,  it  should  be  formed  without 
condensation  by  the  union  of  its  two  hypothetical  ele- 
ments; for  the  compound  gases  formed  with  condensation 
arc  the  only  ones  that  present  the  same  specific  heat  as 
simple  gases  with  the  same  volume.  All  other  gases  have 
a  specific  heat,  much  greater  and  tending  towards  the 
sum  of  those  of  their  elements.  But,  on  the  other  hand, 
the  atomic  weight  of  the  pretended  clement  would  be 
equal  to  the  mean  of  the  atomic  weights  of  the  com- 
ponents, and  not  to  their  sum.  Whence  it  follows  that 
their  cannot  exist  an  element  such  that  its  atomic  weight 
is -formed  by  the  union  of  a  certain  number  of  atoms 
identical  with  those  of  another  element  in  the  manner  of 
•our  actually  known  compounds;  there  is  no  polymeric 
element  playing  the  same  chemical  role  as  the  non- 
condensed  clement  whence  it  is  derived ;  that  is,  in  the 
sense  of  polymeric  compounds  of  organic  chemistry,  the 
atomic  weight  of  which  is  the  sum  of  the  atomic  weights 
of  their  components. 

To  take  an  example : — We  may  compare  a  series  of 
elements,  the  atomic  weights  of  which  are  nearly  multi- 
ples one  of  another.  Such  are — Hydrogen,  with  atomic 
weight  ■  1;  oxygen,  about  16;  nitrogen,  14.  Now,  if 
oxygen  resulted  from  the  association  of  16  atoms  of  hy- 
drogen, just  as  bioxide  of  nitrogen  results  from  the  asso- 
ciation of  1  volume  of  nitrogen  and  1  volume  of  oxygen, 
it  ought  to  occupy  a  volume  nearly  sixteen  times  as  large  ; 
otherwise  the  specific  heat  of  hydrogen,  as  measured  by 
M.  Regnault,  would  not  satisfy  the  laws  of  specific  heats 
of  compound  bodies.  Similarly,  nitrogen  should  occupy 
a  volume  fourteen  times  as  large.  We  thus  see  that  the 
laws  of  gaseous  specific  heats,  determined  by  experiment, 
establish  a  profound  difference  between  our  actual  ele- 
ments and  their  known  or  probable  combinations :  this 
difference  is  independent  of  temperature. 

The  same  differences  exist  in  the  case  of  solid  compound 
substances  compared  with  solid  elements.  Let  there  be 
a  series  of  similar  elements,  multiples  of  the  same  unit, 
such  as  the  thionic  elements 

Sulphur,  the  atomic  weight  of  which  is  equal  to  16x2=  32 
Selenium,  about       „  ,,        16x5=  80 

Tellurium  „  ,,        16x8  =  128 

The  atomic  weights  of  these  elements  are  absolutely 
defined,— by  their  gaseous  densities,  taken  at  a  tempera- 
ture sufficiently  high ;  by  their  combinations  with  the 
same  group  of  elements,  such  as  hydrogen  and  the  metals. 
In  particular,  they  form  with  hydrogen — 

Sulphydric  acid   SjH, 

Selenhydric  acid   Sc2Hj 

Tellurhydric  acid   TejH2. 

At  first  sight  it  appears  that  wc  may  compare  this  series 
of  elements  with  a  series  of  carbides  of  hydrogen, 
variously  condensed,  but  having  equal  chemical  properties. 
Such  are— 

Ethylen,  the  atomic  weight  of  which  is  equal  to  14  x  2=  28 
Aimlen  „  „         MX  5=.  70 

Caprylcn  „  „         14 x  8=112 

Ethalen  „  „         14x16  =  224 

The  atomic  weights  of  these  carbides  are  absolutely 


defined, — from  the  physical  point  of  view  by  their  gaseou9 
density;  from  the  chemical,  by  their  combination  with  the 
same  group  of  elements,  such  as  hydrogen,  chlorine,  &c. 

Between  the  series  of  thionic  elements  and  the  scries 
of  ethylcnic  carbides  the  parallelism  is  evidently  very 
close  ;  and  an  opinion  held  by  good  authorities  seeks,  on 
these  analogies,  to  connect  cettain  sciies  of  simple  sub- 
stances with  series  of  compounds. 

But  this  relation  only  extends  to  the  specific  heats. 
In  fact,  the  specific  heats  of  sulphur,  selenium,  tellurium, 
taken  at  unit  weight,  are  in  inverse  ratio  of  their  atomic 
weights;  that  is  to  say,  that  their  atomic  specific  heats 
have  the  same  value,  conformably  to  Dulong's  law. 

On  the  other  hand,  the  specific  heats  of  the  polymeric 
carbides  cited  are  nearly  the  same  at  unit  weight,  ac- 
cording to  the  determinations  of  them  known;  that  is  to 
say,  that  their  atomic  specific  heats  are  multiples  one  of 
another,  being  proportional  to  their  atomic  weights. 

Between  the  compound  bodies  that  wc  know  and  their 
polymers  there  is,  then,  this  general  relation— that  the 
atomic  specific  heat  of  a  polymer  is  nearly  a  multiple  of 
that  of  the  body  not  condensed. 

On  the  other  hand,  the  atomic  specific  heat  remains 
constant  for  the  various  elements,  the  atomic  weights  of 
w  hich  ar«  multiples  one  of  another.  The  same  difficulties 
exist  fort  he  hypothesis  of  a  simple  substance,  the  atomic 
weight  of  which  is  the  sum  of  the  atomic  weights  of  two 
others. 

There  is,  therefore,  between  the  physical  properties  of 
the  elements  and  those  of  their  compounds,  a  singular 
opposition  ;  and  it  is  the  more  important,  that  the  notion 
of  specific  heat  is  a  translation  of  general  molecular 
work,  by  which  all  substances  arc  maintained  in  equili- 
brium of  temperature  with  one  another.  This  opposition 
docs  not  at  all  prove  (and  I  wish  not  to  be  misunderstood 
on  this  point)  the  theoretical  impossibility  of  decomposing 
our  actual  elements ;  but  it  better  defines  the  conditions 
of  the  problem,  and  leads  us  to  think  that  the  decomposi- 
tion of  our  simple  substances,  if  it  may  occur,  must  be 
accompanied  by  phenomena  of  quite  a  different  orJer 
from  those  which  have  hitherto  determined  the  destruction 
of  our  compound  1 


NOTICES  OF  BOOKS. 

*  .   

!  Questions  in  Chemistry  and  Natural  Philosophy.  Given 
at  the  Matriculation  Examination  of  the  University  of 
London  from  the  year  1864  to  June,  1873.  Classified 
according  to  the  syllabus  of  subjects  of  examination, 
by  C.  J.  Woodward,  B.Sc.  London  :  Simpkin,  Mar- 
shall, and  Co.    Birmingham  :  Cornish  Brothers. 

So  much  trash  has  been  recently  published  in  the  form  of 
handbooks,  text-books,  and  other  compilations  especially 
intended  for  the  preparation  of  candidates  for  examina- 
tions, that  we  are  disposed  to  look  rather  suspiciously  on 
anything  that  includes  in  its  title  or  sub-title  any  reference 
to  any  kind  of  examination  whatever.  There  is  but  one 
safe  method  of  qualifying  for  such  examinations,  that  is, 
to  study  the  subject  fairly  and  conscientiously,  and  scrupu- 
lously avoid  all  the  dodges  and  dishonesty  of  any  and 


every  system  of  cramming.  The  student  may  safely  take 
it  for  granted  that  any  elementary  treatise  on  any  scien- 
tific subjed  which  is  published  for  the  avowed  purpose  of 
preparing  for  any  particular  examination,  or  for  examina- 
tions in  general,  is  a  bad  book,  and  just  one  of  those  which 
he  should  most  carefully  avoid. 

These  remarks  apply  to  the  study  of  the  subject  itself. 
Still,  however,  it  is  quite  possible  that  a  given  student 
with  a  fair  amount  of  sound  knowledge  may  take  a  lowasr 
'  place  in  an  examination  than  another  student  who  Juas 
rather  less  knowledge  ;  and  this  difference  may  arise/ from 
the  fact  that  the  first  has  neglected  the  legitimate  prepara- 
tion by  which  he  may  acquire  the  art  of  disritfUvinc  10 
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best  advantage  in  an  examination  paper  the  knowledge 
he  does  possess.  It  is  perfedly  legitimate  and  most 
desirable  that,  after  having  sufficiently  mastered  the  sub- 
jell  of  his  studies,  he  should  specially  prepare  himself  for 
coolly  and  effedively  undergoing  the  ordeal  of  an  cxamina- 
tion  upon  it.  How  should  this  be  done  ?  The  answer  is 
simple  enough.  Like  every  other  kind  of  skill,  the  art 
of  working  examination  papers  can  only  be  attained  by 
adual  practice.  The  little  book  before  us  is  admirably 
and  most  legitimately  adapted  to  the  purpose  of  affording 
the  student  the  materials  for  self-examination,  and  for 
exercise  in  the  attainment  of  this  art  by  those  who  have 
already  passed  through  the  indispensable  previous  prepara- 
tion of  conscientious  study. 

Even  to  those  who  are  studying  the  elements  of 
chemistry  and  natural  philosophy,  for  their  own  sakcs 
such  a  series  of  questions  are  very  valuable,  especially 
where  an  intelligent  teacher  can  be  obtained  who  will  go 
through  the  students'  answers  and  make  the  errors  they 
may  contain  the  subjeds  of  careful  lessons.  By  this 
means  some  ugly  gaps  in  the  student's  knowledge  may 
become  visible  and  be  filled  up,  and  serious  mistakes  that 
might  be  made  thereafter  will  be  thus  prevented. 

Ab  Mr.  Woodward  says,  "it  is  a  fair  inference  that  if 
a  candidate  can,  without  help,  work  all,  or  nearly  all,  the 
questions  that  have  been  given  for  the  last  ten  years,  he 
will  be  likely  to  pass  the  examination  of  the  eleventh 
year."  If  he  cannot  work  these  questions,  let  him  follow 
Mr.  Woodward's  advice,  and  "go  over  the  subjed  a 
second  or  third  time,  until  the  questions  can  all  be  worked 
satisfactorily."  This  is  especially  necessary  to  those 
unfortunate  students  who  have  been  deluded  by  examina- 
tion cram-books,  and  have  sought  to  qualify  themselves 
for  scientific  examinations  by  learning  science  by  rote. 

These  questions  are  published  by  permission,  and  we 
strongly  recommend  every  candidate  for  the  Matriculation 
Examinations  of  the  London  University,  and  for  the 
Oxford  Middle  Class  and  other  examinations,  to  obtain 
and  use  them  in  accordance  with  Mr.  Woodward's  direc- 


ts1 Handbook  of  Practical  Telegraphy.  By  R.  S.  Culley, 
Memb.  Inst.  C.E.,  Engineer-in-Chief  of  Telegraphs  to 
the  Post  Office.  Adopted  bv  the  Post  Office  and  by  the 
Department  of  Telegraphs'  in  India.  Sixth  edition, 
revised  and  enlarged.  London  :  Longmans,  Green, 
Reader,  and  Dyer.  1874. 

This  edition  is  a  handsome  volume,  embellished  with 
144  well-executed  woodcuts  of  descriptive  illustrations, 
and  several  full-page  designs  of  instruments  in  use, 
showing  the  methods  of  conneding  them  up  to  line. 
There  are  also  six  large  folding  plates.  Mr.  Culley  has 
adopted  an  excellent  plan  of  using  initial  type  fur  what- 
ever statement  is  important,  so  that,  as  the  reader's  eye 
roams  over  the  pages  in  quest  af  fads,  his  attention  is  at 
once  direded  to  the  salient  points  of  each  chapter.  The 
volume  contains  an  exceedingly  clear  description  of  the 
new  method  of  telegraphing  on  the  "  duplex  system," 
whereby  two  stations  can  signal  their  messages  to  each 
other  at  the  same  time.  The  work  is  in  all  reaped  s  a 
handbook  of  pradical  telegraphy. 


Traite  des  Mat  teres  Color  antes  Artificielles  Dirivees  du 
Goudron  de  Houille.  Par  P.  Bollky  and  E.  Kopp. 
Traduit  de  l'allemand  et  augment*  des  travaux  lea  plus 
recents  par  le  Dr.  L.  Gautjer.   Paris:  F.  Savy. 

This  work,  like  the  "  Trait  £  des  De*rive*s  de  la  Houille  " 
of  Girard  and  De  Laire,  treats  of  the  so-called  coal-tar 
colours  pradical ly  and  theoretically.  Nevertheless,  the 
two  works  differ  in  their  plan.  Bolley  and  Kopp  enter  at 
length  into  the  preparation  of  artificial  alizarin,  of  corallin, 
rosolic  acid,  resorcin,  gallein,  and  a  variety  of  other  colours, 
whilst  Girard  and  De  Laire  confine  themselves  more 


stridly  to  the  aniline  dyes,  properly  so-called.  Hence  the 
library  of  every  tindorial  chemist  should  contain  both. 
Bolley  and  Kopp  commence  with  an  account  of  coal-tar 
and  its  redification,  and  consider,  in  successive  chapters, 


phen 
logui 


green,  yellow,  black,  and  grey  compounds ;  naphthalin  and 
its  derivatives;  anthracen  and  its  derivatives;  and,  finally, 
the  colouring  matters  obtained  from  phenols.  An  Ap- 
pendix describes  artificial  colouring  of  different  origins, 
such  as  cyanin,  the  aloes  colours,  rufi gallic  acid,  and 
murexide.  There  is  an  elaborate  bibliography  and  a 
good  index,  in  which  the  work  of  Girard  and  De  Laire 
is  wanting.  The  student  will  find  here  many  valuable 
indications  concerning  fields  for  future  research,  and  the 
pradical  man  will  meet  with  not  a  few  hints  of  unques- 
tionable importance. 

The  appearance  of  such  a  work  so  soon  after  that  of 
Girard  and  De  Laire  is  a  new  proof,  if  proof  were  stilt 
needed,  of  the  lively  interest  in  the  progress  of  applied 
chemistry  felt  on  the  Continent.  Meantime,  what  are 
we  doing  ?  Instead  of  developing  native  talent,  we  are 
more  and  more  placing  the  management  of  our  chemical 
manufadures  in  the  hands  of  foreigners,  just  as  the 
Romans,  in  their  decline,  filled  up  the  ranks  of  their 
legions  with  stranger  mercenaries.    Absit  omen  ! 


CORRESPONDENCE. 


ADULTERATIONS  OF  FOOD. 


To  the  Editor  of  the  Chemical  News. 

Sir, — Referring  to  the  last  paragraph  in  your  notice  of 
Mr.  Atcherley's  book,  I  trust  you  will  allow  me  to  state 
that,  as  I  am  not— so  far  as  I  know — as  yet  a  fit  inmate 
for  a  lunatic  asylum,  I  never  gave  out  the  statement 
that  brandy  sinks  in  water.  What  I  did  state,  some  three 
years  ago,  was  that  a  liquid  called  jerupigia,  manufadured 
from  elder,  &c,  had  been  long  used  for  giving  colour  and 
body  to  inferior  port,  and  that  if  floated  with  certain  pre- 
cautions upon  water,  wine  so  "  ameliorated  "  would  sink 
and  colour  the  water  more  rapidly  than  the  genuine  article. 
This  test  was  none  of  mine,  but  one  taught  me  by  a 
Portuguese  wine-fador  as  in  common  use  by  men  in  his 
trade,  and  I  believe  I  so  stated  at  the  time.— I  am,  &c, 

John  Muter. 

331  and  315,  Kenninjton  Rosd,  S.E. 
April  13.  1874- 


ADULTERATIONS  OF  FOOD. 

To  the  Editor  of  the  Chemical  News. 

Sir,— In  your  article  on  Dr.  Atcherley's  work  on  food 
adulteration  two  considerable  errors  have  escaped  notice. 
(1)  On  page  13  a  definition  of  beer  is  given,  the  author 
stating  that  malt  and  hops  are  the  only  substances  per. 
mitted  by  law.  Since  the  repeal  of  the  hop  duty  any 
bitter  may  be  used  instead  of  hops,  and,  as  is  well  known, 
in  most  large  breweries  during  scarce  hop  seasons  various 
bitters  are  used  to  replace  hops.  This  with  good  effed ; 
since  by  the  taste  the  difference  cannot  be  perceived, 
whilst  the  bitter  used  is  quite  as  wholesome  as  that  of  the 
hop.  The  Licensing  Ad  schedules  a  number  of  sub- 
stances not  to  be  used.  (3)  The  illustrations  at  the  end 
of  Dr.  Atcherley's  book,  representing  tea-leaves  and  the 
tea-plant,  may  certainly,  for  aught  I  know,  represent  some 
leaves  and  plant,  but  are  as  certainly  totally  unlike  those 
of  the  tea-plant.— I  am,  &c, 

C.  Ebtcdurt,  F.C.S. 

Manchester,  April  n,i«74. 
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Not*.  All  degrees  of  temperaitire  arc  Centigrade,  anless  otherwise 


cgrtt 
e«pre»ied. 

ComJ>tes  Rendus  Hebdomadaires  des  Stances  de  I'Aemdemie 
da  Sciences,  February  23, 1874. 

Undulatory  Movement  of  a  Train  of  Waggons  due 
to  Shock. — M.  Resal. 

Acid  Waters  Arising  in  the  Volcanoes  of  the 
Cordilleras. — (Continued.) — M.  Boussingault. 

Determination  of  the  Densities  of  Vapours. — M. 
Sainte-Clatre  Dcville. — The  author  gives  reason*  for  pre- 
ferring Gay-Lussac's  method  to  that  described  by  M. 
Croullebois. 

Process  Devised  by  M.  Dulong  for  Finding  the 
Density  of  Vapours.  — M.  Dumas. — M.  Dulong  used  a 
vessel  of  known  capacity  immersed  in  a  bath  of  known 
temperature.  The  vessel  contained  a  very  small  quantity 
of  the  substance  experimented  on,  and  communicated  by 
a  capillary  tube  with  a  barometric  tube  immersed  in 
mercury. 

Observations  with  Reference  to  the  Late  Com- 
munication from  M.  Clausius   on  the  Equation 

<'Q 

M.  Ledieu. 
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Memoir  on  the  Swimming-Bladder,  with  regard  to 
Station  and  Locomotion  of  the  Fish. — M.  Moreau. — 
Of  changes  in  volume  of  fish  some  are  passive  (from  ex- 
ternal pressure),  others  active  (through  efforts  of  the  fish). 
The  author  discusses  passive  variations  of  the  perch, 
whose  bladder  is  quite  closed,  having  no  aerial  passage. 
In  one  experiment,  the  fish  being  captive,  he  proved,  by 
means  of  special  apparatus,  that  Us  volume  varies  directly 
as  the  pressutc  it  is  subject  to  ;  and  it  varies  sensibly,  not 
only  with  great,  but  with  very  slight  changes  of  pressure. 
It  further  appears,  from  a  tracing,  that  the  perch  did  not 
act  on  its  bladder  in  movements  executed  by  it  freely 
(rising  and  sinking)  in  the  containing  vessel.  The  results 
from  other  kinds  of  fish  will  be  given  later. 

Observations  on  a  Recent  Memoir  of  M.  Helmholtz 
on  Aerial  Navigation.— M.  de  Fonvielle. — M.  Helmholtz 
has  sought  to  determine  the  energy  of  the  motor  forces 
necessary  in  a  steam  balloon  inflated  with  pure  hydrogen 
in  order  to  give  it  a  velocity  in  the  face  of  a  slight  breeze. 
He  concludes  that  to  give  the  aerostat  a  velocity  of 
30  kilometres  per  hour,  there  must  be  expended  about 
100  per  cent  of  the  motor  force  necessary  to  obtain  a 
velocity  of  21  kilometres  per  hour  in  a  large  German 
steamer  (on  which  observations  were  made) ;    but  the 
volume  of  the  aerostat  must  be  forty-two  times  the  dis- 
placement of  the  vessel.    The  chief  difficulties,  according 
to  M.  Helmholtz,  are  the  great  size  which  the  aerostat 
must  have,  and  the  weight  of  the  motor  screws.    M.  de 
Fonvielle  remarks  that  the  rapid  rupture  of  thermal 
equilibrium  by  action  of  solar  rays,  the  sudden  surcharges 
through  fall  of  rain,  friction  from  currents,  electric  pheno- 
mena, and  many  other  obstacles,  which  M.  Helmholtz  has 
left  out  of  account,  complicate  the  case.    His  reasoning 
would  only  hold  good  if  the  moving  bodies  had  the  same 
geometric  form,  and  merely  differed  in  scale  of  con- 
struction.   In  the  ship  lie  only  considers  the  immersed 
part,  and  as  the  aerostat  is  completely  immersed,  his 
reasoning  would  only  be  applicable  if  it  were  shown  that 
the  dynamic  conditions  of  movement,  force,  velocity, 
and  fnCtion  were  th«;  same  where  the  large  steam  vessel 
moved  under  water  altogether.  Now  it  seems  demonstrated 
that,  other  things  equal,  the  movement  would  be  much 
more  easy  under  water,  and  the  velocity  would  be  greater 
for  the  same  quantity  of  force  developed,  supposing  Buch 
a  vessel  could  be  made.    Some  fish  go  faster 


water  than  the  most  powerful  steamir?,  though  their 
organic  heat,  which  is  the  source  of  their  dynamic  force, 
is  very  small.  M.  Helmholtx's  conclusions,  then,  based 
on  a  study  of  superficial  movement,  are  much  100  high, 
though  it  may  be  impossible  to  say  how  much.  Again,  he 
neglects  the  retardative  effects  of  a  partial  vacuum  behind 
the  large  aerostat,  and  the  condensation  in  front.  Some 
further  objections  arc  urged. 

Permanent  Magnetism  of  Steel. — M.  Bouty. — Con- 
sider two  bodies,  A  and  B,  subjected  to  the  same  inductive 
force  but  invariably  conducted  with  one  another.  After 
cessation  of  the  force  the  body  A  remains  subject  to  the 
action  of  B,  and  retains,  besides  the  residual  magnetic 
moment  which  would  remain  in  it  after  removal  of  A,  a 
moment  of  the  same  or  of  contrary  direction,  produced  by 
influence  of  B,  and  which  is  permanent  only  so  long  as 
the  connection  of  A  and  B  subsists.  This  magnetic  excess 
may  be  called  the  sub-permanent  magnetic  moment.  In 
the  experiment  of  a  bundle,  ruptured  parallel  to  the  axis, 
the  sub-permanent  magnetism  is  in  contrary  direction  to 
the  permanent  magnetism.  It  is  of  the  same  direction  in 
the  case  of  a  cylindrical  needle  ruptured  by  a  plane  per- 
pendicular to  its  axis,  and  of  which  the  two  fragments  are 
separated  and  united  end  to  end.  This  agrees  with  ex- 
periment. 

New  Apparatus  for  Registering  the  Direction  of 
Clouds. — M.  de  Parville. 

Distribution  and  Determination  of  Thallium. — Dr. 
T.  L.  Phipson. — The  author  considers  that  thallium  is 
more  generally  distributed  than  is  commonly  supposed. 
He  has  detected  it  especially  in  metallic  cadmium,  in 
Norwegian  and  Spanish  pyrites,  and  in  many  other  ores 
an  J  industrial  products.  The  procedure  for  its  separation 
is  simple.  It  must  always  be  determined  as  protoxide, 
but  in  the  ordinary  course  of  a  quantitative  analysis, 
thallium,  if  present  in  the  body  under  examination,  is 
always  peroxidised  and  escapes  along  with  the  iron  in 
whatever  form  the  latter  is  separated.  The  author  dis- 
solves the  ore  in  aqua  regia,  dilutes  with  water,  and  pre- 
cipitates with  sulphuretted  hydrogen.  The  filtrate  is 
brought  to  a  boil,  air  being  excluded  as  far  as  possible. 
It  is  then  treated  with  carbonate  of  soda  in  slight  excess, 
and  filtered  rapidly  while  still  hot.  From  the  filtrate 
snlphuret  of  ammonium  precipitates  all  the  thallium  as 
sulphuret. 

Presence  of  Metallic  Silver  in  Galena. — Dr.  T.  L. 
Phipson. — The  author  found  a  sample  of  galena  inter- 
penetrated with  slender  filaments  of  metallic  silver.  The 
ore  was  obtained  from  the  Phanix  Silver-Lead  Mine,  in 
Cornwall.  Metallic  silver  was  observed  only  in  specimens 
from  the  exterior  parts  of  the  vein.  Within,  where  the 
galena  was  mixed  with  carbonate  of  lead  in  fine  crystals, 
no  silver  was  found. 


Revue  Hebdomadaire  de  Chimie  Scientijtqui  et  Industriellt, 
par  Cb.  Mene,  No.  47,  1873. 

Bloch's  Feculometer.— This  apparatus,  for  deter- 
mining the  amount  of  water  in  commercial  samples  of 
starch,  has  been  already  noticed  in  the  Chemical  News. 

Disorganisation  of  Cotton,  and  of  Vegetable 
Fibres  by  the  Action  of  Alkalies  and  Oxidising 
Agents. —  M.  Jeanmaire. — Vegetable  tissues  saturated 
with  chromic  acid,  with  chromatc  of  potash,  and  sulphuric 
acid,  or  with  permanganate  of  potash,  and  washed  after 
the  reduction  of  the  oxidising  body  has  taken  place, 
though  presenting  then  no  apparent  alteration,  are  found 
to  be  seriously  weakened  when  treated  with  any  alkali. 
It  is  not  essential  that  the  oxidising  agent  should  be  acid 
in  order  to  produce  this  reaction.  The  same  result  takes 
place  with  the  alkaline  ferricyanides.  Chromate  of  baryta 
or  of  lead  fixed  upon  a  fabric,  and  then  passed  through 
sulphuric  or  oxalic  acid,  acts  similarly.  In  the  reaction 
with  chromic  acid  not  a  trace  remains  upon  the  1 
Chromic  acid  appears  to  oxidise  or 


dehydrogenise  the 
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fibre,  forming  a  new  body,  which  is  disorganised  under  the 
influence  of  an  alkali.  These  reactions  enable  us  to 
decide  if  a  white  or  a  yellow  upon  a  vat-blue  ground  has 
been  produced  by  means  of  a  resist,  or  by  a  chromic  dis- 
charge. In  the  Utter  case,  the  fabric  when  steeped  in  an 
alkali,  is  not  affected  in  its  white  parts.  Red  prussiate 
discharges  have  the  advantage  of  remaining  unaffected  in 
similar  circumstances,  owing  to  the  comparatively  slow 
action  of  the  ferrid-cyanides. 

Bread  Containing  Liebig's  Extract,  and  Gluten 
Bread  for  Diabetic  Patients. 

Drying  of  Tissues  by  means  of  Steam. — M. 
Bastaert.— Superheated  steam  is  recommended  instead  of 
heated  air  for  drying  textile  fabrics,  and  is  said  to  leave 
them  in  a  more  supple  condition. 

New  Apparatus  for  Light  ing  with  Gasoline.— Langs- 
dorffand  Meyer— This  paper  should  have  been  accom- 
panied with  an  illustration. 

Archives  dts  Sciences  Physiques  tt  Naturelles, 
December  15,  1873. 

Elliptical  Polarisation  of  Light,  and  its  Relations 
to  the  Superficial  Colours  of  Bodies. — M.  Wiedemann. 
(Extract). — Theauthor  finds  that  superficial  colours  change 
considerably  with  the  nature  of  the  media  in  contact  with 
which  they  are  produced,  and  therefore  the  data  hitherto 
obtained  only  are  limited  to  the  case  of  air.  From  his 
own  and  other  researches  M.  Wiedemann  formulates 
several  conclusions,  among  which  are  these : — Metalliform 
bodies  behave  in  their  transparent  parts,  as  regards  re- 
tardation of  light  with  various  angles  of  incidence,  like 
transparent  bodies,  and  in  opaque  portions  like  metals. 
Colours  which  are  most  strongly  reflected  present,  generally, 
the  most  intense  elliptic  polarisation  (where  the  reflection 
is  in  air  or  ik  vacuo).  The  principal  angles  of  incidence 
undergo  the  most  rapid  modifications  for  wave-lengths 
corresponding  nearly  to  the  bands  of  absorption.  In 
opaque  bodies  the  tangent  of  the  principal  angle  of 
incidence  is  equal  to  the  index  of  refraaion,  and  hence  it 
is  in  the  neighbourhood  of  the  bands  of  absorption  that 
the  indices  of  refraction  increase  or  diminish  most  rapidly. 
The  calculation  of  the  indices  of  refraction  according  to 
Brewster's  law,  gives,  in  the  case  of  solid  fuchsine  a  very 
pronounced  anomalous  dispersion  (the  differences  between 
the  indices  of  refraction  of  the  line  C  and  F  is  about 
thirty-one  times  greater  than  in  sulphide  of  carbon). 
From  these  results  M.  Wiedemann  proceeds  to  explain 
some  other  peculiarities  of  substances  with  superficial 
colours.  His  work  establishes  a  connection  between 
the  phenomena  of  these  substances  on  the  one  hand,  and 
the  principal  angle  of  incidence  and  the  proportion  of  the 
principal  amplitude  on  the  other.  The  problem  of  sub- 
stances with  superficial  colours  is  reduced  to  a  question  of 
elliptical  polarisation,  and  the  connection  of  this  with 
absorption. 

Meteorological  Congress  at  Vienna  in  1873. 

Journal  Jc  Physique,  November,  1873. 

Equality  of  Fundamental  Numerical  Constants 
of  Optics  and  Electricity.— M.  I'otier.— An  account  of 
Maxwell's  treatment  of  this  subject  in  his  recent  work  on 
electricity  and  magnetism. 

Articulated  Beam  with  Rectilinear  Movement.— 
M.  Peauccllier.— In  steam  navigation  it  is  desirable  to 
have  engines  with  short  beam  and  yet  a  considerable 
piston  course,  and  the  instrument  here  described  meets  these 
conditions. 

Loss  of  Electricity  by  Air.— M.  Brion.— The  author 
cites  some  experiments  by  M.  Charault,  made  several 
years  ago,  as  dissipating  any  doubt  (still  suggested)  as  to 
the  generality  of  Coulomb's  law. 

Note  on  the  Model  of  a  Vernier, — M,  Mannheim. 


I  Reflection  Galvanometer.— M.  Raynaud.— First  pan 
j  of  an  instructive  paper. 

Kepertorium  fur  Experimental  Physik,  band  ix.,  heft  5. 

Determination  of  the  Temperature  Coefficients  of 
Steel  Magnets. — M.  Wild.— The  author  shows  the  im- 
portance of  this  determination  in  magnetic  measurements; 
compares  three  different  methods  of  making  it ;  the  first 
depending  on  oscillations,  the  second  on  deflection,  and 
the  third  (preferred  as  the  best)  on  the  change  of  position 
of  equilibrium  of  a  bifilar-suspendcd  magnet  with  dif- 
ferences of  temperature.  M.  Wild  asserts  that  the  present 
condition  of  our  magnetic  instruments,  and  of  our  know- 
ledge of  the  laws  of  magnetism,  is  not  sufficient  for 
determining  the  horizontal  intensity  of  terrestrial  mag- 
netism with  a  certainty  of  ±0  0001. 

Reply  to  the  Remarks  of  M.  Bredichin  on  the  Field 
of  Vision  and  Magnification  of  Optical  Instruments. 
— XI.  Lubimoff. 

Fall-myographion. — M.  Jendrassik. — In  this  instru- 
ment, described  with  consiierable  details  and  illustration, 
the  principle  of  Atwood's  machine  is  introduced  in  the 
measurement  of  phenomena  of  muscular  contraction. 

Regulator  for  Electric  Currents.— M.  Mascart. 

Sound-Decomposing  Apparatus  for  Schematic  Ex- 
planation of  Sound  Analysis  by  the  Ear.— M.  Jen- 
drassik. 


Monatsberiehte  der  Koniglich  Preussischen  Akademie  der 
Wissenschaften  xu  Berlin,  September  and  October,  1873. 
Limits  of  Capability  of  the  Microscope.— M.  Helm- 
holtz. 

Reduction  of  the  Annual  Temperature-Curve,  to 
the  Conditions  Determining  it.  (Second  paper.) — M. 
Dove. — The  author  discusses  observations  of  summer 
heat,  the  average,  and  deviations  from  it ;  and  one  fact 
elicited  is  the  progressive  (unsimultaneous)  character  of 
these  deviations  over  a  large  extent  of  surface. 

Unscre  Ztit.,  January  1,  1874. 
Plutonism  and  Vulcanism  of  the  last  few  years  in 
Germany. — Dr.  Karl  Muller. — An  instructive  paper  on 
recent  earthquake  phenomena  and  their  cause. 

Liebig's  Annalen  der  Chemie  und  Phnrniacie. 
January  ig,  1874. 
Nitro-Compounds   of    the   Fatty  Series. — Victor 
Meyer. — A  very  lengthy  paper,  announced  as  the  com- 
mencement of  a  series.    The  author  begins  with  nitrous 
ether  and  nitro  compounds,  describing  experiments  on 
their  formation.     He  next  enters  upon  the  action  of  tin 
and  hydrochloric  acid  upon  amylcn  dinitroxide,  the  con- 
stitution of  byponitric  and  nitric  acids,  the  specific  volume 
of  nitrous  ether,  and  experiments  on  the  introduction  of 
nitrogen-oxygen  radicals  into  fatty  bodies.    In  the  second 
section  the  author  treats  of  the  nitrated  hydrocarbons  of 
the  fatty  series ;  nitroethan  ;  action  of  iron  and  acetic  acid 
upon  nitroethan  ;   action  of  alkalies  upon  nitroethan ; 
the  metallic  derivatives  of   nitroethan ;   nitromethan ; 
normal     nitropropan  ;     pseudo  -  nitropropan  ;  nitro- 
pentan ;    action   of  iodethyl   upon   nitrite  of  silver ; 
todethyl  and  sulphocyanide  of  silver;  mono-brom-nitro- 
ethan ;  dibrom-nitroethan ;  action  of  fuming  sulphuric 
acid  upon  nitroethan  ;  action  of  common  sulphuric  acid. 

Certain  Derivatives  of  Solid  Dibrom-benzol. — V. 
Meyer  and  C.  Wurster. — An  examination  of  the  action  of 
ammonia  upon  nitro-dibroin-bcnzol.  The  authors  did  not 
succeed  in  converting  dibrom-benzol  into  phenylen-diamin, 
but  have  obtained  phenylen-diamin  from  brom-nitro-amiUo- 
benzol. 

Investigation  into  the  Constitution  of  Certain 
Chloral  Compounds.-V.  Meyer  and  L.  Dalk.-The 
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authors  have  examined  the  action  of  chloracetyl  upon  I 
chloral  hydrate  and  upon  chloral ;  the  adion  of  chlor-  ] 
acetyl  upon  chloral-alcoholate  ;  that  of  anhydrous  acetic 
acid  upon  chloral ;  that  of  glacial  acetic  acid  upon  chloral ; 
and  the  behaviour  of  chloral  and  tnmethylamin. 

Preparation  and  Examination  of  Crystalline  Xylol 
(Para-Dimethyl-Benzol).— Paul  Jannasch.— Pure  para- 
xylol  melts  at  150,  and  boils  at  136'  to  137'.  It  it  com- 
posed of— 

Carbon  90-56 

Hydrogen    943 

99*99 

As  by-product  the  author  obtained  crystalline  ditolyl. 
Crystalline  xylol,  when  oxidised  with  dilute  nitric  acid, 
yields  para-toluilic  acid,  fusing  at  173°.  The  authors 
also  obtained  mono-brom-para-xylol  by  the  reaction  of 
2  equivalents  of  bromine  to  1  of  para-xylol. 

Preparation  of  Para-Brom-Toluilic  Acid  from 
Crystalline  Brom-Xylol. — The  authors  prepared  this 
acid  from  crystalline  brom-xylol  by  oxidation  with  chromic 
acid  dissolved  in  glacial  acetic  acid,  and  examined  its 
barium  and  calcium  salts. 

Mutual  Behaviour  of  Oxygen  and  Water.— Em. 
Schoene. — The  author  concludes  from  a  series  of  carefully 
conducted  experiments  that — (t)  Ozone  is  partially 
destroyed  by  passing  through  water.  If  dry,  ozonised 
oxygen  is  simply  collected  over  water,  the  ozone  present 
is  diminished  by  about  one-fourth.  If  passed  through 
water  for  a  longer  time  the  loss  of  ozone  is  greater.  The 
loss  of  ozone  is  the  more  considerable  the  longer  the  gas 
is  in  contact  with  the  water,  and  the  greater  the  surface 
exposed.  (2)  Ozone  is  absorbed  by  water  in  a  consider- 
able degree,  even  at  the  ordinary  temperature  of  the 
atmosphere.  (3)  On  passing  dry  ozonised  oxygen  through 
water  much  more  ozone  disappears  than  is  absorbed  by 
the  water.  The  decrease  of  the  proportion  of  ozone  is, 
therefore,  only  very  slightly  determined  by  absorption, 
but  must  be  considered  as  a  consequence  of  the  destructive 
action  of  water.  (4)  Ozone  does  not  convert  water  into 
peroxide  of  hydrogen.  As  regards  the  loss  of  ozone  in 
ozonised  oxygen  gas  on  standing  for  a  longer  or  shorter 
time  in  contact  with  water,  the  author  concludes— (i)  If 
ozonised  oxygen  is  left  in  contact  with  water,  the  ozone  is 
gradually  converted  into  ordinary  oxygen.  In  three  days 
the  original  proportion  of  ozone  is  reduced  to  one-half, 
and  in  fifteen  days  mere  traces  of  ozone  remain.  (2)  The 
transformation  of  ozone  into  oxygen  in  contact  with 
water  and  at  common  temperatures  is  attended  with  an 
increase  of  bulk. 

Formation  of  Metallic  Sulphides  by  the  Sulphides 
of  Ammonium  and  of  the  Alkalies.— E.  Priwoznik. — 
The  oxides  of  copper  in  contact  with  polysulphides  of 
ammonium  are  changed  into  ammonio-persulphide  of 
copper,  and  subsequently,  if  there  is  free  access  of  air, 
into  sulphide  of  copper.  Oxide  and  peroxide  of  lead  are 
changed  by  sulphide  of  ammonium,  at  common  tempera- 
tures, into  crystalline  sulphide  of  lead.  Under  similar 
circumstances  peroxide  of  thallium  yields  immediately 
amorphous  sulphide  of  thallium.  Oxide  of  cadmium,  both 
the  crystalline  blue-black  and  the  brown  variety,  are  con- 
verted by  polysuiphide  of  ammonium  almost  completely 
into  sulphide  of  cadmium  slowly  at  common  temperatures, 
but  more  rapidly  with  the  aid  of  heat.  Protoxide  of  man- 
ganese yielded  with  yellow  sulphide  of  ammonium  at  100° 
sulphide  of  manganese  of  a  flesh-red  colour.  Hydratcd 
peroxide  of  manganese  yields  with  the  above  sulphide  a 
flesh-red  sulphide,  with  the  evolution  of  heat.  The  native 
peroxide  (pyrolusite)  yields  a  green  sulphide.  Oxide  of 
iron  and  chromic  oxide  are  not  perceptibly  affected  by  this 
reagent. 

Peroxide  of  Chrome.— Hugo  Schiff.— Remarks  on  the 


Benzylic  Acid  and  Diphenyl-acetic  Acid. —  R. 
Symons  and  Th.  Zincke.— A  lengthy  paper  not  adapted 
for  abstraction. 

Simple  Apparatus  for  Filtering  at  an  Elevated 
Temperature.— Dr.  A.  Horvath. — A  soft  leaden  tube  is 
wound  in  a  spiral  round  the  funnel.  One  end  of  it  is  then 
connected  with  a  flask  or  retort  full  of  water  placed  over  a 
source  of  heat.  The  current  of  steam  passing  through  the 
spiral  maintains  a  high  temperature  in  the  funnel. 
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Reimann's  Farbtr  Zeilung,  No.  5, 

This  number  contains  an  essay  on  shoddy ;  a  paper  on 
certain  varieties  of  blue  vats;  and  a  notice  on  dyeing 
Turkey  reds  with  artificial  alizarin,  by  Armand  Mueller. 
The  author  remarks  that  goods  dyed  with  artificial  alizarin 
are  often  unequal  and  dull.  The  fault  is  rarely  to  be  found 
in  the  alizarin,  and  then  depends  on  the  weakness  of  the 
paste  or  on  the  presence  of  sulphuric  acid.  Alizarin  of 
this  kind  was  obtained  from  an  English  establishment. 
Another  cause  of  failure  is  the  speed  of  the  dyeing  process. 
If  the  goods  are  well  mordanted,  and  the  beck  is  at  a 
boil  the  colour  is  absorbed  so  eagerly  that  it  is  spotty  and 
dull,  being  merely  smeared  upon  the  surface.  If  tannin 
is  used  after  aluming  the  goods,  take  a  fine  yellowish  red, 
but  if  too  little  tannin  is  employed,  and  especially  if  alum 
or  nitrate  of  alumina  is  also  deficient,  the  tone  is  bluish, 
which  is  very  objectionable.  The  chief  fault  in  mor- 
danting is  the  use  of  too  strong  a  caustic  soda.  In  this 
case  a  pale  yellowish  rose  shade  is  obtained.  Deficiency 
of  cow-dung,  and  the  use  of  an  oil  not  sufficiently  rancid, 
likewise  give  a  blue  tone  to  the  cloth.  If  the  goods  are 
dried  at  too  low  a  temperature,  and  not  sufficiently  ex- 
posed to  the  air  after  each  treatment  with  oil,  the  red  will 
be  meagre.  The  air  must  be  very  damp,  not  cold,  and 
should  contain  ozone.  The  pieces  must  be  hung  in  a 
light,  but  not  sunny  place.  There  are  further  instructions 
for  a  Havanna-brown  on  silk,  a  pansy  on  garments  with 
cotton  warps,  and  for  finishing  silks. 

Artificial  Alizarin  in  Printing. — Hitherto  artificial 
alizarin  has  been  chiefly  used  as  a  steam  colour,  but  it 
can  also  be  employed  like  garancin  and  fleurs  de  garance. 
To  prepare  the  dye-beck,  chalk  to  the  extent  of  t  per  cent 
of  the  alizarin  paste  to  be  employed  is  stirred  into  the 
beck,  which  is  heated  to  700  R.  The  goods,  previously 
printed  with  the  mordants,  aged,  dunged,  and  washed,  are 
unwound  into  the  beck,  and  heated  quickly  to  a  boil. 
The  dyeing  is  complete  in  ten  minutes.  The  alizarin  in 
the  spent  bath  in  combination  with  the  excess  of  chalk  is 
precipitated  with  hydrochloric  acid,  and  recovered  from 
the  precipitate  thus  formed.  The  dyed  pieces  are  washed 
in  warm  and  cold  water,  and  then  three  times,  using  each 
time  i  lb.  soap  per  piece ;  the  two  first  soap-baths  at  50" 
and  the  third  at  70  R.  They  are  then  placed  in  a  weak 
solution  of  chloride  of  lime  for  half  an  hour  at  25*  R., 
washed  again,  dried,  and  finished. 

Bulletin  de  rAeademie  Roy  ale  des  Sciences,  des  Lettrtt, 
des  Beaux-Arts  de  Belgique,  Nos.  9  and  10. 
Note  on  the  Electrical  Phenomena  of  the  Heart. — 
Dr.  J.  P.  Noel. — Some  new  facts  are  here  brought  to  light, 
among  others,  the  positivity  of  the  apex  of  the  intact 
heart. 

Meteorological  Congress  at  Vienna. 

Note  on  the  Tendency  of  the  Greater  Axes  of 
Cometary  Orbits  to  take  a  Given  Direction. — M. 
Houzeau. — The  author  finds  that  they  show  a  well- 
marked  tendency  to  become  parallel  to  the  heliocentric 
meridian  of  102°  20',  or  the  double  meridian  of  102*  20' 
and  282*  20'.  A  fact  so  well  characterised  certainly 
depends  on  a  general  cause,  and  one  can  hardly  doubt 
that  the  phenomenon  will  develop  more  and  more  in  the 


evaporating  a  mixture  of  bichromate  of  potash  and  oxalic  | 
atid  with  nitric  acid. 


Universal  Meteorographic  System.— M.  van  Ryssel- 
i  berghe.-This  paper  describes  an  ingenious  meteorograph 
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invented  by  the  author,  and  now  in  action  at  Ostcnd, 
which  registers  at  once  the  direction  of  the  wind,  it* 
velocity,  the  atmospheric  pressure,  and  the  temperature  of 
the  air.  He  proposes,  also,  to  make  it  register  hygro- 
metric  and  magnetic  phenomena. 


PATENTS. 


ABRIDGMENTS  OF  PROVISIONAL  AND  COMPLETE 

SPECIFICATION'S. 
An  improved  apparatus  for  analysing  gas.  Louis  HcagUt  Or:. at, 
engineer,  Jo,  Rue  de  U  Vietoire,  Pant.  May  21,  1873.— No.  185,3. 
This  invention  relates  to  apparatus  for  analysing  gates,  consisting  of 
a  meaauring-tube  connected  at  bottom  by  a  flexible  pipe  with  a  vctsel 
containing  water,  which  can  be  raised  or  lowered  bo  as  to  expel  gas 
from,  or  draw  gat  into,  the  measuring-tube.  This  tube  is  connected 
at  top  by  pipes  provided  with  stopcocks  with  several  bell-jars  im- 
mersed in  solutions  suitable  for  absorbing  various  gases,  in  which 
vessels  are  placed  numerous  glass  tubes  or  rolls  of  wire  gauze,  which 
present  large  absorbent  surfaces.  The  gas  to  be  analysed  hsring 
been  drawn  into  the  measuring-tube,  is  thence  forced  into,  and  drawn 
back  from,  the  successive  bell-jars  a  sufficient  number  of  times  to  have 
its  several  gaseous  ingredients  absorbed  therein,  the  difference  of 
measure  indicated  in  the  measuring-tube  furnishing  (the  quantitative 
proportions  of  those  ingredients.  With  the  gas-tubes  are  connected, 
with  proper  stopcocks,  a  water-pipe  and  funnel  for  cleansing  the 
interior  of  the  apparatus. 

Imp  ovements  in  the  treatment  of  copper  pyrites  and  iron  ores  to  free 
them  wholly  or  partly  from  earthy  or  extraneous  matters.  John 
Richa.  dson  Francis,  merchant,  member  of  the  firm  of  J.  C.  Richardson 
and  Co.,  Swansea,  Glamorgan.  (A  communication  from  Francois 
Alexandre  Hubert  La  Roe,  Quebec,  Canada).  May  ij,  187J.— 
No.  1865.  The  object  of  the  invention  is  to  separate  quartz,  shales, 
silctous  and  other  extraneous  earthy  matters  froas  topper  pyrites  and 


The  invention  consists  in  pulverising  the  ore,  then  roasting 
it.  though  this  may  in  some  cases  be  dispensed  with,  then  heating  it 
M  ith  carbon  or  reducing  gases  to  ensure  at  least  a  partial  reduction  of 
the  iron  ore,  which  then  becomes  magnetic:  then  passing  the  material 
thus  treated  through  a  magnetic  or  electro-magnetic  machine,  to 
•    earthy  residue.    In  the  case  of 


I  copper  pyrites, 
mentation  with 


the  uon  which  is  rendered  magnetic  is  separated  in  com 
the  copper  ore. 

Ah  improved  proten  for  the  production  of  uluminium.  Richard 
Werdermann,  civil  engineer,  Princes  Street,  Surrey.  May  39,  1873.— 
No.  1933.  1  he  said  invention  consists  in  anovel  process  for  producing 
the  metal  aluminium  without  employing  metallic  potassium  orsodium. 

Ah  improved  process  for  the  conversion  o) 1  chlorides  and  fluorides  of 
alkaline  metals  and  alkalint-tarth  metals  into  oxides,  hydroxidts,  and 
carbonatis.  Richard  Werdermann,  civil  engineer,  Princes  Street, 
Surrey.  May  2%  1873.— No.  1934.  This  invention  consists  mainly  in 
a  new  process  for  effecting  the  direct  conversion  of  chloride  of  sodium 
into  caustic  soda  without  the  employment  of  sulphuric  acid. 

Improvements  in  treating  sewage  or  o'her  liquids  or  substances 
containing  nitrogen,  phosphorus,  or  thtir  compounds,  in  order  to 
d.-odonse  or  precipitate  the  same, and  obtain  use/ul  products  therefrom. 
Jotcph  Townsend,  manufacturing  chemist,  Glasgow,  Linark,  N.R. 
May  31,  1873.— No.  1967.  This  invention  has  for  its  object  the  de- 
odorising and  purifying,  or  partial  purifying,  of  sewage  or  other  liquida 
ur  substances  containing  nitrogenous  matter  or  phosphorous  com- 
pounds,  and  consists  in  certain  modes  of  using  alumina, lime,  magnesia, 
phosphoric  acid,  or  combinations  or  compounds  thereof. 

A  new  and  improved  u  ilisation  of  linseed  and  other  ingredients  for 
the  manufacture  of  certain  medical  compounds.  Samuel  Kay  and 
Thomas  hay,  chemists,  Stockport,  Chester.  May  31,  1S73.— No.  1973. 
The  lozenge  (»lyled  a  '  linseed  lozenge*)  is  made  by  mixing  highly 
concentrated  extract  of  linseed  with  pounded  sugar;  the  product  or 
mass  in  a  plastic  state,  after  being  rolled  and  moulded  to  the  desired  form, 
is  dried  in  a  heated  room, or  inany  other  convenient  manner.  Another 
lozenge  (it)  led  a  "  cblorolinsced "  or  "  klorolimecd  lozenge")  is  made 
by  taking  tnc  mass  in  a  plastic  state.compoundedasabove.and  adding 
thereto  in  due  propoitiont  any  medicament, such  as  cblorodync,  strong 
chloric  ether,  orchloral  b>dratc,  preference  being  given  to  a  chlorodync 
made  with  morphia  meconatc  crwr.b  ned  with  an  expectorant,  as 
ipecacuanha  or  antimony,  in  approved  doses.  The  mixture  (styled 
"  compound  essence  of  linseed  "\  contains  in  a  concentrated  state,  the 
fluid  extract  of  senega,  scilla,  papavera,  chiretta,  or  other  tonic, 
ipecacuanha  or  antimony  in  wine,  or  both  in  approved  official  dosea. 
The  clear  liquor  is  emulsified  with  linseed  by  decoction.  The  product 
strained  is  further  medicated  with  a  distil. ate  of  alar  aniseed,  cherry 
lauiel,  t  lu  balsam,  gum  benjamin,  sulphuric  or  chloric  ether,  and  I 
sufficient  mucilage  to  produce  a  mixture  perfectly  homogeneous.  The 
pill  (designated  "vegetable  pilh  of  the  Unum  catharticum  "J  contains 
the  extract  o!  purging  linseed  (or,  as  it  is  commonly  called,  mountain 
flax),  evaporated  to  a  plastic  state,  and  mixed  with  other  vegetable 
sabxtances,  as  rhubarb,  aloes,  myrih,  cardamoms,  mandrake,  hyosci- 
amuj,  and  gentian  extract,  to  which,  for  the  purpose  of  keeping  the 
ingredients  soluble  and  active,  is  added  a  due  proportion  of  caslilc  soap. 

Improvements  in  the  manufacture  of  cements.    Reverend  Granville 
Hamilton  I'nrbes.Rcctorof  Broughton, Northampton.  June  4,  1873. — 
No.  i'/y).    The  inventor  mixes  iciuse  or  foul  lime  from  gas-works,  for 
instance,  with  any  marl  or  fine  clay  containing  the  necessary  quantity  ! 
of  silica  and  a  umina  lor  the  purposes  of  the  said  invention  above 


the  above  proportions,  as  the  quantity  of  sulphur  in  the  foul  lime  leads 
to  variations. 


MEETINGS  F0R_THE  WEEK. 

Monday.  20.— Medical,  S. 

  Society  of  Ant,  8.   Cantor  Lectures. 

—  London  Institution,  4. 
Tuesday,  jj.- Civil  Engineers,  8. 

  Zoological,  8.30. 

  Anthropological,  8. 

  Royal  Institution^.  Prof.  Rutherford, "  The  Nervous 

System." 

Wednesday,  22.— London  Institution,  7. 

  Society  of  Arts,  8.    Mr.  W.  C.  Aitken,  "  On  Progress 

Recently  Made  in  Ornamental  Processes  Con- 
nected with  Metallic  and  Other  Industries." 
THURSDAY,  »3.-RoyaJ  Institution,  3.    Mr.  W.N.  Hartley,  "On  the 
Atmosphere." 
  Royal,  8.30. 

—  Royal  Society  Club,  6. 

Friday,  14  —  Royal  Institution,  9.   Mr.  C.  W.  Mcrrificld,  "  On  Sea 
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The  theoretical  percentage  composition  of  a  substance 
having  the  formula  ioSb4Br.,Oj.SbBr3  being— 

sb  6545 

Br  2408 

O   1047 


ON   ANTIMONY  TR1BROMIDE. 
By  R.  W.  EMERSON  MAC1VOR. 

This  compound,  the  only  known  combinaticn  of  bromine 
with  antimony,  is  most  easily  procured  by  the  gradual 
addition  of  powdered  metallic  antimony  to  dry  bromine, 
contained  in  a  tubulated  glass  retort,  until  light  is  no 
longer  emitted,  and  then  submitting  the  product  to  distil- 
lation.   It  may  also  be  obtained  by  heating  an  intimate 
mixture  of  antimonious  sulphate  with  dry  potassium 
bromide,  when  the  following  reaction  takes  place: — 
Sb,(S04)3"  -r  6KBr  =  2"Sb"'Br3  +  3K,S04. 
Antimony  tribromide  forms  upon  cooling  a  colourless 
solid  substance,  crystallising  in  needles,  and  fusing  at 
go*  C.  to  a  pale  greenish-ycllow-coloured  liquid,  which 
boils,  under  an  atmospheric  pressure  of  760  m.m-,  at  or 
near  283s  C.    When  in  the  melted  condition  it  has  a  spe- 
cific gravity  =  3  473  at  96°  C.    It  attracts  moisture  from 
the  air  with  greatavidity,  and  is  immediately  decomposed 
by  water.    It  dissolves  in  hydrochloric  and  hydrobromic 
acids,  alcohol,  and  ether.    Carbon  disulphide  also  dis- 
solves it.  and  its  solution  in  this  menstruum,  when  allowed 
to  evaporate,  deposits  the  compound  crystallised  in  beau- 
tiful quadrangular  needles.    It  is  readily  decomposed  by 
strong  nitric  acid,  even  in  the  cold.    When  in  the  liquid 
state  it  dissolves  sulphur,  but  does  not  form  a  definite 
compound  with  it.    When  subjected  to  the  action  of  a 
stream  of  dried  ammonia  it  absorbs  a  quantity  of  the 
gas,  and  a  yellow  non-crystalline  substance  results,  con- 
sisting most  probably  of  SbBr3.NH3.    When  antimony 
bromide  is  intimately  mixed  with  dry  potassium  iodide, 
and  the  mixture  is  heated,  orange-red  vapours  are  formed, 
which  condense  on  the  cooler  parts  of  the  apparatus  in 
the  form   of  magnificent  scarlet-coloured  transparent 
scales,  consisting  of  antimony  tri-iodide. 

Antimony  tribromide  is,  as  already  mentioned,  readily 
decomposed  by  water,  the  products  of  the  action  being 
free  hydrobromic  acid  and  an  oxybromide.  The  compo- 
sition of  the  latter  varies  with  the  temperature  of  the 
water  used  for  its  precipitation.  The  slimy  white  preci- 
pitate formed  when  "Sb'"Br3  is  acted  upon  with  cold 
water  consists  of  a  definite  oxybromide,  mixed  with 
varying  quantities  of  undecomposed  tribromide.  In 
order  to  separate  the  tribromide,  the  precipitate  should  be 
collected  on  a  filter,  dried  in  an  air-bath,  and  then  washed 
with  pure  carbon  di&ulphidc  until  no  more  tribromide  is 
dissolved  out.  The  substance  remaining  on  the  filter  has 
then  a  composition  corresponding  to  the  formula 
Sb4Br4Os,  or  2SbBr-.5Sb1Oj,  as  the  following  results  of 
the  analysis  of  two  different  samples  show  :— 


10000 

By  washing  this  compound  with  carbon  disulphide, 
1  molecule  of  the  tribromide  is  dissolved  out,  and  tl  e 
oxybromide  Sb4Br205  remains. 

Antimony  oxybromide  is  decomposed  when  heated  to 
about  3000  C,  SbBr3  being  volatilised,  and  antimonious 
oxide  remains  behind.  It  Is  also  decomposed  by  long- 
continued  washing  with  water,  hydrobromic  acid  being 
dissolved  out,  and  antimonious  oxide  left.  It  is  insoluble 
in  alcohol,  ether,  or  carbon  disulphide,  but  is  easily  dis- 
solved by  hydrochloric  acid.  A  solution  of  tartaric  acid 
also  dissolves  it. 

67,  Park  Road,  Glatgow, 
April  totb,  1874. 
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66-85 
2217 
10  98 


Calculated. 

6704 
2199 
10-97 
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The  granular  white  precipitate  formed  by  pouring  the 
liquid  tribromide  into  boiling  water  has  a  constant  com- 
position, and  consists  of  a  compound  of  10  molecules  of 
the  above  oxybromide  with  1  of  the  tribromide.  These 
figures  are  the  results  of  the  analysis  of  two  specimens 
of  this  body  :— 

Sb  . .  . .  65-38  65*41 
Br  ..  ..  24-16  2432 
O       ....      10-46  1027 
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AN   EXPERIMENT  ON  SEA-WATER. 
By  E.  SONSTADT. 

In  the  postscript  to  a  letter  commenting  on  the  discovery 
of  vanadium  in  trap  rocks,  I  stated  that  when  sea-water  was 
saturated  with  pure  iodate  of  potassium,  vanadium,  and 
a  metal  resembling,  or  that  probably  was,  osmium,  could 
be  detected  in  the  precipitate.  I  had  trusted  that  some 
one  having  better  opportunities  than  I  have  for  doing 
such  work  would  have  been  moved  to  examine  sea-water 
in  the  way  indicated ;  and  I  thought  that  such  an  ex- 
amination, properly  carried  out,  could  not  fail  to  yield 
very  interesting  results.  As  it  is,  however,  it  seems  to 
me  worth  while  to  place  on  record  such  small  progress  as 
I  was  able  to  make  myself  in  the  separation  from  sea- 
water  of  this  osmium-like  metal,  and  in  the  examination 
of  the  very  small  quantity  I  was  able  to  obtain. 

The  iodate  of  potassium  used  in  these  experiments  was 
prepared  by  concentrating  a  solution  of  the  ordina/y 
iodate.  so  that  it  should  crystallise.    The  iodate  that 
crystallises  out  is  coloured,  and  when  examined  with 
borax  before  the  blowpipe  in  sufficient  quantity  gives  a 
coloured  bead.    The  supernatant  liquid  is  then  filtered, 
and  concentrated  so  as  to  give  another  crop  of  crystals, 
which  latter  are  not  only  colourless,  but  remain  so  on  ex- 
posure to  the  air  (if  protected  from  dust),  and  do  not 
colour  a  bead  before  the  blowpipe.    The  pure  iodate  was 
dissolved  in  boiling  water  to  saturation,  and  the  solution 
added  to  sea-water  in  such  proportion  that  the  liquid 
when  cold  should  be  about  saturated.'    A  day  or  two  is 
allowed  for  the  precipitate  to  form.    This  precipitate, 
when  filtered  off,  and  exposed  moist  to  the  air  for  a  few 
days,  givesout  a  very  disagreeableodour,  which  reminded  me 
of  the   odour  sometimes  perceivable   when  platinum 
wire  is  melting  in  a  hydrogen  flame.    This,  together  with 
a  peculiarity  about  the  odour  of  the  chlorine  evolved  w  hen 
the  precipitate  is  treated  with  hydrochloric  acid,  directed 
mc  to  look  for  osmium.    After  some  preliminary  experi- 
ments, to  guide  n-.c  in  overcoming  the  difficulty  arising 
from  the  presence  of  iodine  in  the  precipitate  (which  is 
essentially  iodate  of  calcium),  I  proceeded  as  follows:— 

The  precipitate  was  put  into  a  retort,  and  a  lar^e  pro- 
portion of  pure  hydrochloric  acid  poured  in.  The  chlorine, 
which  was  copiously  evolved,  was  received  in  a  strong 
solution  of  sulphide  of  ammonium.  When  the  action  in 
the  retort  had  nearly  ceased,  heat  was  applied,  nnd 
gradually  raised  so  as  to  keep  the  liquid  in  constant 
ebullition.  As  the  temperature  rose,  chloiide  of  iodine 
came  over,  and  as  iodine  and  iodide  of  sulphur  began  to 

*  In  «oir.e  rxpt  rimtnta  I  have  evaporated  the  tea- water  to  a  fourth  of 
it«  volume  before  add  ng  the  solution  of  the  iodate  of  potastiuts,  »o  at 
to  economise  the  latter. 
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separate  in  the  receiving  vessel,  fresh  additions  were  made 
of  sulphide  of  ammonium.  After  a  while  a  permanent 
dark  brown  precipitate  began  to  make  its  appearance.  It 
was.  necessary  to  add  sufficient  sulphide  of  ammonium 
from  lime  to  time  to  re-dissolve  precipitated  sulphur. 
The  brown  precipitate  increased  most  when  the  liquid 
in  the  retort  had  attained  a  high  boiling-point  and  was 
strongly  coloured  by  iodine.  A  little  nitric  acid  was  then 
poured  into  the  retort,  and  the  distillation  continued  as 
lung  as  was  safe  to  the  vessel.  A  small  quantity  of  a 
black  precipitate  appeared  in  the  retort,  which  precipitate 
remained  to  the  end. 

Next,  a  quantity  of  iodate  of  potassium  from  the  stock 
that  furnished  what  was  used  in  the  sea-water  experiment 
was  distilled  with  hydrochloric  acid  of  the  same  stock  as 
before,  and  the  distillate  was  received  in  sulphide  of  am- 
monium of  the  same  stock  as  before.  Similar  quantities 
were  used,  and  the  experiment  in  all  respefts  was  con- 
ducted as  before.  There  was  no  permanent  coloured  pre- 
cipitate in  the  receiving  vessel.  This  appeared  conclusive 
proof  that  the  sulphide  obtained  in  the  previous  experi- 
ment was  the  sulphide  of  a  metal  derived,  not  from  the 
reagents  taken,  but  from  the  sea-water. 

The  sulphide  obtained  in  the  first-mentioned  experiment 
was  collected  on  a  filter,  washed  with  solution  of  sulphide 
of  ammonium  and  with  a  little  water,  and  was  drained 
and  cautiously  dried.  The  sulphide  was  then  put  into  a 
porcelain  boat,  which,  placed  in  a  tube,  was  heated  to 
low  redness  while  hydrogen  was  transmitted  over  it.  A 
black,  very  light  powder  remained.  A  portion  of  this 
powder,  heated  in  a  closed  tube,  neither  melted  nor 
showed  other  sign  of  change  at  the  highest  temperature 
the  glass  would  bear.  But  when  a  portion  was  placed 
on  platinum  foil,  and  held  so  as  to  touch  the  side  of  a 
spirit-lamp  flame,  it  instantly  passed  off  in  fumes  having 
a  powerful  disagreeable  odour,  allied  to  that  of  osmium, 
hut  there  was  no  flash  of  light  or  increase  in  the 
illumination  of  the  flame  against  the  assay.  1  repeated 
the  experiment  several  times,  always  with  the  same 
result.  A  little  osmium,  which  I  procured  for  com- 
parison, when  similarly  held  in  the  flame  always  gave 
the  flash  described  by  Frcscnius.  In  other  respects  the 
phenomena  were  similar. 

I  tried  to  make  some  experiments  in  the  wet  way,  but 
could  do  no  satisfactory  work  with  the  few  centigrammes 
that  I  obtained  in  all  as  the  product  of  several  experi- 
ments. Moreover,  the  greater  part  of  this  small  quantity 
was  consumed  in  the  trials  with  the  flame. 

My  best  experiment  gave  0-0124  g"»>.  of  the  metallic 
powder  from  2  litres  sea-water.  In  this  experiment  sul- 
phuretted hydrogen  was  passed  for  a  long  while  through 
the  partially  decomposed  sulphide  of  ammonium  in  which 
the  distillate  was  received. 
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the  details  of  the  examination  of 
preserved  mutton  imported  into  this 


I  propose  to  give 
specimens  of  t' 

country  from  Australia  and  New  Zealand.  A  short  time 
ago  a  considerable  discussion  was  carried  on  in  some  of 
the  journals  regarding  the  dietetic  and  economic  value  of 
preserved  mutton,  and  various  statements  were  made  to 
the  effect  that  it  is  considerably  deficient  in  the  nourishing 
constituents  of  butchet's  meat,  and  that  labouring  men 
consume  nearly  double  the  quantity  they  would  eat  of 
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English  meat  in  order  to  satisfy  their  appetite.  Other 
statements  testifying  to  the  highly  nutritive  properties  of 
this  article  were  also  given  ;  but  the  whole  correspondence 
was  of  a  very  general  nature,  and  no  evidence  of  a  scien- 
tific character  waB  produced  to  establish  the  real  value  of 
this  substance,  which  has  now  become  a  staple  article  of 
food. 

The  following  analyses  were  rqade  in  order  that  a 
definite  estimate  may  be  formed  of  the  nourishing  proper- 
ties of  preserved  mutton  compared  with  those  of  home 
mutton  and  other  kinds  of  animal  meat. 

Much  research  has  been  bestowed  on  the  discovery  of  a 
method  of  preserving  the  flesh  of  cattle  reared  abroad  so 
that  it  may  be  imported  in  a  fresh  and  palatable  state. 
About  250  patents  have  been  taken  out  in  Great  Britain, 
as  well  as  a  large  number  in  the  Colonies.  Only  one 
method,  however,  has  been  praAically  successful,  and  it 
is  a  modification  of  the  old  process  of  heating  the  meat  in 
tin*. 

In  carrying  out  this  process,  the  meat  is  placed  in 
tins,  which,  with  the  exception  of  a  small  aperture  for  the 
escape  of  air  and  steam  during  the  operation,  are  sealed 
and  made  air-tight.  The  tins  are  placed  in  a  chloride  of 
calcium  bath  having  the  boiling-point  of  about  260s  P., 
and  kept  there  for  four  hours,  then  closed,  and  after 
remaining  in  the  bath  for  another  half-hour,  are  ready  for 
shipment.  The  special  object  of  this  treatment  is  to 
ensure  that  the  meat  will  remain  fresh  by  the  removal  of 
the  air  and  the  destruction  of  all  "microscopic  germs." 

There  are  three  companies  whose  manufacture  is 
specially  known  in  this  country,  viz.,  the  New  Zealand 
Meat  Preserving  Company,  the  Australian  Meat  Pre- 
serving Company,  and  the  Melbourne  Meat  Preserving 
Company,  and  a  number  of  tins  of  the  meat  prepared  by 
these  companies  were  purchased  in  the  ordinary  retail 
way,  and  samples  taken  from  the  several  lots  forexamina- 


latin. 


tion.  When  the  tins  are  opened  without  being  heated, 
their  contents  may  easily  be  separated  mechanically  into 
three  distinct  portions,  viz.,  jelly,  fat,  and  lean,  the  pro- 
portions of  which  vary  in  every  tin.  Average  samples  of 
these  separately,  and  also  of  the  whole  mixed  together, 
were  taken  from  a  number  of  the  tins  of  each  manufacture. 
Four  samples  were  thus  obtained  from  each  of  the  three 
kinds  for  analysis,  viz. : — 

c).  Lean. 

(J).  A  sample  of  the  three  together,  as  found  in  the  tins. 
To  enable  me  to  mak;  a  comparison  of  the  results  with 
the  composition  of  home  mutton,  I  carefully  selected  pieces 
of  the  latter  from  three  different  animals,  with  the  aim 
that  they  should  be  as  nearly  as  possible  average  speci- 
mens  of  mutton  as  retailed  in  butcher's  shops.  The 
several  specimens  were  freed  from  bones,  and  the  whole 
finely  minced  together,  and  an  average  sample  taken  for 
analysis.  Further,  I  procured  a  number  of  cans  of  extract 
of  meat  prepared  by  Liebig  Company,  mixed  their  con- 
tents, and  from  the  whole  took  an  average  portion  for 
examination,  with  the  object  of  arriving  at  an  estimate  of 
the  comparative  value  of  the  jelly  in  the  tins  of  preserved 
meat.  I  thought  it  well  to  do  this,  as  many  of  the 
working  classes  are  in  the  habit  of  purchasing  the  jelly 
and  the  lean,  and  using  them  separately. 

The  following  is  the  method  of  analysis  adopted  in  the 
examination  oi  these  substances.  The  quantities  given 
are  those  used  in  the  analysis  of  the  mutton,  and  were 
altered  to  suit  the  varying  proportions  of  the  constituents 
in  the  fat,  jelly,  and  extract.  The  mutton  was  prepared 
by  being  thoroughly  minced  and  well  ground  together. 

(1)  .  Moisture.— Two  grains  were  placed  in  a  watch- 
glass,  dried  at  212'  F.,  and  the  loss  noted  as  moisture. 
Some  authorities  suggest  that  230"  be  adopted,  but  I  found 
that  all  the  moisture  is  driven  off  at  this  temperature. 

(2)  .  Fat.— Two  grains  were  digested  in  a  small  stop- 
pered bottle  with  successive  portion?  of  ether,  which  were 
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transferred  to  a  weighed  flask,  the  ether  removed  by  dis- 
tillation, and  the  fat  dried  and  weighed. 

(3)  .  Albumin. — Twenty-five  grains  were  placed  in  a 
beaker,  covered  with  cold  water,  and  allowed  to  stand  for 
an  hour  with  occasional  stirring.  The  whole  was  then 
transferred  to  a  piece  of  well-washed  linen,  the  watery 
extract  gently  pressed  through,  and  placed  in  a  basin. 
The  operation  was  repeated  once  with  cold  water,  then 
three  times  with  boiling  water,  the  mass  allowed  to  cool 
before  being  pressed  in  the  linen.  In  the  examination 
of  raw  or  uncooked  flesh,  the  filtrate  was  made  slightly 
acid  with  acetic  acid,  and  gently  heated  to  about  170*  F. 
to  coagulate  the  albumen,  then  filtered  through  a  weighed 
filter,  and  the  albumen  well  washed  and  dried  at  212*  F. 

The  filtrate  from  the  preserved  mutton  could  not  con- 
tain any  soluble  albumen,  as  in  the  process  of  preserving 
it  was  heated  to  about  260°  F.  During  the  evaporation 
of  the  watery  extract,  however,  a  small  qjantity  of  a 
body  resembling  fibrin  separated,  which  was  transferred 
to  a  weighed  filter,  washed,  dried  at  212*  F.,  and  called 
"  soluble  fibrinous  matter." 

(4)  .  Extractivt  Matter. — The  filtrate  from  the  albumen 
was  gently  evaporated  in  a  small  basin,  dried  in  the  water- 
bath  at  2129  F.,  and  weighed  as  the  "total  extractive 
matter." 

It  was  then  carefully  removed  from  the  basin,  digested 
in  a  small  flask  with  successive  portions  of  go  per  cent 
alcohol,  and  the  residue  weighed  as  the  watery  extraa. 
The  alcohol  solution  was  gently  evaporated,  and  the 
residue  weighed  as  the  "  alcoholic  extract." 

(5)  .  Fibrin. — The  residue,  after  digestion  with  cold  and 
warm  water  was  carefully  removed  from  the  linen  cloth, 
dried  in  a  large  watch-glass  at  2120  F.,  and  weighed  as 
"  fibrin." 

(6)  .  Nitrogen. — In  portions  of  the  extractive  matter  and 
fibrin  the  nitrogen  was  estimated  in  the  usual  way,  by 
combustion  with  soda-lime. 

(7)  .  Mineral  Matters. —  Fifty  grains  of  the  mutton  were 
dried,  charred  at  a  low  red  heat,  and  repeatedly  digested 
with  boil:ng  water,  the  clear  filtrate  made  up  to  250  c.c, 
and  phosphoric  acid,  sulphuric  acid,  chlorine,  and  alka- 
lies, estimated  in  separate  portions.  The  residue  was 
thoroughly  incinerated,  and  noted  as  insoluble  ash. 

The  following  is  a  table  of  the  results  of  the  analyses 
of  the  the  various  substances  examined. 

(A).    Comparative    Composition    of   Foreign  Preserved 
Mutton  and  Home  Mutton. 

(a)  .  Water.— The  percentage  of  water  in  each  of  the 
three  specimens  of  preserved  mutton  is  higher  than  that 
in  the  home  mutton,  thus:— 

No.  1  contains  ..    ..    59-26  per  cent, 
tt  2      „        ....    61-48  „ 

..3      ..        ■•  .••    6l'57  •■ 
Home  mutton  contains   52*59  ,, 

This  difference  was  to  be  expected,  as  during  the  pre- 
serving process  a  special  addition  is  made  to  the  tins  of 
a  quantity  of  jelly  or  gelatin,  the  greater  proportion  of 
which  is  water. 

(b)  .  Fat.— There  is  also  a  wide  difference  in  this  con- 
stituent- 
No.  1  contains   . .    . .    19-62  per  cent. 

■1  2      „        ....    14*62  ,, 
•■3       ••        ....    15*79  1, 
Home  mutton     . .    . .    28-88  „ 

No  other  element  will  vary  more,  and  different  samples 
may  contain  higher  or  lower  proportions  than  these.  I  do 
not  consider,  however,  that  the  preserved  mutton  shoulJ 
contain  more  than  14  to  20  per  cent,  as  that  is  certainly  a 
large  enough  quantity.  It  must  be  remembered  that  the 
home  mutton  was  raw,  and  that  before  cooking  it  in  the 
ordinary  way  portions  of  the  fat  would  be  removed. 

(.-).  Extractive  Matters. — The  three  varieties  of  pre- 
erveJ  are  richer  in  these  matter;  than  the  horn*  mutton. 


Total. 


No.  1 
,.  2 


2  47 

287 


„  3  ..  ..  3  ii 
Home  mutton  2  2H 


Alcoholi:  Watery 
Extract.  Extract. 

447  694 

405  692 

3S2  695 
185  4  U 

(</).  Albumen  and  Fibrin. — The  albumen  in  the  pre- 
served mutton  has  been  rendered  insoluble  by  the  boiling 
it  undergoes  during  the  preserving  process,  and  as  it  cannut 
1  in  that  state  be  separated  from  fibrin,  the  two  are  classed 
together  in  the  analyses. 

Albumen  and  Fibrin. 
No.  i    . .    . .    14*16  per  cent. 

„   2    ..    ..    16*92  „ 

,.3    ••  1639  „ 

Home  mutton    14-40  „ 

I  One  of  the  preserved  specimens  shows  nearly  the  same 
proportion  as  the  home  mutton,  while  the  other  two  con- 
tain 2-52  and  i*99  per  cent  respectively  in  excess. 

During  the  evaporation  of  the  solution  of  the  extractive 
matters  from  the  preserved  mutton  a  small  quantity  of  .1 
body  separated  out,  which  is  shown  in  the  analyses  as 
"  soluble  fibrinous  matter,"  thus  :— 

No.  1  gave     . .    . .  1*27 

2    ,  2-32 

••  3  i"59 

Home  mutton  was  cooked  at  the  same  temperature  as 
the  "  preserved,"  and  yielded  1*59  per  cent  of  this  sub- 
stance, which  I  believe  does  not  differ  in  composition  or 
condition  from  ordinary  fibrin. 

(«*).  Mineral  Matters— The  preserved  Contain  larger 
quantities  of  these  matters  also  than  home  mutton. 

Soluble.    Insoluble.  Total. 
No.  I  contains     0-654       °'444  1*098 
„    2        „  1*019       °'543  »'562 

„   3       „         0*705      o*t6o  0*865 
Home  mutton      0-303      0-150  0*453 
No.  2  contains  a  larger  quantity  than  any  of  the  others ; 
the  excess,  as  will  be  seen  from  the  table  of  analyses,  con- 
sists of  common  salt. 

All  the  specimens  of  preserved  mutton,  therefore,  are 
superior  to  the  home  mutton  in  the  respect  that  they  con- 
tain larger  proportions  of  the  spectally  valuable  and 
nutritious  ingredients. 

It  still  remains  to  notice  the— 

(B).  Comparative  Composition  of  Liebig's  Extract  0/ Meat, 
and  the  Jelly  or  Gelatin  in  the  Tins  of  Preserved 
Mutton. 

The  preparation  known  as  Liebig's  Extract  consists  of 
the  juice  of  flesh  from  which  the  water,  fat,  gelatin, 
albumen,  and  fibrin  have  been  more  or  less  removed.  It 
consists,  therefore,  essentially  of  the  extractive  matters  of 
flesh. 

The  "jellies"  contain  the  same  bodies,  but  in  smaller 
quantities,  thus  :— 

Alcoholic     Soluble  Mineral 
RounlE  Matter. 
No.  i  contains     3*60  1165 
»  2      „         3  56  1*485 

,.   3       »  3 "6 1  I'M* 

Liebig's  extract  53*04  22*170 

The  jellies  closely  resemble  each  other  in  composition, 
and  contain,  on  an  average,  1  part  of  alcoholic  extract  for 
14*77  in  Liebig's  extract,  and  1  part  of  soluble  salts  for 
17-5  parts  in  the  extract. 

In  discussing  these  analyses,  a  very  natural  point  to 
consider  is  the  special  function  which  each  of  the  con- 
stituents of  animal  flesh  serve  in  the  human  economy. 
Our  knowledge,  however,  on  this  subject  is  extremely 
limited  and  undefined,  owing  very  much  to  the  great 
difficulty  of  experimenting  on  the  effect  of  the  Rcver.il 
components  of  butchers'  meat  on  a  body  so  sensitive  and 
complicated  as  the  human  organism.  The  peculiar 
m  .rit  of  Iv.itcheis'  meat  ir>  that  it  con'. -.ins,  in  well  balanced 
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Comparative  Statement  of  Analyses  of  Foreign  Preserved  Mutton  (includino  Jelly,  Fat,  and  Lean), 

Home  Mutton,  and  Liebig's  Extract  of  Meat. 

Foreign  Preserved  Mutton. 

r—  1  >       Home  LUbig1! 

Acon«eKntS°o(WThi°nle  J «r  Gelatin.  Fat.  Lean.  Mutton. 

^  — x         -v  f  •  —  '  ~\        ym  •  ■    *  m  ^                   -*■    ■  ■  «>  *  Meat. 

I.        2.         J.  i.  ft.         3-         i-  »•  3                    »•  3- 

Water  5ri6  61-48    6157  8807  88-43    87-95    1815  3360  2451     61-38    63"  *>    6544         52-59  :;  J<> 

I'at   1962   1464     1579  0&3  049      1-45     6577  6rn  68-34               6'7°      °'5>         j3'B»  0,4 

Extractive  matters:— 
(I).  Alcoholic  cutrail. 
including  creatin,  in- 
osic  acid,  lactic  acid, 
mineral  matter,  and 

undefined  substance*     547     2-87      yti  3  60  3  56      3  6»      0-93  1-38  129      rC}      309      3  44  2  48  53-04 

(4).  Watery  extract, 
including  gelatin, 
mineral  matter,  and 

undefined  substances     4  47     403      3  84  6  88  6  98      5  43      177  27°  »'*7      4"*7      3  87      3"°4  »  Sj  29  44 

Soluble  fibrinous  matter     127     232      139  —  —        —         —  —  —       177      3  22      2  41  —  — 

Soluble  albumen                          —        —  _  _        _         —  —  —        —        —        —  342  — 

Insoluble    ,,                              —         —  —  _         _  _  —        —        —        _  _  0-40 

Myochrome,  or  colouring 

Fibrin  or  syntonm*.'.    .'.    14-89   «4  to     1480  064  074      173      3-38  f2i  3  W     »7  <*>     »9'9*     '9'37  "'  =  3 

09' 3 3  9)94   10069  too  00  too'oo   10000  too'oo  loo-oo  10000  100-00  100*00  10000        1:000         too  00 

Soluble  mineral  matter:— 

Potash  0M.15  029S    0  211  0  40$  0  440    0  440    0-104  0184  0-157    °'137    0'3i J    o  ita         0136  9  78 

Soda  0107  0-193    °'°98  0-238  0-334    0-407    o-o6t  0-114  0073    0110    0-191     00S8         O'ooj  248 

Phosphoric  acid  ..    ..    o-too  0151     0-237  °'3J5  °"37'     °'334     0084  0  078  0-n8     0151     0-133     0  230         0  056  7-89 

Chlorine  0152  0377     0149  0-197  0342     0169     0-037  0242  0069     0-167     o'tH     o'i37  0-046  176 

Sulphuric  acid    ....      —       —        —  —  —        —        —  —  —        —        —        —  —  026 

Insoluble  mineral  matter  0  444  0  343    o-t6o  0-250  o-no    0-440    0  064  0064  0-157    0  698    0  *46    0-116         0-150  0  91 

4-098   1562    0S63  1415  1595     1-588    0370  0094  0574     1-363     1699    0820         0453  2308 

Nitrogen   in  extractive 

matters  0931   0913     0864  —  —        —         —  —  —        —        —        —  0536  — 

Nitrogen  in  albumen  and 

fibrin   1-809  2-314    2206  —  —        —        —  —  —       ___  ,.Q47  — 

2740   3  "7     3  C«8  2  4S3  9  0S 


proportions,  the  several  constituents  of  our  bodies  ;  and  I 
think  it  is  a  fair  and  legitimate  method  of  arriving  at  the 
constituent  value  of  meat  offered  to  the  public  from  a  new 
source,  such  as  the  preserved  mutton  under  consideration, 
to  compare  it  with  home-grown  butchers'  meat  of  good 
quality. 

One  conclusion  we  may  draw  from  the  many  experi- 
ments that  have  been  made  on  the  dietetic  value  of  fat, 
gelatin,  albumen,  and  fibrin  is  this,  that  when  any  of  them 
are  taken  alone  they  cease  to  have  the  nourishing  effect; 
which  they  would  have  if  taken  together  as  they  exist  in 
flesh.    Thee  bodies  are  co-relatives. 

Thus  fat  is  not  only  indispensable  in  the  process  of 
repair  of  all  cellular  and  fibrous  matter,  but  is  also 
necessary  for  the  digestion  of  the  other  elements  of  food. 
Gelatin  alone  cannot  support  nutrition,  but,  as  Voit  has 
shown  lately,  it  is  highly  valuaMe  in  conjunction  with 
certain  proportions  of  albumen  and  fat.  But  even  gela- 
tin, albumen,  fibrin,  and  the  other  life-sustaining  bodies, 
when  eaten  alone  or  mixed  together,  entirely  fail  in  sup- 
porting the  system  if  destitute  of  certain  mineral  sub- 
stances, such  as  phosphate  of  potash  and  chloride  of 
potassium.  These  bodies  are  present  in  comparatively 
small  proportions,  but  are  nevertheless  of  primal  im- 
portance, as  without  them  the  other  bodies  could  not  be 
inges  cd.  It  is  thus  of  the  highest  consequence  that  the  ! 
preserved  meat  sent  fiom  the  Colonies  should  have  the 
norma]  composition  of  good  butchers'  meat,  and  that  care 
be  taken  that  none  of  the  constituents,  such  as  fat  and 
gelatin,  be  present  in  undue  proportions. 

What,  then,  is  the  value  of  Liebig's  extract  of  meat  and 
the  jelly  of  the  preserved  mutton,  seeing  they  are  nearly 
devoid  of  such  nourishing  bodies  as  fat,  albumen,  and 
fibrin  ?  They  are  certainly  not  "  foods,"  as  they  contain 
nothing  that  can  renovate  the  organic  tissues.  Thev  are 
stimulants  of  the  same  class  as  tea  and  coffee,  and'eon- 
nin  an  alkaloid,  creatin,  corresponding  in  chemical  rela- 
tion and  constitution  to  thcine  and  caffeine. 

This  peculiar  body,  creatin.  is  also  associated  with 
Other  active  principles,  such  as  lactic  acid,  inosic  acid,  and 


certain  bodies  which  as  yet  arc  undefined.  They  are  all 
included  under  the  term  alcoholic  extract,  and,  along  with 
the  potash  salts  present,  are  believed  to  have  the  special 
property  of  stimulating  muscular  strength,  just  as  the 
other  alkaloids  named  excite  mental  activity.  Hence, 
the  restorative  power  on  invalids  of  Liebig's  extract  and 
beef-tea  (which  is  virtually  the  same  as  the  extract). 
The  jelly  of  the  preserved  mutton  also  has  the  same 
quality,  but  in  a  less  degree,  as  it  contains  the  same 
bodies,  but  in  much  smaller  proportions. 

Owing  to  the  high  price  of  Liebig's  extract,  it  cannot 
become  available  to  the  working  classes  for  the  making 
of  soup,  but  if  such  jelly  could  be  sold  at  a  cheap  rate 
it  might  come  into  use,  especially  by  the  operatives  in 
cotton  factories,  who  at  present  use  tea  to  an  extent 
which  is  highly  injurious.  If  taken  with  butter  and  bread 
it  would  act.  not  only  as  a  vital  restorative,  but  as  real 
nutriment.  The  gelatin  alone  would  be  useless  for  the 
support  of  life,  but  in  conjunction  with  the  salts  present  in 
the  jelly,  and  the  fat  or  butter,  would  be  eminently 
valuable  as  an  article  of  nourishment. 


PROCEEDINGS  OF  SOCIETIES. 


CHEMICAL  SOCIETY. 
Thundtty,  April  16/A,  1874. 

Dr.  Odlino,  F.R.S.,  President,  in  the  Chair. 

The  minutes  of  the  previous  meeting  having  been  read 
and  confirmed.  Messrs.  J.  Smyth,  Howaid  Barrett,  H.  L. 
Greville,  T.  M.  Nishigaiva,  G.  H.  Beckett,  and  A.  J. 
Grecnnway,  were  formally  admitted  Fellows  o(  the  Society. 

The  donations  to  the  library  were  then  announced, 
after  which  the  names  of  Messrs.  Charles  Edward  Bean 
and  H.  II.  B.  Shepherd  were  read  for  the  first  time. 

For  the  third  time-Messrs.  Frederick  W.  Fletcher 
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Alfred  A.  Wolff,  and  William  Pearcc,  jun.,  who  were  then 
ballotted  for  and  duly  elected. 

The  first  paper,  "  On  Aqua  Regia  and  the  Nit  rosy  I 
Chlorides,"  was  read  by  the  author,  Dr.  A.  W.  Tiloen, 
who  was  induced  to  undertake  this  research  in  hopes  of 
being  able  to  obtain  nitroso-compounds  by  the  action  of 
nitrosyl  chloride.  NOC1,  on  organic  bodies.  As  no  pro- 
Cess  existed  for  the  preparation  of  this  substance  in  quan- 
tity, the  author  devised  the  following: — The  gases  evolved 
on  gently  heating  aqua  regia  were  dried  by  calcium 
chloride,  and  then  passed  into  concentrated  sulphuric  acid 
to  saturation.  The  product,  when  exposed  to  a  low  tem- 
perature, deposits  crystals  having  the  composition 
NOHSO..  These  melt  at  85"  to  87*,  and  possess  the 
characters  of  the  ordinary  sulphuric  acid  chamber  crystals. 
Attempts  to  obtain  a  dinitrosyl  sulphate,  (NOj3S04,  were 
unsuccessful;  on  mixing  either  the  crystals  or  the  sul- 
phuric acid  saturated  with  the  aqua  regia  gases  with  dry 
sodium  chloride,  and  gently  heating,  nitrosyl  monochloride 
is  at  first  given  off—  NOHS04-f  NaCl  =  NaHS04  +  NOCI. 
When  this  has  ceased,  the  application  of  a  stronger  heat 
causes  the  evolution  of  torrents  of  hydrochloric  acid.  The 
pure  nitrosyl  chloride  thus  obtained  is  an  orange-yellow 
gas,  which  may  be  condensed  to  a  mobile  liquid  of  a  deep 
orange  colour,  boiling  at  -8".  It  attacks  platinum  and 
gold,  but  only  very  slowly.  The  existence  of  the  remark- 
able dichloride,  NOCIj.  which,  according  to  Gay-Lussac, 
occurs  among  the  products  of  the  decomposition  of  nitric 
acid  by  hydrochloric  acid,  seemed  doubtful,  as  no  com- 
pound having  any  analogy  with  it  is  known,  except  the 
vanadyl  dichloride,  VOClj,  of  Roscoe.  The  author 
endeavoured  to  prepare  this  substance  by  fractionally 
distilling  nitrosyl  monochloride  saturated  with  chlorine, 
but  no  definite  compound  could  be  obtained ;  a  similar 
result  ensued  on  examining  the  liquid  produced  by  con- 
densing the  gasesfrom  aquaregia:  from  this  it  would  appear 
that  the  monochloride  is  the  only  definite  nitrosyl  com- 
pound obtainable  from  aqua  regia,  the  reaction  being 
HNO3+3HCl=N0CI  +  Cl2+2H2O.  Gay-Lussac's  di- 
chloride was  probably  a  solution  of  chlorine  in  the  mono- 
chloride. The  action  of  nitrosyl  sulphate  on  potassium 
bromide  does  not  give  nitrosyl  bromide,  but  nitric  oxide 
and  a  dark  liquid  which  could  not  be  distilled  without  the 
evolution  of  the  same  gas.    It  was  not  further  examined. 

The  President,  in  thanking  Dr.  Tilden,  said  that  the 
subject  of  which  he  had  treated  was  one  of  very  great 
interest  to  chemists,  and  the  results  he  had  obtained  satis- 
factorily proved  the  existence  of  the  compound  NOCI, 
which,  if  he  remembered  rightly,  Gay-Lussac  had  passed 
over  with  very  slight  notice,  his  attention  being  directed 
to  the  mixed  body  which  he  supposed  to  be  the  dichloride. 
This  compound,  whose  existence  Dr.  Tilden  had  shown 
to  be  more  than  problematical,  would  be  the  legitimate 
analogue  of  nitric  peroxide. 

In  reply  to  a  question  of  the  President,  Dr.  Tilden  said 
that  Roscoe's  vanadyl  dichloride  was  a  green  crystallisable 
body  of  definite  composition,  but,  as  it  did  not  seem  to  be 
volatile,  there  was  no  means  of  determining  its  molecular 
weight. 

Dr.  C.  R.  A.  Wright  then  read  a  paper  on  "  Isomeric 
Terrenes  and  their  Derivatives  ,-  Part  IV."—  1.  On  Cajeput 
Oil,"  by  C.  R.  A.  Wrioht,  D.Sc,  and  T.  Lambert. 
By  carefully  fractioning  oil  of  cajeput,  an  oil,  cajeputo!, 
was  obtained,  boiling  between  176*  and  179*,  and  having 
the  composition  CioHjgO,  isomeric  with  the  citronellol 
described  in  Part  III.  Like  the  latter,  it  combines  with 
2  equivalents  of  bromine,  forming  the  compound 
CioHigBrjO,  which,  when  heated,  splits  up  into  cymene, 
hydrobromic  acid,  and  water — 

CloH,3BraO=CUlHj44-2HBr+H10. 
This  cymene,  when  purified,  boiled  at  fjb^Xo  i77°,and,on 
oxidation,  yielded  terephthalic  acid  free  from  isophthalic 
acid,  so  that  it  is  identical  with  that  obtained  from  the 
other  terpene  derivatives. 

2.  Action  of  Pentasulphide  of  Phosphorus  on  Tcrpencs 
and  thiir  Derivatives,  by  Dr.  C.  R.  A.  Wright.  On  treating 


cajeputol  with  its  own  weight  of  the  pentasulphide,  a 
vigorous  reaction  takes  place,  and  a  hydrocarbon  distils 
over,  which  appears  tube  a  mixture  of  cymene  and  a  terpene, 
the  former  predominating.  As  it  seemed  probable  that 
the  cymene  might  result  from  the  action  of  the  penta- 
sulphide on  the  terpene— CivH,c,  f  S  =  C|0Hr4-|- HaS,  the 
terpene  from  turpentineoil,  boiling  at  159  ,  and  hesperidene, 
boiling  at  178  ,  were  digested  with  an  equal  weight  of  phos- 
phorus pentasulphide,  when  a  continuous  evolution  of  sul- 
phuretted hydrogen  took  place,  and  much  of  the  hydro- 
carbon was  resinified,  but  about  30  to  40  per  cent  distilled 
over,  consisting  almost  entirely  of  cymene.  It  would  seem 
that  the  class  of  bodies  known  as  terpene*,  and  their  deriva  • 
tives  of  the  form  CioH^O  and  C|0H,sO,  are  closely 
connected  with  cymene,  so  that  this  hydrocarbon  may  be 
regarded  as  the  central  form  of  matter  from  which  these 
classes  of  substances  are  derived  by  operations  similar  in 
character  for  all  members  of  a  given  class,  but  differing 
apparently  in  the  extent  to  which  energy  is  involved  in 
each  operation  respectively. 

The  President  said  the  Society  was  much  indebted  to 
Dr.  Wright  for  the  continuation  of  his  investigations  of 
the  ten  carbon  bodies.  It  was  curious  that  the  vegetable 
kingdom  should  yield  such  a  vast  supply  and  so  great  a 
variety  of  the  ten  carbon  bodies,  and  not  other  benzene 
derivatives  containing  C9,  C7,  &c.  He  believed  that  other 
bodies  existed  having  the  same  percentage  composition 
at  the  terpencs,  but  only  half  the  vapour  density,  so  that 
they  might  be  considered  as  five  carbon  bodies  ;  he  would 
like  to  ask  whether  any  relation  had  been  made  out 
between  these  and  the  ten  carbon  bodies. 

Dr.  Wright  replied  that  this  subject  had  been  but  little 
examined.  It  was  a  curious  fact  that,  although  we  could 
obtain  the  polymerides  from  the  Cm  bodies,  we  could  not 
perform  the  inverse  operation,  and  unpolymerise  them,  so 
to  speak, — that  is,  convert  Cjj  or  Ci:J  compounds  into  C|0 
bodies. 

The  meeting  was  then  adjourned  until  Thursday,  May  7, 
when  there  will  be  papers  "  On  the  Constitution  of  Urea," 
by  Dr.  D.  Tommasi,  and  "  Researches  on  the  Action  of 
the  Copper-Zinc  Couple  on  Organic  Bodies;  Part  VII., 
On  the  Chlorides  of  Ethylene  and  Ethylidene,"  by  Dr.  J.  H. 
Gladstone  and  Mr.  A.  Tribe. 


MANCHESTER  LITERARY  AND  PHILOSOPHICAL 
SOCIETY. 
Ordinary  Meeting,  March  1874. 

Rev.  William  Gaskell.  M.A.,  Vice-President,  in  the 

Chair. 

"A  Few  Observations  on  Coal,"  by  E.  W.  Binney,  V.P., 
F.R.S.,  F.G.S.  Of  late  years  much  has  been  written  on 
the  structure  of  coal  and  the  various  vegetable  remains  of 
which  it  is  composed.  Observers  examining  different  coals 
under  the  microscope  have,  as  might  be  expected,  come  to 
different  conclusion?:.  Some  of  them  have  found  little 
else  than  the  remains  of  spores  and  spore  cases,  others 
only  scalariform  and  cellular  tissues  and  a  few  spores,  and 
a  third  class  little  trace  of  any  structure  whatever  in  the 
specimens  they  examined.  Splint  or  hard  coal  would 
generally  afford  the  results  first  named,  soft  caking  or 
cherry  coals  the  second,  and  cannel  coals  the  third. 

Soft  coals,  yielding  a  large  amount  of  charcoal  enclosed 
in  bright  coal,  nearly  always  show  plenty  of  structure  in 
the  "  mother  coal,"  as  well  as  a  few  macrospores  in  the 
bright  portions.  Macrospores  are  nearly  always  found  in 
abundance  in  splint  and  hard  coals.  In  c-innel  coals  they 
are  sometimes  found  as  well  as  the  cellular  and  scalari- 
form portions  of  plants. 

For  many  years  macrospores  were  known  by  the  names 
of  spore  cases  and  spores.  They  could  be  easily  observed 
by  the  naked  eye  in  the  black  parts  of  the  coal,  and  they 
were  generally  considered  as  sporangia ;  but  Professor 
Adolphe  Brongniart  in  1868  described  a  cone  (Lepidostrobus 
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Dabadianus)  having  sporangia  full  of  very  minute  spores, 
in  fact  microspores,  in  tbe  upper  portion,  and  sporangia 
full  of  macrospores,  which  had  been  so  long  known,  in 
the  lower  part.  These  observations  of  Brongniart  have 
been  amply  confirmed  by  specimens  from  the  British  coal- 
fields. 

Thirty  years  ago  it  was  considered  that  the  soft  or 
cherry  coals  were  chiefly  composed  of  the  remains  of  large 
plants  such  as  Sigillaria,  Lepidodtndron ,  $r.t  while  caking 
coals  were  formed  of  plants  of  a  lesser  size  and  much  bark, 
for  it  had  then  been  observed,  and  since  confirmed,  that 
the  outsides  of  Sigillaria  and  other  fossil  trees,  sometimes 
reaching  to  2  or  3  inches  in  thickness,  were  chiefly 
composed  of  bright  soft  coal  showing  little  traces  of 
structure. 

In  the  great  lawsuit  which  was  tried  at  Edinburgh  more 
than  twenty  years  since  as  to  the  nature  of  Boghead  coal, 
much  evidence  was  given  as  to  its  structure,  some  witnesses 
finding  in  it  scarcely  anything  else  than  the  remains  of 
vegetables,  whilst  others  found  only  a  stray  portion  of 
scalariform  structure  or  a  macrospore.  Both  Boghead 
and  the  other  brown  cannels  of  Scotland  are  now  generally 
considered  to  afford  but  little  evidence  of  vegetable  tissues 
under  the  microscope,  although  numerous  remains  of 
Sigillaria  and  other  common  coal  plants  can  be  seen  by 
the  naked  eye  in  them.  Notwithstanding  that  they  are 
60  rich  in  volatile  matter,  and  far  exceeding  other  coals  in 
their  yield  of  paraffin  and  paraffin  oils,  they  contain  from 
25  to  30  per  cent  of  mineral  matter  in  the  form  of  ash. 
This  circumstance  has  induced  certain  scientific  men  to 
class  them  as  shales  rather  than  coals,  notwithstanding 
that  they  have  the  specific  gravity  of  coals. 

Some  years  since,  when  describing  several  fossil  cones 
affording  both  kinds  of  spores,  he  expressed  an  opinion 
that  the  yellow  matter  seen  in  the  vesicles  of  Boghe*ad 
coal  was  nothing  but  microspores  composed  of  paraffin 
or  a  similar  hydrocarbon,  and  that  they  were  driven  off  by 
heat  in  the  form  of  a  yellow  vapour,  leaving  nothing 
behind  but  a  spongy  mass  of  earthy  and  carbonaceous 
matter.  The  evidence  that  caused  him  to  come  to  this 
conclusion  was  that  the  microspores  contained  in  the 
upper  sporangia  of  Lef>idostrobnt  Hareourtii  had  all  the 
appearance  of  crude  paraffin,  and  were  of  the  same 
yellowish  brown  colour  as  powdered  Boghead  coal,  and 
that  the  latter  substance  was  composed  nearly  altogether 
of  microspores  and  mineral  matter.  So  far  as  his  obser- 
vations extended,  microspores  had  not  been  observed  in 
coal,  although  plenty  of  macrospores,  which  are  generally 
i-2oth  to  125th  of  an  inch  in  diameter,  and  easily  seen 
by  the  naked  eye,  had  long  been  noticed. 

He  had  some  time  since  directed  his  friend,  Mr.  J.  W. 
Kirkby,  of  the  Pirnie  Coal  Company,  to  examine  the  Fife- 
shire  seams  of  coal  in  search  of  microspores,  most  of  those 
beds  yielding  macrospores  in  great  abundance,  and  that 
gentleman  had  lately  furnished  him  with  the  specimens 
now  exhibited,  both  splint  and  soft  coals,  but  especially 
the  former,  affording  the  two  kinds  of  spores.  On  burn- 
ing  the  yellow  coal  composed  of  microspores,  a  most 
brilliant  flame  and  a  peculiar  empyreumatic  odour  like 
that  from  burning  Boghead  coal  were  produced,  whilst 
the  splint  coal  full  of  macrospores  only  burnt  and  smelt 
like  ordinary  hard  coal,  thus  clearly  showing  that  these 
two  kinds  of  spores  differed  very  much  in  their  inflammable 
properties  and  odours  given  ofT,  and  that  such  properties 
were  certainly  not  due  to  the  larger  spores,  but  most  pro- 
bably to  the  smaller  ones. 

The  compressed  lenticular  bodies  in  the  splir.t  coal  were 
formerly  of  oval  and  spherical  forms  with  a  triradiate 
ridge  on  one  half,  and  although  their  exterior  was  composed 
of  a  brown  coriaceous  substance,  their  interior  was  full  of 
white  carbonate  of  lime,  or  bisulphide  of  iron,  according 
to  the  nature  of  the  matrix  in  which  they  were  found  ; 
thus  suggesting  the  idea  of  their  having  been  filled  with 
granules  of  starch  when  in  a  living  slate,  which  it  is  pro- 
bable  they  would  have  been  in  case  of  their  being  germin- 
ating spores. 


He  and  his  late  partners  at  Bathgate,  when  manu- 
facturing paraffin  oil  there,  had  tried  various  means,  by 
subjeaing  Boghead  coal  to  the  action  of  ethers  and 
naphthas,  to  dissolve  out  paraffin  from  it,  but  they  had 
never  succeeded ;  so  the  yellow  matter  in  the  coal  may 
probably  be  changed  into  paraffin  by  the  heat  employed  in 
distillation.  Dr.  Schorlemmer,  F.R.S.,  who  has  been  so 
kind  as  to  examine  the  microspores  found  in  the  Muiredge 
splint  coal,  is  of  opinion  that  they  are  not  composed  of 
paraffin,  but  some  other  hydrocarbon.  This  may,  there- 
fore, change  into  paraffin  by  the  application  of  heat  in  a 
similar  way  to  what  the  yellow  matter  in  Boghead  coal 
does. 

The  macrospores  are  about  320  times  the  size  of  the 
microspores  and  constituted  the  germinating  spores,  while 
the  microspores  were  the  fertilising  agents,  both  having 
been  contained  in  one  cone. 

Several  specimens  of  fine  bright  soft  coal,  between  two 
and  three  inches  in  thickness,  taken  from  the  outsides  of 
Sigillaria  and  other  fossils  trees,  were  exhibited.  In  these 
there  was  no  appearance  of  charcoal,  spores,  or  vegetable 
structure,  and  in  every  respect  they  resembled  the  black 
shining  parts  of  soft  cherry  and  caking  coals,  which 
generally  afford  no  distinct  traces  of  vegetable  structure. 
Hence  from  his  observations  he  was  led  to  conclude  that 
soft  or  cherry  coal  was  chiefly  composed  of  the  bark, 
cellular  tissue,  and  vascular  cylinders  of  coal  plants,  with 
some  macrospores  and  microspores. 

That  caking  coal  had  much  the  same  composition,  ex- 
cept  that  it  contained  a  greater  proportion  of  bark  in  it. 

That  splint  coal  had  a  nearly  similar  composition,  but 
with  a  great  excess  of  macrospores. 

That  cannel  coal,  especially  that  yielding  a  brown 
streak,  was  formed  of  the  remains  of  different  portions  of 
plants  with  a  great  excess  of  microspores,  which  had  long 
been  macerated  in  water. 

These  conclusions  were  arrived  at  merely  as  to  the 
composition  of  the  different  kinds  of  coal.  No  doubt  each 
seam  would  be  materially  affected  by  the  nature  of  the 
roof,  whether  the  latter  was  an  open  sandstone  or  a  close 
and  air-tight  black  shale  or  blue  bind,  for  the  former  would 
allow  the  free  escape  of  gaseous  matter,  and  the  latter 
would  prevent  its  escape.  It  is  well  known  that  the 
character  of  the  roof  has  a  deal  to  do  with  the  quality  of 
the  coal  under  it. 


CORRESPONDENCE. 


.  DEHYDRATION  OF  COBALT  SALTS. 

To  the  Editor  of  the  Cktm  'ual  Nttos. 

Sir,— In  the  Chemical  News,  vol.  xxix.,  p.  i6t,  there  is 
a  report  of  ths  meeting  of  the  Chemical  Society  which 
contains  a  notice  of  Mr.  Noel  Hartley's  interesting  com- 
munication upon  "  The  Cobalt  Bromides  and  Iodides." 
In  that  paper  it  is  shown  that  the  change  of  colour  in  the 
salts  named  is  due  to  the  state  of  hydration.  In  tbe  dis- 
cussion that  followed  Mr.  Clowes  pointed  out  that  de- 
hydration of  cobalt  salts  in  solution  took  place  in  sealed 
tubes  when  submitted  to  a  temperature  above  100s  C. 

Not  having  been  present  at  the  meeting  I  do  not  know 
if  these  remarks  were  put  forward  as  original  observations, 
but  I  think  it  may  be  as  well  to  point  out  that  the  dissocia- 
tion of  water  of  hydration  of  all  salts,  although  in  solution, 
always  takes  place  providing  the  "  thermanalytic  point  " 
(temperature  of  dissociation)  is  reached.  The  therm- 
analytic  point  will  vary  with  the  amount  of  dilution,  but 
is  generally  above  100°  C,  and  therefore  such  phenomena 
can  only  be  reached  when  the  solutions  are  heated  under 
pressure.  The  production  of  anhydrous  salts  of  cobalt  in 
aqueous  solutions  is  detailed  amongst  other  experiments 
in  my  original  paper,  which  was  read  at  the  Royal  Irish 
Academy,  in  January,  1872,  and  which  appeared  in  your 
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periodical  in  Ihe  same  year  (PiTfV  Proceedings  of  the  Roval 
Irish  Academy,  vol.  >.,  series  a,  p.  247).— I  am,  &c, 

CHARLK9  R.  C.  TlCHUORNR. 

Dubl  n,  April  15, 1874. 


limit  the  ring  would  rise 
than  if  it  were  not  turning, 
the  effects  will  be  somewt 
besides  its  rotation  about  a 


SALT-CAKE  OR  CRUDE  SULPHATE  OF  SODA. 

To  the  Editor  of  the  Chemical  News. 
Sir, — Your  correspondents  appear  to  have  overlooked  the 
fa <ft  of  the  presence  of  HCI,  which  would  of  course  be 
thrown  down  on  addition  of  AgNOJt  together  with  the 
NaCI,  and  if  not  taken  into  consideration  the  percentage 
of  undecom posed  NaCI  will  in  many  cases  be  overrated. 
This  error  may  be  avoided  by  first  treating  a  portion  of  the 


again,  more  slowly,  however, 
Suppose,  now,  the  ring  fluid  ; 
at  different.    Each  clement, 
vertical  axis,  will  be  solicited 


by  light  pressure  from  above  to  turn  about  a  horizontal 
axis,  and  this  second  rotation  will  be  combined  with  the 
first.  The  resulting  axis  of  rotation  will  be  inclined  at  a 
small  angle,  and,  the  pressure  being  constant,  the  plane 
of  gyration  of  the  element  will  wind  conically  downwards. 
In  other  words,  this  element  and  all  that  follow  will  take 
the  figure  of  a  descending  helicoidal  spiral.  We  see,  then, 
that  the  turning  ring  will  be  decomposed  into  threads  like 
those  of  a  screw  hiving  a  descending  movement ;  so  long, 
at  least,  as  the  vertical  reaction  from  above  exceeds  the 
contrary  reaction.    If  the  rotation  diminish  this  effect  will 

NaCI  i usual I  wav  5,4^?»«lf  JKH8,  .  dettrm,ne  »l*o  5  >'  the  density  of  the  ring  be  less  than  that  of  the 
iNaui  in  usual  way.    Mr.  lenmswood  does  not  make  any    «„,.„„- j---  « ..-j  .L.  l.h    ,  ^ 


allowance  for  CaS04,  which  is  invariably  present  to  a  con 
siderable  extent  (say  from  o*8o  to  1*20  per  cent). 

Subjoined  is  analysis  of  average  sample,  which  may  be 
useful  for  comparison  :— 

Sodium  sulphate   96  50 

Sodium  chloride   075 

Hydrochloric  (free  acid)    . .  o  54 

Sulphuric    046 

Calcium  sulphate   i-oo 

Ferric  oxide   0*30 

Silica    0*25 

Moisture    020 


.  .  lOO'OO 
The  silica,  ferric  oxide,  and  calcium  sulphate  may,  for 
practical  purposes,  be  set  down  at  1-50  per  cent.— I  am,&c. 

Wm.  Simmonds. 

O.JUiry,  near  Birmingham, 
April  ij,  1874. 
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Note.  AM  decrees  of  temperature  art  Centicrsde.nnlessotherwiae 
•xpre»ed. 


surrounding  fluid  the  helicoidal  movement,  stopped  for  a 
moment,  may  become  ascending.    This  difference  in 
density  will  not  occur  in  liquids  ;  it  is  only  in  gases  that 
the  descending  movement  may  become  an  ascending  one. 
But  do  not  misconceive  ;  a  gaseous  whirlwind  may  rise 
again  to  the  point  whence  it  descended,  but  there  are  no 
ascending  whirlwinds,  in  the  ordinary  sense  of  the  word, 
unless  in  very  Special  circumstances  that  are  here  out  of 
the  question ;  and  even  then  the  phenomenon  shows 
neither  the  progress  nor  the  energy  of  the  trombes,  pro- 
perly so-called.    Next  as  to  the  contraction  of  the  de- 
scending helices.  On  the  one  hand,  rotation  of  the  helices 
produces  centrifugal  force ;   on  the  other,  the  air  im- 
prisoned in  the  trombe  is  involved  in  the  descending 
gyratory  movement,  and  causes  within  a  sensible  diminu- 
tion of  pressure,  while  the  motion  in  which  the  exterior  air 
in  contact  with  the  helices  is  involved  is  counterbalanced 
by  afflux  of  the  surrounding  fluid.  Accordingly  the  horizon- 
tal actions  at  each  point  have,  in  general,  a  direction  from 
without  inwards;    these  combining  with   the  vertical 
actions,  we  find  the  final  resultant  to  be  inclined  at  once 
downwards  and  towards  the  axis,  so  as  to  produce  both 
descent  of  the  helices  and  their  progressive  contraction. 
These  are  consequently  formed  on  a  surface  of  revolution 
of  conical  form,  the  Contracted  part  being  below.    But  if 
the  density  of  the  air  carried  down  by  the  trombe  do  not 
increase  as  quickly  as  that  of  the  medium,  and  if  the  move- 
ment of  descent  be  weakened,  the  inverse  effect  may  occur ; 
the  centrifugal  force  preponderating  will  enlarge  the 
bottom  of  the  trombe  into  a  sort  of  divergent  watering-pot 


Comptes  RendusHebdomadairesdes  Stances  de  VAcademie  t  (arrosvir)  of  which  the  parts  which  become  independent  of 
des  Sciences,  March  2, 1874.  J  the  whirlwind  will  rise  again  into  the  atmosphere. 


Descending  Movement  of  Solar  and  Terrestrial 
Trombes,  and  on  the  Formation  of  their  Opaque 
Sheaths.— M.  Faye.— A  reply  to  Dr.  Reye.  Distinguish 
in  the  terrestrial  whirlwind  the  rapid  rotation  of  the  "  tool " 
(to  use  a  former  comparison),  the  movement  by  which  it 
nears  or  goes  away  from  the  obstacle  (the  ground),  and  the 
progressive  narrowiog  of  the  helices  downwards.  The 
gyratory  movement,  and  formation  of  conical  funnels,  are 
easily  explained  by  difference  of  velocity  in  currents. 
The  whirlwind,  once  formed,  stores  up,  in  a  narrowing 
■pace,  the  vis  viva  resulting  from  the  inequalities  of  velo- 
city, carries  it  downwards  to  the  ground,  while  travelling  _ 

in  the  direction  and  with  the  mean  velocity  of  the  current.  '  recent  letter  arc  explicable  only  on  his  theory,  and  to  in 


Such 

is  the  general  case  in  the  sun,  where  there  is  not  a  resist- 
ant ground  to  cut  short  the  vertical  propagation  of  the 
trombes.  Nearly  all  the  foregoing  applies  to  water- 
courses as  to  media,  but  in  the  atmosphere  a  new  influence 
is  added ;  the  air  of  the  upper  regions  descending  in  a 
trombe  is  colder  than  the  layers  it  crosses.  It  condenses 
the  moisture  of  the  interior  air,  and  therefore  the  elasticity 
of  this  will  diminish.  We  find  quite  analogous  effects  in 
the  sun.  And  about  the  trombe  this  cooling  extends  to 
some  distance  beyond  all  appreciable  movement,  a  sheath 
of  vapours  may  thus  be  formed.  The  author  proceeds  to 
show  how  the  phenomena  described  by  M.  Mouchez  in  a 


As  to  the  mode  of  vertical  transmission,  conceive,  first, 
a  solid  ring  rotating  in  a  fluid.  At  each  point  of  the 
turning  surface  the  layer  in  contact  will  be  forced  in  the 
direction  of  rotation,  and  the  molecules  thus  forced  will  be 
replaced  immediately  by  others  which  are  near,  but  do 
not  participate  in  the  movement.  But  the  reactions  thus 
produced  will  not  be  equal  in  all  directions.  Above  the 
ring  the  work  of  the  fluid  replacing  the  displaced  layer  is 
favoured  by  gravity,  while  below  it  is  hindered.  There  is 
thus  a  slight  excess  of  pressure  from  above  downwards, 
increasing  with  the  velocity  of  rotation.  The  solid  ring 
would  gradually  descend  (supposing  the  experiment 
realisable),  and  if  it  were  a  little  lighter  than  the  fluid  this 
excess  of  pressure  might  dominate  over  its  ascending  ten- 
dency ;  but  if  the  velocity  of  rotation  fell  below  a  certain 


dicate  how  the  phenomena  of  our  water-spouts  would 
appear  to  a  spectator  at  a  considerable  distance  from  the 
earth. 

Meteorology  of  the  Month  of  January,  1874,  at 
Tongourt. — M.  Sainte-CIair  Deville. — Complete  sets  of 
meteorological  apparatus  have  lately  been  set  up  at 
Tongourt  and  at  Biskra,  in  Southern  Algeria,  under  the 
author's  direction,  and  the  two  months'  observations  now 
had  promise  a  rich  harvest  of  facts  from  such  desertly 
stations. 

Observations  on  the  Solar  Protuberances  during 
the  Last  Three  Months  of  1873;  Results  from  use  of 
Gratings  Instead  of  Prisms  in  Spectral  Observation 
of  Protuberances.— P.  Secchi.— The  solar  activity  was 
little.     Half-a-dozen  spiral  spots  were  observed.  The 
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1  CniMicAt.  Nrws, 

•     April  14,  J«74. 


rotation  was  verified,  but  not  more  than  two  days,  after 
which  it  disappeared.  The  co  existence  of  spots  with 
eruptions  at  the  sun's  border  was  verified  eighty-nine 
times;  only  eight  times  weie  spots  seen  at  the  border  ' 
without  eruption.  The  reversed  lines  observed  in 
eruptions  were  the  line  intermediate  between  Band  C,  the 
lines  D',  D",  the  lines  b  of  magnesium,  a  large  number  of 
the  lines  of  iron,  the  ordinary  lines  of  hydrogen,  and  the 
line  Ds.  1  he  spiral  movement,  rare  in  spots,  was  several 
times  noticed  in  protuberances,  and  not  unfrcqucnlly  a 
rotation  about  a  horizontal  axis.  An  important  observa- 
tion on  Jan.  23,  1874,1s  given  by  the  author  in  detail  (with 
figures).  '•  I  shall  not  pass  the  limit  of  fails  in  saying  that 
this  spot  was  the  product  of  an  eruption  which  commenced 
in  a  tumultuous  manner  in  the  morning,  formed  in 
developing-jets  whose  summits  we  saw,  and  that  the 
matter  of  the  eruption  falling  back  to  the  sun,  and  being 
interposed  between  the  observer  and  the  photosphere  pro- 
duced th«;  spot.  This  observation  confirms  our  theory, 
and  throws  much  light  on  the  phenomenon."  P.  Secchi 
speaks  in  high  terms  of  the  advantages  from  use  of  some 
interference  gratings  given  him  by  Mr.  Rutherford  when 
in  Rome, 

Refraction  of  Oases.— M.  Mascart.— The  author 
describes  an  ingenious  method  of  measuring  this.  The 
refraction  of  gases  being  very  weak,  at  least  in  the  con- 
ditions in  which  it  is  possible  to  operate,  the  refractive 
power  »iJ  -  1  is  sensibly  double  the  difference  n  - 1,  or  ex- 
cess of  refraction.  He  findsthat,  at  constant  temperature, 
the  excets  of  refraction  of  a  gas  is  nearly  propouional  to 
the  density.  Me  also  gives  a  tabic  of  the  values  obtained 
for  several  gases  with  variations  of  temperature  not 
exceeding  4o'\  It  appears  that  the  refractive  power 
diminishes,  in  general,  more  rapidly  than  the  density. 

Geometrical  Demonstration  of  Some  Theorems 
by  means  of  the  Consideration  of  a  Rotation  Infinitely 
Small. — M.  Mannheim. 

Apparent  Orbit  and  Period  of  Revolution  of  the 
Double  Star  if  of  the  Crown.— M.  Fiammarion. 

Mode  of  Production  of  Several  Induction  Currents. 
— M.  GaiiTe. — The  author  made  a  series  of  experiments 
suggested  by  some  curious  phenomena  observed  in  the  gas- 
lighting  by  electrical  method  of  the  National  Assembly 
hall. 

Influence  of  Albumenoid  Substances  in  Electrical 
Phenomena.— M.  Onimus. — M.  Becquerel  has  shown 
that  when  two  heterogeneous  liquids  are  separated  by  an 
organic  membrane  or  by  a  capillary  space,  they  give  an 
electric  current  capable  of  producing  chemical  and  me- 
chanical effects,  reduction,  of  metals,  and  double  decom- 
positions, &c.    The  author  finds  that  the  interposition  of 
a  layer  of  albumenoid  matter  (white  of  eg«,  albumen  of 
blood)  has  the  same  electro-chemical  results.    Thus,  with 
solutions  of  sulphate  of  copper  and  of  oxalate  of  potash 
separated  in  a  tube  by  albumenoid  substance,  beautiful 
blue  crystals  of  oxalate  of  copper  and  potash  are  obtained. 
The  phenomena,  he  points  out,  may  throw  light  on  the 
formation  of  phosphate  of  lime  in  animals.    This  is  ob- 
tained in  the  U  tube  when  the  two  liquids  used  are  phos- 
phate of  soda  and  nitrate  of  lime,  or  chloride  of  calcium. 
Again,  M.  CI.  Bernard  has  shown  that  oil  salts  of  iron 
passing  through  the  system  are  transformed  by  way  of 
dcoxidation  or  passage  to  the  state  of  proto-salt.  Now 
the  same  transformation  occurs  when  pvrchloride  of  iron 
and  red  prussiatc  of  potash  arc  in  contact  with  albumen 
in  the  tube.    The  perchloride  is  changed  into  the  proto- 
chloride. 

New  Researches  on  the  Physiological  Exhaustion 
of  Beer- Yeast,  and  Remarks  on  a  Recent  Communi- 
cation by  M.  Schutzenberger  on  the  Same  Subject.—  [ 
M.  A.  B«champ.— A  "  reclamation  of  priority  ;"  the  author  1 
maintaining  that  the  recent  paper  of  M.  Schutzenberger 
confirmed  his  previous  results. 

Action  of  Chloral  on  Albumen.— M.  II.  Nyaseon. — 
Tbe  author  controverts  the  view  of  M.  Petsonne  that  1 


chloral  enters  into  combination  with  albumen.  He  main- 
tains that  the  urine  of  persons  who  have  taken  chloral 
hydrate  has  only  a  very  slight  reducing  action  upon  cupro- 
potassic  liquid. 

Bulletin  dt  la  Societt  Francaise  dt  Photographic, 
No  12.  1873. 

At  the  meeting  of  the  Society,  December  5,  M.  Sutton 
sent  four  proofs  obtained  by  one  of  the  procedures  described 
in  his  "  Theoretical  and  Practical  Studies  "  now  in  course 
of  publication  in  the  Bulletin.  The  collodion  was  his 
ordinary  bromo-iodised  kind,  containing  1  grm.  bromide  of 
cadmium  to  140  c.c.  of  collodion.  The  bath  was  7  per 
cent.  The  plates  were  then  washed  to  remove  every  trace 
of  free  nitrate  of  silver,  and  covered  with  a  hygroscopic 
coating  composed  of—  Albumen,  1  vol. ;  glycerine,  t  vol. ; 
water,  2  vols.  They  were  never  dried  ;  prepared  in  the 
morning,  and  developed  in  the  evening  with  pyrogallic 
acid  to  which  some  drops  of  nitrate  of  silver  had  been 
added. 

M.  Buyron,  of  Lyon,  communicated  a  new  mode  of 
preparing  collodio-bromised  emulsion.  He  seeks  to  imi- 
tate in  the  preparation  of  the  emulsion  that  which  takes 
place  when  a  collodionised  plate  is  sensitised.  He  pre- 
pares a  bromised  collodion  as  follows: — 
Alcohol  at  40'  35  cc. 

Ether   35  „ 

Gun-cotton  ..  ..  1  grm. 
Bromideofcadmium  3-5  grans. 
After  standing  for  eight  days  it  is  poured  into  a  wide- 
mouthed  flask,  and  evaporated  with  agitation  so  that  no 
pellicle  may  form  on  the  surface.  The  evaporation  is 
continued  till  the  mass  ceases  to  flow,  and  does  not  allow 
any  liquid  to  drain  out  of  it.  On  the  other  hand,  3*5  grms. 
of  nitrate  of  silver  are  dissolved  in  30  c.c.  of  alcohol  at 
36*.  The  filtered  solution  is  placed  into  a  flask  large 
enough  to  contain,  in  addition,  the  jelly  just  obtained, 
which  is  broken  up  with  a  bone  spatula,  and  added  to  the 
silver  solution  in  small  portions.  The  mixture  is  left  to 
react  for  two  or  three  days.  At  the  end  of  this  time  the 
bromide  of  cadmium  is  completely  transformed  into  bro- 
mide of  silver.  The  fragments  are  then  again  broken  up, 
the  alcohol  is  decanted  off,  and  replaced  by  30  c.c.  of  fresh 
alcohol  at  36°,  which  is  allowed  to  remain  for  two  or  three 
days  longer.  This  alcohol  is  then  poured  off  and  added  to 
the  former.  The  gelatinous  mass  remaining  is  mixed 
with — 

Alcohol  at  40". .    . .    40  c.c. 

Ether   60  „ 

Gun-cotton     . .    . .     o*2  gr. 

and  shaken  up  till  completely  dissolved.  After  standing 
five  or  six  hours  nine-tenths  are  decanted  off  an  1  preserved 
for  use. 

M.  Monckhoven  has  published  in  the  Rivista  Fotografita 
a  paper  on  the  collodion  most  suitable  for  landscapes. 
He  considers  an  iodised  collodion  preferable  to  a  bromised. 

Two  New  Preservative  Substances  Employed  in 
the  Dry  Collodion  Process. — M.  de  Saints  Florent. — 
These  two  substances  are  ratanhia  and  Sydenham's 
laudanum.  Ratanhia  is  an  extract  from  the  root  of 
Krameria  triandrti,  a  polygalaceous  plant,  growing  in  the 
Antilles  and  in  Peru.  It  is  tich  in  tannin,  and  when  em- 
ployed in  the  proportion  of  10  pa/is  of  the  aqueous  extract 
to  100  of  water,  an  J  10  to  20  of  alcohol,  it  forms  an  ex- 
cellent preservative.  It  is  best  used  with  a  strongly  bro- 
mised collodion.  The  laudanum  gives  still  better  results  ; 
the  proofs  obtained  with  it  are  very  harmonious,  and 
present  remarkable  gradations  of  tints.  Its  properties 
seem  due  to  the  presence  of  morphia. 

Development  of  Carbon  Proofs  by  the  Aid  of 
Metallic  Plates.— M.  Gobert. 

Theoretical  and  Practical  Studies.— M.  Th.  Sutton. 
—A  continuation  of  the  series  of  papers  commenced  by 
this  author  some  time  back. 
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Reimann's  Farbtr  Ztitung,  No.  6,  1874. 

This  number  contains  a  continuation  of  the  article  on 
dyeing  vat-blues  by  G.  Leu-:hs  ;  a  receipt  for  an  aniline- 
violet  on  cloth  or  flannel,  in  which  2  lbs.  sulphate  of  mag- 
nesia and  i  lb.  sulphuric  acid  are  recommended  to  10  lbs. 
of  the  goods.  The  same  directions,  with  merely  an  altera- 
tion in  the  aniline  colour,  are  given  for  an  aniline-blue,  with 
which  sulphuric  acid  certainly  agrees  much  better  than 
with  a  methyl-violet.  Next  follows  a  continuation  of  the 
paper  on  the  manufacture  and  dyeing  of  shoddy. 

New  Red  Colour. — The  Musltrxtitung  professes  to 
have  received  a  "  new  red  colouring  matter  from  a  firm  in 
New  York."  A  swatch  dyed  with  this  *'  new  colour  "  fell 
into  the  hands  of  Dr.  Reimann.and  on  examination  proved 
to  be  dyed  with  cochineal  ! 

Signification  of  Colours  —The  MoniUur  dt  la  Ttlniure 
inserts  an  article  by  the  French  poet  Gozlan,  in  which  he 
associates  all  emotions  of  the  soul  with  different  colours. 
Thus  compassion  is  light  blue  ;  resignation,  pearl-grey  ; 
joy,  apple-green ;  satisfaction,  the  colour  of  caffc  au 
hit,  &c. 

Clearing  (Avivage)  of  Turkey-Reds  Obtained  with 
Artificial  Alizarin.— Dr.  Armand  Muller. — If  eau  dc 
Javelle  or  the  hypochlorites  of  magnesia  and  tin  are  em- 
ployed, and  the  goods  afterwards  passed  through  "  sours," 
consisting  of  a  mixture  of  sulphuric  and  nitric  acid,  the 
red  becomes  more  fiery  and  inclines  more  to  an  orange. 

Aniline-Blue  on  Garments  (Cotton  Warpa). — Work 
in  a  clear  decoction  of  2  lbs.  sumach,  in  which  \  lb.  of 
Marseilles  soap  has  been  dissolved ;  let  them  lie  in  the 
liquid  over-night,  lift,  and  soak  for  six  hours  in  red  liquor 
at  20  B.  Aniline-blue,  of  as  green  a  shade  as  possible,  is 
dissolved  in  water,  allowed  to  cool,  the  solution  filtered 
and  used  for  the  dye-beck,  with  the  addition  of  one-tenth 
of  the  spent  red  liquor.  Begin  to  dye  cold,  raise  the  tern 
peraturc  slowly,  and  finish  at  a  boil.  Lift,  rinse,  pass 
through  gum  tragacanth,  and  finish. 

Rosenstiehl  has  patented  a  machine  for  straining 
printers'  colours  by  the  pressure  of  the  atmosphere. 


under  the  provisions  of  the  Acts  of  Parliament,  and  the 
Chief  Gas  Examiner,  having  enquired  into  them,  has  cer- 
tified that  they  have  arisen  from  unavoidable  and  acciden- 
tal causes.  The  proportion  of  ammonia  in  the  gas  at  all 
the  testing-places  but  one  has  never  exceeded  the  pre- 
scribed quantity  of  2  5  grains  per  100  cubic  feet  of  gas.  At 
Lidbrokc  Grove,  however,  the  cannel  gas  of  the  Chartered 
Company  has  on  19  occasions  contained  an  excess  of  this 
impurity.  The  illuminating  power  of  the  cannel  gas  of 
the  Chartered  Company  has  averaged  2145  candles  at 
Millbank  Street  and  2150  candles  at  Ladbroke  Grove. 

Glasgow  Veterinary  College.— Dr.  R.  Carter  Moffat, 
Professor  of  Chemistry,  has  left  England  to  carry  out  an 
extensive  series  of  experiments  in  Southern  Italy.  He 
proceeds  to  the  great  alpine  district  of  the  Santa  Liberata 
and  Valley  Romana,  where  enormous  deposits  of  bitumen, 
sulphur,  and  lignite  exist.  We  wish  him  a  successfu 
journey. 


hamber  the 
three  timet 
t  to  be  used,  i  . 
ugh  a  v  lumber  containing  tray*  of  liquid  volatile  hydro- 
the  delivery-pire».  The  oily  liquid  condensed  in  the  pipe* 
n  is  purified  with  lime  or  otherwise,  and  may  be  burned  in 
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Metropolis  Gas  Ads.— Dr.  Letheby,  the  Chief  Gas 
Examiner  appointed  by  the  Board  of  Trade,  has  recently 
submitted  his  quarterly  report  to  the  Corporation  of  London 
and  the  Metropolitan  Board  of  Works  on  the  quality  of  the 
gas  supplied  during  the  months  of  January,  February,  and 
March  by  the  Chartered,  the  Imperial,  and  the  South 
Metropolitan  Gas  Companies  ;  from  which  it  appears  that 
the  average  illuminating  power  of  the  Chartered  gas  at  the 
different  testing-places  has  been  as  follows  : — Beckton, 
17*31  standard  sperm  candles;  Cannon  Street,  City,  17-01 
candles ;  and  Friendly  Place,  Mile  End,  17*38.  The  average 
power  of  the  Imperial  gas  lias  been  16*81  candles  at  Carlyle 
Square,  Chelsea ;  16  04  candles  at  Camden  Street,  Camden 
Town;  and  16*61  candles  at  Graham  Road,  Dalston ; 
while  that  of  the  South  Metropolitan  gas  at  Hill  Street, 
Peckham,  has  been  16  61  candles.    These  results  are 
above  the  requirements  of  the  several  Acts  of  Parliament. 
With  respect  to  purity  Dr.  Letheby  reports  that  the  gas  of 
all  the  Companies  has  been  constantly  free  from  sulphur- 
etted hydrogen,  and  that  the  average  amounts  of  sulphur  in 
other  form  than  this  has  been  13  67  grains  per  100  cubic 
feet  of  the  common  gas  at  Beckton,  14  grains  per  100  feet 
at  Cannon  Street,  1:  02  grains  at  Friendly  Place,  23*54 
grains  at  Millbank  Street,  18  67  grains  at  Ladbroke  Grove, 
17  95  grains  at  Carlyle  Square,  20  68  at  Camden  Street, 
19-86  grains  at  Graham  Road,  and  26  93  grains  at  Hill 
Street,  Peckham.    The  proportion  of  sulphur  has  been  in 
excess  of  the  prescribed  quantity  on  one  occasion  at 
Beckton,  on  one  occasion  at  Carlyle  Square,  and  on  nine 
occasions  in  the  South  Metropolitan  gas  at  Hill  Street, 
Peckham.   Most  of  these  have  been  the  subjects  of  appeal 


PATENTS. 

ABRIDGMENTS  OF  PROVISIONAL  AND  COMPLETE 
SPECIFICATIONS. 

Improvements  in  the manufacture of gas for hratir.g and illuminating 
and  in  the  utilualion  of  residual  products  of  tht  taut  manufacture 
John  Hinks,  manufacture*-,  and  Henry  Holland,  tool-maker.  Birming- 
ham. June  9,  1S73.  —  No.  2047.  In  manufacturing  gas  according  to 
Ihn  invention,  caoutchouc  or  other  lolid  hy irocarbon  is  dissolved  in 
bcn/olinc  or  other  volatile  liquid  hydrocarbon  and  caustic  alkali,  or 
alkahne  earth  and  water  are  added.  This  mixture  is  heated  in  a 
generator,  and  the  gas  evolved  conductcj  first  into  a  I 
and  afterwards  into  a  chamber  containing  trays  fill, 
or  other  volatile  liquid  hydrocarbon.  From' this  chamber  the  gas 
enters  a  reciiver,  in  which  it  is  mixed  with  about  three  times  its 
volume  of  atmospheric  air.  When  the  gas  is  about  to  be  used,  it  it 
passed  throus* 
carbon  into  id 
and  receivers  i 

lamps  used  for  burning  light  oils. 

A  n  imp  roved  mode  0)  tt  eating  stitagt-  and  other  eontitminattd  seattrt. 
John  Leigh,  Manchester.  June  11, 1873.—  No.  1071.  For  the  purifica- 
tion 01  sewage-  and  other  contaminated  watcrs.there  is  added  thereto, 
in  suitable  vessels  with  agitation,  a  solution  of  an  earthy  salt,  and 
afterwards  a  solution  of  silicate  of  soda  or  of  potass,  w  hereby  a  precipi- 
tation  or  subsidence  of  the  suspended  matters  in  the  sewage-  or  other 
water*  it  produced.  Of  the  earthy  salts,  it  is  preferred  to  ute  a  solu- 
tion of  alum  or  of  sulphate  of  alumina,  of  sulphate  m  of  muriate  of 
magnesia,  or  of  muriate  of  lime.  Should  the  tewage-  or  other  water, 
after  being  thus  treated. contain  any  gelatinous  or  albuminous  matters 
in  solution,  or  afford  evidence  of  other  organic  matter  in  solution,  it  it 
preferred  to  add  a  small  quantity  of  a  solution  of  tannin  or  of  some 
solution  containing  tannin  thereto. 

Improvements  in  the  production  of  cSromtt  acid,  compounds  con- 
taining chromic  acid,  a  id  certain  other  compounds  of  chromium. 
Desmond  Gerald  Fiu-Gcrald,  electrician,  0,  Loughborough  Road 
North,  Surrey,  and  Bernard  Charles  ofollof,  barristcr-at-law.  t,  Elm 
Court,  Temple,  Middles:!.  June  IJ,  1873.— No.  2102.  This  Pro- 
visional Specification  describes  a  process  for  obtaining  chromic  acid 
from  bichromate  of  potash.  The  Provisional  Specification  stso 
describes  various  chemical  processes  relating  to  the  production  of 
compounds  of  chromium. 

Improvements  in  the  construction  and  working  of  voltaic  batter  et. 
Desmond  GeralJ  Fitz-Gcrald,  electrician,  6.  Loughborough  Road 
North,  Surrey,  and  Bernard  Charles  Mutiny,  b.mist.-r  at  liw,  i,  Elm 
Court,  Temple  Middlesex.  June  1  j.  1S73  —  No.  jioj.  This  Pro- 
visional Specification  describes  a  voltaic  couple  in  which  the  negative 
element  divides  the  cell  into  two  compartments.  One  compartment 
contains  the  positive  clement,  and  the  other  a  solution  capable  of 
oxidising  nascent  hydrogen.  The  Provisional  Specification  also 
describet  other  improvements  in  voltaic  batteries. 

Improvements  in  the  manufacture  of  manure.  Edward  Charles 
Hamilton,  Camp  House,  Colchester,  Essex.  June  14, 1873.— No. If  14. 
The  object  of  this  invention  is  to  manufacture  manure  in  a  dry*  pow- 
dered condition  from  fish,  more  especially  from  the  I'raster  Rubens, 
commonly  called  a  five-finger,  cr  from  star  fish.  The  fish  are  first 
pulped,  then  dried,  and  afterward-,  reduced  to  powder. 

Improvements  in  the  manufacture  of  cements,  piattic  and  pulterised 
compounds,  combined  with  chemical  and  other  material!,  suitable  for 
being  cmpiryrd  in  the  production  0/  plain  and  ornamental  slabs,  moulded 
and  other  object,  and  surfaces,  architectural  ton  rcte  and  other  struc- 
tures to  which  suet  cements  and  compounds  are  applicable,  and  in  tht 
means  and  apparatus  employed  in  such  manufacture ;  also  in  treating 
surfaces,  objeili,  and  structures  preparatory  to  applying  such  cements 
or  compounds  or  other  cementtlious  materials  thereto.  Edw  in  Robbins, 
designer  and  mcdctlcr,  Figtrce  House,  Wedmore  Street,  Holloway, 
Mi<ldl-sei.  June  |6,  1S73.— No.  alio.  According  to  this  invention, 
cement  and  composition  are  made  by  pulverising  crude  half -burnt  or 
burnt  carbonate  of  lime,  baryta,  ttrontia,  magnetia,  /inc.  or  any  other 
tuitable  carbonate  teparately  or  combined  w-th  each  other,  or  com- 
bined  with  other  materials  ol  any  description,  calcareousor  argillaceous. 

description  of  mater uJ— animal 


In  combination  with  the  above,  ever/ 
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vegetable,  or  mineral— is  employed.  Fur  c«ampt  ■,  as  one  illustration, 
sand,  (ravel,  silex,  stone  du»t,  «'.*»"•.  mail,  clay,  lime,  or  any  o:hrr 
such  material  is  submitted  to  a  solution  of  silicate  of  soda,  potash, 
soluble  silicate,  gum,  glue,  or  any  of  the  animal,  vegetable,  or  mineial 
gums  in  any  convenient  form  or  rotation,  separately  or  combined. 
When  sufficiently  dry  or  concentrated,  it  is  then  ready  (or  use.  The 
carbonate  of  lime  is  mued  with  dilute  muriatic  acid.  After  standing 
•  sufficient  time,  they  aie  mixed  together  with  the  prepared  grittv  or 
other  materials  in  proportions  varying  from  I  part  of  lime  to  4  parts 
of  sand,  or  1  part  of  lime  to  40  or  30  parts  uf  sand,  according  to  the 
density,  quantity,  and  proportions  relatively  of  the  silicate,  gum,  glue, 
and  gelatin;  bitumen, or  any  other  animal,  vegetable,  or  mineral  gums 
arc  applied  in  any  convenient  form. 

An  improvement  to  the  preparation  of  spints.  virus,  and  other 
fermented  liquet  t.  David  Kcr,  William  Street,  Lowndes  Square, 
Middlesex.  June  16, 1873  —  No.  1113.  The  object  of  this  invention  is, 
first,  to  soften  new  and  hcry  spirits  and  to  improve  their  flavour,  while 
at  the  same  lime  they  are  rendered  comparatively  innocuous  to  the 
coats  of  the  stomach  ;  and,  secondly,  to  preserve  light  wines,  such  as 
clarets,  and  other  fermented  liquors  from  turning  acid.  These  results 
1  attain  by  combining  with  such  liquids  the  substance  commonly 
known  at  glycerin. 

A  neic  or  improved  tulcanisabU  waterproof  gum,  and  protest  far 
fircductng  the  tame.  Benjamin  Joseph  liarnard  Mills,  patent  agent, 
of  the  firm  of  Harris  and  Mills.  33,  Southampton  Buildings,  Middlesex. 
(A  communication  from  Daniel  Martin  Lamb,  machinist,  Strathroy, 
Middlesex,  Ontario,  Canada).  June  17,  1873.— No.  2126.  "I  he  subject 
of  this  invention  is  a  vulcanisable  waterproof  gum,  produced  from  the 
inspisaated  juice  of  plants  of  the  asclcpias  or  milk-weed  family,  or 
other  plants  possessing  like  properties,  or  from  flax  or  other  analogous 
seeds. 

A  is  improvement  in  the  manufacture  of  hydraulic  cements,  Alex- 
ander Bennett  McGrigor,  solicitor,  Glasgow,  Lanark,  N.B.  (A  com- 
munication from  James  Moeller  Kobertsan,  architect,  Melbourne, 
Victoria).  June  19,  1873.— No.  2147.  This  invention  substantially 
consists  in  making  a  strong  hydraulic  cement  by  the  miiing  of  one  or 
other  of  the  known  simple  infusorial  limestones  of  the  oolitic  and  other 


4920.  In  all  our  analyses  of  the  sewage  water  mc  have  found  a 
quantity  uf  insoluble  matter  of  the  nature  of  clay  amongst  the  1  the r 
insoluble  matters,  and  1  believe  that  at  Edinburgh  now  the  soil  hat 
to  a  great  extent  become  a  different  ami  from  what  it  criminally  was  ;  by 
that  means  it  would  be  perfectly  practicable  to  pump  a  little  auspcnJcd 
clay  on  with  every  gallon  ol  water,  if  you  were  doing  it  on  a  Ixgc  scale, 
and  it  would  be  only  a  trifling  increase  of  expense,  because  clay,  when 
once  suspended  in  water,  subsides  with  great  difficulty. 

4922.  ( lo  the  same.)  As  the  sewage  progressed  it  would  tequi.e 
clay  for  the  purpose  of  deodorisation  ?— Yes. 

4<j62.  I  say  that  if  a  man  owes  me  the  value  of  an  ounce  of  geld, 
£4  rjs.,  and  if  he  comes  and  gives  mc  a  t-m  of  quartz,  and  says  "  there 
is  an  ounce  of  gold  in  this  ton  of  quart;,"  it  is  not  paying  mc.  That  1  • 
precisely  the  condition  of  the  sewage. 

5015.  {To  Mr.  Congrcvc.)  Do  you  mean  to  say  that  greater  crori 
are  not  procured  by  means  oi  the  application  of  sewage  ? — Greater  crops 
are  procured,  but  they  arc  of  a  much  worse  quality,  the  land  grows  a 
greater  quantity  of  grass,  but  that  grass  is  not  of  the  same  value  at 
the  grass  that  grew  there  before. 

302;.  What  is  your  opinion  of  the  large  quantities  of  sewage  that 
Mr.  Lawcs  hat  applied;  has  it  made  the  land  worse  ?— I  belie*  c  it  hai. 

3026.  Since  Mr.  Lawes  has  applied  sewage  the  land  is  not  nearly  so 
good  as  when  it  was  in  Mr.  Walker's  hands  F— Certainly. 

3027.  Do  you  mean  to  say,  also,  it  was  in  worse  condition  when 
Mr.  Walker  gave  it  up  to  Mr.  Lawcs  than  when  Mr.  Walker  received 
it? — No;  because  one  piece  had  not  been  sewaged  before  Mr.  Lawcs 
took  it  in  hand,  and  the  result  ought  not  to  go  forth  as  the  result  cf 
the  application  of  sewage;  that  land  was  thoroughly  drained  and 
manured  before  he  began,  and  it  would  have  produced  much  better 
crops  before  the  sewage  was  applied  to  it.  Therefore  Mr.  Lawcs  s  re- 
sults are  complicated  results,  and  the  results  of  good  management 
previously. 

5028.  (To  the  same  )  Was  not  the  Land  sewaged  before  Mr.  Lawea 
took  it  ?-Noi  that  one  piece. 

3030.    la  the  most  sewaged  piece  the  worst  of  the  three  ?  — I  should 
say  it  is.  decidedly. 
3045.   Are  you  of  opinion  that  the  application  of  sewage  would  be 
geological  periods  in  a  powdered  stale,  with  a  proportion  of  any  o!  the  1  actually  injurious  instead  of  being  beneficial  ti  the  land  '  —  Some  of 
neareat  well-known  simple  basalts  of  the  uataluc  formation 


periods,  both  in  their  natural  state,  the  proportion  of  the  two  to  be 
mixed  being  easily  found  by  trials  depending  mainly  on  the  nature  of 
the  basalt  used,  which  the  inventor  has  found  by  examination  contains 
the  necesiary  ingredients  for  making  such  a  water-cement,  without 
the  separation  of  substances  thereto  or  from,  as  is  necessary  in  the 
ordinary  processes  of  making  these  cements  Irnm  various  limestones, 
chalks,  and  clays.  The  inventor  has  thus  found  that  these  substances 
do  not  materially  vary  in  their  composition,  so  that  he  is  enabled  to 
make  a  portland  hydraulic  cement  by  their  mixture,  which  he  claims 
as  bis  invention,  substantially  as  deicribed. 

NOTeITaND  QUERIES. 

Determination  and  Estimation  of  Anthracen  —  Will  some 
reader  kindly  answer  the  following ;—  What  is  the  most  simple  and 
accurate  method  of  determining  and  estimating  the  quality  of  anthra- 
cen after  being  pressed,  washed,  and  re-pressed  ?  What  work  on 
chemistry  gives  most  information  relative  lo  coal-tar  products.— 
Student. 

Eitimation  of  Nitrogen.— (Reply  to  " Student.'*)— " T.,"  in 
addition  to  advising  the  use  of  the  troublesome  method  of  Dumas  for 
estimating  the  total  nitrogen,  overlooks  the  fact  that  Varrentrap  and 
Will's  method  yields  some  of  the  nitrogen  of  the  nitrate  as  ammonia, 
especially  if  some  kinds  of  organic  matter  be  present  (C/trm  5oc.  Journ., 
I2],  xi.,  tiGt).  In  fact,  Frcsenius,  who  is  referred  to  for  the  details, 
directs  that  the  total  nitrogen  in  manures,  containing  it  in  the  three 
forms,  should  be  estimated  by  Varrentrap  and  Will's  method.  Pi* 
senilis  then  advises  the  use  of  Schlosing's  methods  for  estimating  the 
ammonia  and  the  nitric  acid.  E.  Hunter  assumes  that  the  nitrogenous 
organic  matter  will  be  insoluble  in  water,  which  is,  by  implication, 
denied  by  i'reseniu*.  who,  in  recommending  Schlosing's  method  oi 
estimating  nitric  acid  in  manures,  says  that  it  is  particularly  applicable 
in  the  presence  of  organic  matter,  from  which  "  the  [  aqueous]  solution 
will  scarcely  ever  be  free."  If  "  Student  ■  simply  desires  to  know  the 
total  nitrogen  present  in  the  three  forms  I  should  recommend  the 
method  given  by  me  in  the  Chemical  News,  vol.  xxv.,  page  205.— 
B.  J.  Grosjkan. 

Notea  on  the  Utlliaation  of  Sewage.— (From  the 
the  Main  Drainage  Committee  for  1064,"  vol.  487). 

48S2.  (Professor  Way.)  Sewage  contains  so  large  a  quantity  of 
carbonic  acid  that  when  you  put  lime  in  it  carbonate  of  lime  is  formed. 
The  object  is  to  produce  a  precipitate,  which,  in  going  down,  shall 
take  those  flocculcnt  matters. 

4901.  Do  you  know  what  the  plan  which  ii  pursued  at  Leicester  is  ? 
—Yes ;  I  have  seen  it. 

4002.  Is  that  a  successful  experiment  ?  — It  ha»  been  a  tremendous 
failure  as  a  money  speculation. 

4903.  Is  that  undertaken  by  the  town?  — No;  it  was  undertaken  by 
a  company  at  a  cost,  I  think,  of  something  like  £00,000.  They  made 
large  quantities  of  solid  manure,  by  precipitation  by  lime,  and  they 
succeeded  in  Silling  some  of  it  at  first,  but,  generally  speaking,  they 
sold  it  to  fresh  customers  every  time  ;  that  is  to  say.  a  mm  used  11, 
and  then  would  not  buy  any  more;  and  now  they  can  only  sell  it  at 
2S.  per  ton. 

4914  (To  the  same.)  Yot  state  that  clay  is  the  best  deodoriser: 
have  you  ever  turned  your  attention,  or  do  you  know  much  of  Bagshot 
Heath,  and  Woking,  and  those  districts?-!  know  " 


the  land  at  Rugby  1 

ol  sewage,  and  the  sewage  being  applied  to  that  land  certainly  deprived 


good  feeding  land  previous  to  the  application 
ipplied  to  that  land  certainly  deprived 
feeding  land  is  at  present  the  most  valuable 

row  corn  well  ?- No: 


it  uf  its  feeding  powers 
land  that  we  have. 

3047.  If  applied  to  fallow  land  would  it  not  grow 
you  get  no  corn  from  it ;  you  get  a  large  quantity  of 
corn,  but  there  ts  scarcely  any  wheat  from  it. 

3033.  Do  you  consider  that  it  is  a  failure  ?— I  do  not  know  at  ail,  it 
is  such  a  varied  question.  Mr.  Lawes  shows  that  sewage  will  procure 
a  very  great  quantity  of  grass,  but  he  docs  not  say  anything  of  the 
quality  of  the  grass. 

5036.  (To  the  same.)  Does  it  destroy  the  finer  grasses ? -Yes ;  it 
destroys  the  finer  grasses  and  encourages  the  coarser  ones.  As  an  in- 
stance cf  that  I  may  say  that  the  hay  from  a  field  which,  before  the 
sewage  was  applied  was  one  of  the  best  fields  in  the  neighbourhood,  a 
Utile  while  ago  was  worthless. 

5068.    Do  you  consider  the  land  at  Rugby  to  be  over-tilled  by  the 
sewage?— The  finer  grasses  have  been  destroyed  and  the  coarser 
stimulated. 

5082.    How  often  was  it  applied  in  the  year  ?— Four  or  five  time 
50S3.    Did  it  destroy  the  fine  grasses?— Yes. decidedly. 
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(Continued  from  p.  ir>j.) 

II.  Tea  (continued). 

Since  the  first  part  of  this  article  was  printed,  I  have  rub- 
tnitted  the  same  set  of  samples  of  purposely  adulterated 
tea  (described  on  page  16S)  to  another  tea-taster  of  great 
experience,  who  formed  the  following  opinions  as  to  their 
purity  :  — 

So.  1.— Very  poor  ;  contained  many  exhausted  leaves. 

Hawked  5th. 
So.  2.— Passed  pure.    Ranked  1st. 
So.  3. — Would  have  been  the  best,  but  lacks  strength, 

and  is  therefore  suggestive  of  exhausted  leaves. 

Ranked  3rd. 

So.  4.— Not  pure,  but  very  slightly  adulterated  by 

exhausted  leaves.  Ranked  4th. 
So.  5.— Passed  pure,  and  ranked  2nd. 
Estimation  of  Tannin,  <~c,  by  Lead. — Five  grammes  of 
lead  acetate  are  dissolved  in  water  and  diluted  to  1  litre, 
and  the  solution  filtered  after  standing.  The  indicator 
is  made  by  dissolving  5  milligrammes  of  pure  potassium 
ferricyanide  in  5  c.c.  of  water,  and  adding  an  equal  bulk 
of  strong  ammonia  solution.  One  drop  of  this  test  will 
detect  0  001  milligrm.  of  tannin,  or  1  milligrm.  dissolved 
in  100  c.c.  of  water. 

The  precipitating  power  of  the  lead  solution  is  ascer- 
tained by  diluting  10  c.c.  of  it  to  about  100  c.c.  with 
boiling  water,  and  adding  to  it,  from  a  burette,  a  solution 
of  01  grm.  of  pure  tannin  in  100  c.c.  of  water.  After 
adding  :o  c.c.  of  the  latter  solution,  about  1  c.c.  of  the 
liquid  is  withdrawn  with  a  pipette  and  passed  through  a 
small  filter,  the  drops  being  allowed  to  fall  on  to  spots 
of  the  indicating  solution  previously  placed  on  a  porce-  I 
lain  slab.  If  no  pink  colouration  is  observed,  another 
small  addition  of  the  tannin  solution  is  made,  a  small 
portion  of  the  liquid  filtered,  and  added  to  the  indicator 
as  before,  the  process  being  repeated  until  a  pink  colour  | 
is  observed.  The  greatest  delicacy  is  obtained  when  the 
drops  of  liquid  from  the  funnei  are  allowed  to  fall  directly 
on  to  the  spots  of  indicator,  instead  of  observing  the 
point  of  junction  of  the  liquids. 

The  reaction  being  complete,  a  second  estimation  is 
made,  and  in  this  case  almost  the  full  volume  of  tannin 
solution  can  be  added  at  once. 

It  is  necessary  to  use  the  purest  tannin  for  the  purpose, 
as  a  serious  error  may  otherwise  occur,  some  samples  of 
commercial  tannin  having  little  more  than  half  the  pre- 
cipitating power  of  the  best. 

Exactly  the  same  process  is  employed  for  estimating 
the  tannin  in  tea,  the  decoction  being  substituted  for  the 
standard  tannin  solution  and  added  to  the  lead  solution 
as  before. 

The  solution  of  tea  is  prepared  by  boiling  2  grms.  of 
the  finely-powdered  sample  with  about  80  c.c.  of  water 
for  half  an  hour.  The  decoction  is  strained  through  fine 
muslin,  the  particles  of  leaf  returned  to  the  flask,  and  the 
boiling  resumed  for  an  hour  with  the  same  quantity  of 
water  as  before.  The  process  is  repeated  till  no  more 
colouring  matter  is  extracted.  The  whole  of  the  solution 
is  set  aside,  to  allow  any  particles  that  may  have  passed 


I  filter,  and  the  whole  decoction  made  up  to  250 
diluted  solution  is  ready  for  use  in  the  buret 


c.c.  This 

ready  for  use  in  the  burette,  the  re- 
mainder of  the  process  only  occupying  a  few  minutes. 

The  volume  of  tannin,  or  tea  solution,  it  is  necessary 
to  add  to  100  c.c.  of  pure  water,  in  order  that  a  drop  may 
give  the  pink  reaction  with  the  ferricyanide  is  subtracted 
from  the  total  amount  run  from  the  burette. 

If  the  solutions  arc  made  of  the  strength  here  described, 
10  c.c.  of  the  lead  solution  will  precipitate  about  10  milli- 
grms.  of  pure  gallotannic  acid,  and  therefore  the  volume 
of  tea  solution  added  contains  0  01  grm.  of  tannin. 

If  all  the  weights  and  volumes  above  mentioned  arc 
observed,  125,  divided  by  the  number  of  c.c.  of  tea  tolu- 
tion  used,  will  give  the  percentage  of  tannin,  &c,  in  the 
sample. 

We  have  ascertained  that  prolonged  boiling  does  not 
a  (Ted  the  precipitating  power  of  the  tea,  and  solutions 
of  the  same  sample  prepared  on  different  occasions  have 
given  absolutely  concordant  or  closely  agreeing  results. 
The  percentage  of  tannin  in  tea  can  be  ascertained  by  this 
process  to  within  0-2  per  cent. 

The  results  obtained  by  this  method  agree  fairly  with 
those  recently  obtained  by  Mr.  Bell  by  the  gelatin  process, 
as  will  be  seen  from  the  following  figures  :  — 

Tannin  in  Genuine  Black  Tea. 


By  Gelatin, 
liic.li 

Per  cent. 
I200 

•  9  5° 

•  I097 


By  Lead. 
(Allen.) 
Per  cent. 
1 1-6 

8-5 


IOO 


Highest  amount 
Lowest  amount 
Average  of  8  samples 
Average  of  28  samples 

Even  after  infusion  tea-leaves  still  retain  a  sensible 
quantity  of  tannin,  which  varies  from  1  to  4  per  c. ;  t, 
according  to  the  extent  of  the  previous  treatment.  Th>; 
usual  amount  is  about  3  per  cent.  Taking  the  tannin  in 
fresh  tea  at  :o  per  cent,  and  in  exhausted  leaves  at  2  per 
cent,  the  extent  to  which  a  sample  is  adulterated  would 
be  found  approximately  by  the  following  equation,  in 
which  E  is  the  percentage  of  exhausted  leaves,  and  T  the 
per«ntage  of  tannin  found  :  — 

(10-T)  100 


Wc  have  not  examined  many  green  teas  by  the  lead 
method.  The  tannin  found  in  genuine  specimens  varies 
considerably,  20  per  cent  being  about  the  usual  amount. 
The  estimation  is  of  less  importance  than  with  black  tea, 
as  green  tea  is  very  unlikely  to  be  adulterated  cither  with 
exhausted  leaves  or  foreign  tannin  matters. 

Insoluble  Matter. — When  tea  in  its  commercial  con- 
dition is  boiled  repeatedly  in  fresh  quantities  of  water  till 
the  liquid  no  longer  becomes  coloured,  the  residual  leaves, 
when  thoroughly  dried,  weigh  about  50  per  cent  of  the 
original  tea,  if  green,  and  about  60  per  cent  if  black.  A 
very  large  number  of  estimations  of  insoluble  matter  have 
been  recorded,  and  in  no  case  has  a  genuine  tea  yielded 
a  higher  percentage  than  6012.  which  was  obtained'by  Mr. 
J.  Bell  from  an  inferior  congou  tea.  In  the  accompanying 
tables  I  give  a  number  of  analyses  of  genuine  teas,  from 
which  it  is  evident  that  the  proportion  of  insoluble  matter 
is  very  constant,  even  in  teas  of  very  different  qualities. 

Having  noticed  that  in  broken  teas  the  insoluble  matter 
was  sensibly  less  than  in  unbroken,  we  tried  the  effect  of 
exhaustion  by  repeated  boiling  with  water  on  various 
genuine  teas  previously  reduced  to  powder.  By  this 
method  the  percentage  of  insoluble  residue  is  still  more- 
constant,  but  about  8  or  10  per  cent  lower  in  each  case 
than  is  obtained  by  treatment  of  the  whole  leaves.  Thus 
genuine  green  teas  gave  an  average  of  42^0  per  cent,  the 
highest  amount  being  45'o  per  cent,  and  the  lowest 
I  39-0  per  cent.  In  black  teas  the  lowest  gave  467  per  cent. 
I  and  the  highest  f,yG  per  cent,  th.:  average  of  lliim-m 
samples  being  49  0  per  cent. 


through  the  muslin  to  subsidr  when  the  liquid  is  decanted  |     It  is  impossible  to  insist  too  strong  <>::  t!.c  imp,  it.uue 
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on  1  he  whole  leaves,  for  not  only  is  the  soluble  portion 
more  readily  and  completely  extracted,  but  the  serious 
crtor  involved  in  the  examination  of  broken  teas  is  avoided, 
and  the  results  obtained  from  such  samples  can  be  fairly 
compared  with  the  rest. 

The  insoluble  matter  is  most  conveniently  estimated  by 
drying  the  residue  left  after  filtration  of  the  tannin  solu- 
tion at  about  i2o'  C.  till  the  weight  is  constant.  When 
the  process  is  repeated  on  the  same  tea,  the  results  agree 
extremely  closely  with  the  previous  estimation,  rarely 
showing  a  difference  of  0  5  per  cent. 

The  estimation  of  in-oluble  matter  is  of  great  impor- 
tance as  a  means  of  forming  an  opinion  as  to  the  presence 
or  absence  of  exhausted  leaves. 

The  percentage  of  insoluble  matter  contained  in  pre- 
viously infused  black  tea  leaves,  after  being  air  dried, 
varies  from  78  to  85  per  cent.  These  results  are  upon  the 
whole  leaves.  When  the  estimation  is  made  on  the  pre- 
viously pounded  tea  the  insoluble  matter  varies  between 
72  and  75  per  cent. 

(rum.— It  is  occasionally  desirable  to  estimate  the  per- 
centage of  gum  in  tea.  Infusion  in  water  of  course 
removes  most  of  the  gum.  Caper  teas  and  exhausted 
leaves  often  contain  excess,  owing  to  an  addition  of  gum 
during  their  preparation.  The  gum  is  determined  by 
evaporating  the  aqueous  decoction  of  the  tea  almost  to  an 
extract,  treating  the  residue  with  methylated  spirit,  and 
filtering  and  washing  with  spirit.  The  gum  is  rinsed  off 
the  filter  with  hot  water,  and  the  solution  evaporated  at  a 
steam-heat,  and  the  residue  weighed,  ignited,  and  weighed 
again.  The  loss  represents  the  gum.  If  the  ignition  is 
omitted  the  results  are  too  high,  owing  to  the  presence  of 
mineral  matter. 

Soluble  Ash. —The  percentage  of  ash  soluble  in  water 
is  also  a  valuable  independent  indication  of  the  presence 
of  exhauster1,  and  foreign  leaves.  In  the  following  table  I 
give  the  percentage  of  soluble  ash  contained  in  a  number 
of  samples  of  genuine  tea  in  exhausted  tea-leaves,  and  in 
the  dried  leaves  of  various  other  plants: — 

Tout  Soluble 
Ath. 
10-32 

452 
453 
784 
805 


mean  total  ash  of  the  teas  marked  with  an  asterisk  comes 
to  573  (the  same  as  Wanklyn's  mean),  and  the  soluble  ash 
to  3*34,  and  it  will  be  seen  that  the  latter  constituent  is 
scarcely  ever  below  3*00,  while  exhausted  tea-leaves  con- 
tain only  4-3  of  total  and  0  52  of  soluble  ash.  When  no 
foreign  leaves  arc  present  we  are  therefore  fully  justified 
in  calculating  the  probable  proportion  of  exhausted  leaves 
by  the  following  formula,  in  which  E  is  the  percentage  of 
exhausted  leaves,  and  S  the  percentage  of  soluble  ash 

E«(6-2S)20. 

Of  course  the  result  can  only  be  considered  as  an  approx- 
imation to  the  truth,  but  when  the  proportions  of  soluble 
ash,  tannin,  and  insoluble  matter  agree  in  proving  the 
presence  of  previously  exhausted  leaves,  a  very  fair  con- 
clusion can  be  arrived  at  as  to  the  extent  to  which  the 
adulteration  had  been  practised. 

(To  be  continued.) 


Coffee  1e?ves   . . 
Beech       . . 
Bramble 
Raspberry 
Hawthorn  . . 

Willow    9/34 

Plum   9*90 

Elder   10  67 


Gooseberry 
Common  tea   . . 
Paraguay  tea  . . 
Average  of  seven  teas 
Average  of  nine  teas) 
of  commerce..  ..) 

•  Horniman's  pure  black 

•"Ambrosial  ""  black  I 
tea  I 

*  Genuine  black  at  2s.6d. 


1350 
59: 
6-28 
575 

5 -  66 

5'30 
5  60 

5'6o 

560 
570 
6*02 

634 

6-  10 

575 
550 


5'4» 
1 1 '40 


Ash. 

377 
200 

i-84 
172 

378 
4't6 
5 -66 
3«9 
783 
355 
422 

3*oo 

350 
3  So 

3  HO 

3  09 
3-28 
326 

3'20 

396 

3  06 
355 
2-80 


Authority. 

A.  H.  Allen. 
J.  A.  Wanklyn. 


>> 
>> 


A.  S.  Wilson. 

A.  H.  Allen. 
>>  ti 


1  * 


'i 


1  50 


•»  »• 
al3«- 

Broken    leaf,  with 

stalks  

Caper  (containing  4  8 
siliceous  matter)  . . 
Mined  dry  exhausted 
leaves  from  various  f-    4-30  0*52 
tea*  .... 

The  soluble  ash  is  determined  by  evaporating  the 
aqueous  solution  of  the  ash,  and  gently  igniting  the 
residue,  which  must  be  cooled  under  a  desiccator.  The 


ON    COMMERCIAL  ANALYSES.* 
By  E.  C.  C.  STANFORD,  F.C.S. 

The  attainment  of  accuracy  in  the  methods  employed  in 
the  valuation  of  commercial  products  is  becoming  daily 
more  important.  It  is  not  my  intention  in  this  paper  to 
refer  to  adulterations  strictly  so-called,  but  merely  to  the 
valuation  of  the  large  class  of  chemical  products  sold  only 
by  analysis.  The  number  of  samples  passing  through 
the  hands  of  the  analytical  chemists  of  Glasgow  alone 
must  be  enormous;  and,  although  I  can  bear  strong  testi- 
mony to  the  remarkable  accuracy  with  which  these 
analyses  generally  are  performed,  there  are  often  disputes 
with  other  chemists  employing  different  methods,  and  then 
we  feel  the  want  of  certain  standard  processes  of  sufficient 
authority  to  appeal  to. 

Chemists  who  do  not  employ  exactly  the  same  methods 
almost  always  differ  in  reporting  the  strength  of  a  given 
sample,  especially  where  there  are  several  bases  and  acids 
present,  and  particularly  if  the  separation  of  these  is 
difficult.  But  even  those  who  may  happen  to  employ  the 
same  method  in  these  cases,  and  may  attain  the  same 
results,  often  differ  so  widely  in  the  statement  of  those 
results,  that  their  analytical  figures  look  like  those  of 
different  substances.  The  custom  with  some  analysts  of 
making  their  figures  up  to  100,  and  thus  giving  the 
analysis  the  appearance  of  being  complete,  and  perfectly 
accurate  is  highly  to  be  deprecated.  The  analysis  should 
be  always  given  as  the  figures  come  out,  and,  if  the 
analyst  is  in  any  doubt  as  to  the  way  in  which  the  acids 
and  bases  are  combined,  the  amounts  of  these  should  also 
be  stated  separately. 

Now  that  all  large  chemical  works  are  obliged,  for  their 
own  guidance  and  protection,  to  have  a  thorough  analysis  of 
all  they  consume  and  produce,  it  is  not  sufficient  to  know 
that  a  carbonate  of  potash  or  soda  contains  a  certain  per- 
centage of  alkali ;  we  must  know  also  which  alkali  it  is, 
and  what  acids  it  is  combined  with. 

Here,  again,  the  want  of  uniformity  produces  confusion. 
I  shall  only  select  a  few  simple  examples  of  differences  in 
processes,  and  then  consider  the  effect  of  different  state- 
ments of  results,  and  afterwards  suggest  what  appears  to 
me  to  be  the  only  remedy.  I  shall  allude  only  in  this 
paper  to  superphosphates  and  potash  and  soda  salts. 

Superphosphates. — There  are  few  products  more  in 
dispute  than  those  containing  phosphates  of  lime.  I  heard 
of  a  case  some  time  ago  in  which  samples  of  a  cargo  of 
coprolitcs,  guaranteed  62  to  63  per  cent,  were  drawn  and 
sent  to  four  chemists,  all  eminent.  One  made  the  strength 
56  per  cent,  another  57  per  cent,  another  58  per  cent,  and 
the  other  O2  per  cent — the  latter  being  right.  Putting  the 
value  at  £1  10s.  per  ton,  or,  say,  is.  ad.  per  unit,  there 
was  a  dificrencc  in  value  of  7s.  per  ton  between  the  highest 

*  A  P»P«r  read  before  the  Glasgow  Philosophical  Sociely,  Chemicsl 
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and  lowest,  and  any  broker  buying  by  the  latter  and  . 
selling  by  the  former  would  make  a  profit  of  £35  on  the 
100  ton  cargo.   This  would  be  about  10  per  cent,  a  pretty 
good  brokerage,  and  enough  to  induce  him  to  retain  a  1 
"  low  chemist "  permanently  on  the  establishment.    As  ' 
there  are  computed  to  be  about  200,000  tons  of  mineral 
phosphates  raised  in  Great  Britain  alone,  this  difference 
would  be  equal  to  about  ,£70,000  per  annum— an  ample 
margin  for  anyone  who  likes  to  trade  on  scientific  weak- 


Mr.  James  Napier  in  a  paper  read  before  this  Society 
in  1870,*  speaking  from  an  experienceof  over  two  hundred 
analyses  of  phosphate,  says  that  the  discrepancies  between 
different  chemists  was  generally  from  2  to  3  per  cent,  and 
sometimes  5  per  cent.  He  mentions  one  case  of  a  sample 
of  dissolved  bone-ash  sent  to  four  different  analysts,  whose 
results  varied  from  41  to  47  per  cent, — 44  per  cent  being 
correct.  He  also  mentions  one  analysis  of  bone-ash  in 
which  9*5  percent  of  phosphate  of  magnesia  was  reported 
as  an  ingredient.  Where  iron  and  alumina  are  present, 
the  differences  in  the  estimation  of  the  insoluble  phos- 
phates are  often  considerable.  One  well-known  chemist 
reported  a  sample  of  superphosphates  from  coprolites  after 
four  determinations,  of  which  all  gave  uniform  results  of 
soluble  phosphates,  but  all  gave  different  results  in  the 
insoluble ;  the  presence  of  alumina  was  the  cause  of  these 
discrepancies. 

There  are  so  many  processes  in  use  for  the  estimation 
of  phosphoric  acid  in  phosphatic  materials,  and  the 
discrepancies,  particularly  in  coprolites  and  mineral  phos- 
phates, and  in  the  manures  made  from  these,  are  very 
considerable. 

Some  chemists  still  cling  to  the  inaccurate  method  of 
simply  precipitating  the  tribasic  phosphate  of  lime  by 
ammonia,  and  the  precipitate  may  contain,  in  addition,  [ 
everything  precipitable  by  ammonia ;  it  is  generally, 
therefore,  too  high.  Others  adopt  Fresenius's  magnesia 
method,  where,  the  lime  being  precipitated  by  oxalate  of 
ammonia,  the  iron  and  alumina  are  held  in  solution  by 
citric  acid ;  the  phosphates  are  weighed  as  ammonio- 
phosphate  of  magnesia.  This  process  gives  results  a 
little  too  low.  At  a  convocation  of  chemists  at  Magde-  \ 
burg,  held  three  years  ago,  it  was  agreed  that,  when  this 
process  was  adopted,  it  could  be  made  sufficiently  accurate 
by  the  addition  of  ot  to  every  5  per  cent  of  tribasic  phos- 
phate of  lime  found.  The  convocation,  however,  agreed 
that  the  best,  although  the  most  tedious  method,  was  by 
precipitation  as  phosphn-molybdate  of  ammonia,  and  sub- 
sequent conversion  into  ammonio-magnesian  phosphate, 
and,  finally,  by  ignition  into  di-magnesian  phosphate.  I 
quite  agree  with  Warington  that  the  phosphate  should 
always  be  acted  on  by  cold  water  in  the  first  instance. 
The  presence  of  alumina  in  this  solution  will,  however, 
produce  a  precipitate  of  phosphate  of  alumina  on  boiling, 
and  in  this  case  a  cold  solution  will  show  more  soluble 
phosphates  than  a  boiling  solution.  In  some  instances 
where  alumina  is  not  present,  it  is  recommended  to  pre- 
cipitate the  phosphoric  acid  as  phosphate  of  uranium. 
Mr.  Ogilvie,  in  a  paper  read  before  this  Section  in  187a, 
gives  a  good  process  for  the  general  analysis  of  phosphates 
containing  iron  and  alumina. t 

Potassium  Salts. — There  is  often  considerable  dis- 
crepancy in  the  total  amount  of  potash  reported  by 
different  chemists.  It  is  chiefly  observed  in  the  compara- 
tive results'  of  German  and  English  chemists,  and  also 
between  the  latter  and  our  local  chemists.  It  probably 
arises  from  the  use  of  alcohol  in  addition  to  platinum 
chloride,  whereby  a  portion  of  the  soda  salt  is  not  un- 
frequently  thrown  down  and  weighed  with  the  potassium 
salt ;  others  digest  with  a  large  excess  of  strong  platinum 
chloiide  solution,  without  alcohol,  in  which  the  potassium 

•  Napier,  on  "  The  Farmer  and  ihe  Cheroiisi"—  /Voc.  Phtl.  Sec.  of 
GfdWPir,  vol.  vii.,  p.  387. 

♦  U^ilvic,"On  the  Separation  of  Phosphoric  Acid,  Ferric  Ovde, 
Alumina,  Lime,  and  Magneiia"~/'raf.  rhil.5vf.ff  It/itn'ow.  vol.vri., 
p.  1S9. 


salt  is  quite  insoluble,  while  the  spda  salt  is  freely  dis- 
solved. Alcohol  is  used  only  to  finally  wash  the  precipi- 
tate. In  a  perfectly  pure  potash  salt  free  from  soda,  the 
former  process  may  give  accurate  results,  but,  when  soda 
is  present,  the  differences  in  the  two  processes  may  range 
from  1  to  2  per  cent  of  potash,  and  have  been  known  to 
be  some-times  5  per  cent. 

It  is  to  be  noted  that  a  complete  analysis  of  the  mixed 
salts  affords  little  check  on  the  potash  result,  as,  if  the 
estimate  be  too  high— in  the  case  of  muriate,  for  instance 
—a  portion  of  the  chlorine  will  have  to  be  withdrawn  for 
it ;  this  would  otherwise  have  been  calculated  as  chloride 
of  sodium,  a  few  per  cent  of  which  will  thus  substitute 
chloride  of  potassium,  and  make  up  an  apparently  accurate 
analysis. 

Mr.  Tatlock  introduced  the  use  of  platinum  chloride  solu- 
tion instead  of  alcohol  in  an  excellent  paper  read  before  this 
Society  in  1868,  and  before  that  time  there  was  consider- 
able difference  in  the  potash  results  of  our  local  analysts, 
which  have  not  occurred  since  that  process  was  published. 
In  our  own  works,  where  a  large  number  of  potash  deter- 
minations arc  made  every  week,  we  invariably  employ 
this  process,  and  find  it  perfectly  accurate.  Indeed, 
whenever  we  examine  the  same  samples  as  Mr.  Tatlock, 
we  find  most  concordant  results,  and  I  know  of  a  case 
where  his  accuracy  was  tested,  in  a  dispute  with  a  German 
chemist,  in  a  way  which  he  now  hears  for  the  first  time. 
A  carefully-prepared  mixture  of  pure  salts  of  potash  and 
soda  was  sent  to  him,  and  reported  exactly  accurate.  In 
the  paper  referred  to,  Chalmers  and  Tatlock  show  the 
great  importance  of  using  perfectly-pure  platinum,  and 
the  difficulty  of  obtaining  it ;  and  that  ordinary  spongy 
platinum  will  give  a  result  2  per  cent  too  high  in  chloride 
of  potassium.  Some  other  details  of  manipulation  and 
calculation  are  given  in  the  paper,  which  is  the  best  which 
has  yet  appeared  on  the  subject,  and,  if  the  process  is 
followed  as  described,  I  repeat,  from  long  experience,  it  is 
rigidly  accurate.  I  speak  strongly  on  this  point,  because 
the  process  was  afterwards  criticised  in  the  Chemical 
News  by  Teschemacher  and  Smith,  in  which  they  kindly 
attributed  all  the  inaccuracies  to  the  chemists  of  Glasgow-, 
and  all  the  perfect  results  to  their  own  process,  which  in- 
volves the  use  of  alcohol  and  its  attendant  errors.  In  this 
paper  the  authors  convict  themselves,  as  in  one  of  their  own 
experiments,  undertaken  to  test  the  process,  they  actually 
show  an  error  of  14  per  cent  of  a  potash  salt.  Now,  that 
may  be  near  enough  for  London,  where  there  are  no 
potash  manufacturers,  but  it  would  not  do  for  us.  In  the 
salt  referred  to— nitrate  of  potash— it  would  make  a  dif- 
ference of  8s.  6d.  per  ton.  And  yet  in  a  recent  letter  in 
reference  to  this  process,  Mr.  Teschemacher  says—"  It 
fell  to  our  lot  to  examine  the  validity  of  the  alarming 
statements  these  gentlemen  had  published,  when  in  a 
memoir  on  the  same  subject,  to  be  found  also  in  the  same 
volume  of  the  Chemical  News,  we  had  the  satisfaction 
of  proving  that  the  alarm  they  had  raised  was  utterly 
groundless,  and  that  they,  in  fact,  had  found  a  mare's  nest. 
In  this  memoir  of  ours  we,  further,  were  able  to  render 
the  service  to  chemical  analysis  of  describing  in  detail  a 
more  perfect  and  easier  moic  of  determining  potash  bv 
platinum  than  had  hitherto  been  employed,  a  mode  which 
is  now  generally  adopted  by  analysts,  and  incorporated  in 
the  recent  text-books  of  chemical  analysis."  And,  further, 
he  does  not  think  that  I  will  deem  it  requisite  to  pursue 
my  researches  on  this  subject  further,  when  I  have  read 
what  he  calls  "  this  hitherto-unquestioned  memoir." 

Statement  of  Results.— If  authorities  differ  in  the  pro- 
cesses employed,  so  do  they  also  considerably  differ  in  the 
statement  of  results  and  reports  of  analytical  values.  I 
repeat  here,  in  the  first  place,  that  the  figures  ought  never 
to  be  made  up  to  100.  It  only  shows  an  apparent  accu- 
racy to  those  who  do  not  understand  analysis,  and  may 
cover  a  multitude  of  sins.  To  the  initiated,  it  shows  that 
the  analysis  in  many  cases  cannot  be  accurate.  I  shall 
refer  again  to  the  same  substances,  superphosphates  and 
potash  and  soda-salts. 
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Superphosphates. — The  valuation  of  these  important 
manures  is  full  of  confusion.  Mr.  T.  L.  Patterson,  in  a 
paper  read  before  this  Section  in  1872,*  treated  most  ex- 
haustively the  value  of  mineral  phosphates  from  what 
he  called  a  decomposition  point  of  view,"  and  illustrated 
very  clearly  the  important  bearing  on  the  value  from  the 
percentage  of  what  Morfit  calls  "  profligate  associates." 
The  valuation  should  bear  an  inverse  proportion  to  the 
amount  of  these.  Thus,  some  mineral  phosphates  which 
contain  less  phosphate  of  lime  may  be  really  more  valuable 
than  others  which  contain  more,  because  it  is  not  com- 
bined with  •' profligate  associates.'"  Again,  it  is  obvious 
that  in  a  very  weak  manure  the  chemical  value  may  be 
far  above  its  actual  value  in  the  market,  from  the  large 
amount  of  valueless  material  with  which  it  may  be 
associated.  On  the  other  hand,  the  directors  of  the  various 
sewage  companies  assure  113  that  their  manures  cannot  be 
valued  by  analysis  at  ail,  having  some  hidden  manurial 
value  which  only  farmers  can  detect. 

1  shall  not  in  this  paper  discuss  such  a  daring  assertion; 
but,  taking  the  ordinary  valuations  of  chemists,  it  must 
be  admitted  that  they  are  apt  to  adopt  certain  standards 
of  value  without  any  reference  to  the  actual  market  value 
at  the  time  of  the  various  ingredients  composing  the 
manure.  Hence  it  often  happens  that  ammonia  is  valued 
in  a  manure  at  the  same  rate,  though  the  price  of  sul- 
phate  in  the  market  may  vary  from  £10  to  £10  per  ton. 
Then,  again,  as  pointed  out  by  Mr.  Napier  in  the  paper 
before  referred  10.  nitrogen  or  ammonia,  being  valued  in  a 
manure,  no  notice  is  taken  of  the  fact  that  the  nitrogen 
may  exist  as  shoddy,  leather,  ice,  or  as  an  ammonia  salt, 
the  former  being  actually  worth  much  less  than  the  latter, 
although  the  chemical  value  is  put  down  as  the  same. 
Now  there  should  be  different  values  assigned  to  soluble 
and  insoluble  nitrogen,  as  to  soluble  and  insoluble  phos- 
phates. The  same  remarks  apply  to  phosphates  ;  how- 
ever these  rise  or  fall  in  the  market,  the  same  arbitrary 
value  is  affixed. 

Again,  except  the  distinction  of  soluble  and  insoluble, 
no  notice  is  taken  of  the  form  in  which  the  phosphate 
exist'.  Yet  this  is  a  most  important  point.  Most 
chemists  admit  that  the  soluble  phosphate  of  lime  is  equally 
valuable,  whether  it  is  obtained  from  animal  or  mineral 
phosphate,  and  most  chemists  arc  also  agreed  that  the 
insoluble  phosphate  of  bones  is  valuable,  while  that  of 
mineral  phosphate  is  valueless.  Dr.  Voekker,  an  eminent 
authority,  admits  the  truth  of  this,  and  yet  in  reporting  on 
the  precipitate  obtained  by  the  Phosphate  Sewage  Com- 
pany (Limited),  using  Forbes's  process,  he  reports  an 
insoluble  phosphate  as  containing  2^-52  per  cent  of  phos- 
phoric acid ;  now  this  phosphoric  acid,  according  to 
lii s  own  showing,  must  consist  principally  of  phosphate 
of  iron  and  alumina,  highly  insoluble  phosphates,  and  yet 
he  reports  the  manure  as  "equivalent  to  62  per  cent  of 
tribasic  phosphate  of  lime,"  and  that  "it  should  command 
a  ready  sale  at  £j  7s.  per  lon."t  Forbes,  in  reporting  this 
result,  is  evidently  a  little  ashamed  of  the  exaggeration, 
for  he  puts  the  value  of  the  manure  at  £3  to  ,£5  per  ton. 
It  would  be  interesting  to  know  how  much  the  Phosphate 
Sewage  Company  have  sold,  and  at  what  price.  The 
Company  has  been  in  existence  a  number  of  years,  and 
from  such  statements  as  these  the  public  have  been  in- 
duced to  run  up  its  shares  to  more  than  five  times  the 
amount  paid  on  them.  A  writer  in  the  Chemical  News 
has  three  times  tried  to  elicit  Dr.  Voelcker's  explanation 
of  his  report,  but  unsuccessfully ;  this  is  much  to  be  re- 
gretted, because  either  the  valuation  is  right  or  it  is  wrong, 
and  either  Dr.  Voekker  has  made  a  mistake  and  will  not 
admit  it,  or  phosphate  of  alumina  has  a  manurial  value 
which  has  not  hitherto  been  assigned  to  it ;  and  if  this  be 
the  case,  why  is  it  a  drug  in  the  market  ? 


I  With  regard  to  phosphate  of  lime,  we  know  that  much 
loss  is  often  occasioned  to  the  manufacturer  who  works 
mineral  phosphates  by  what  is  called  "  going  back,"  or 
reverting  from  soluble  to  comparatively  insoluble  phos- 
phate of  lime ;  this  is  now  known  as  "  reduced  phosphate." 
There  can  be  little  doubt,  seeing  that  all  soluble  phos- 
phate becomes  reduced  phosphate  when  applied  to  ordinary 
soils,  that  this  form  is  quite  as  valuable  to  the  farmer  as 
the  soluble  variety.  I  believe  this  to  be  the  future  form 
of  phosphate,  which  the  farmers  will  insist  on  haviu,;.  It 
can  be  made  cheaper  in  proportion,  it  can  be  made  quite 
free  from  "  profligate  associates"  and  almost  pure,  and  it 
is  a  much  more  convenient  form. 

Yet  this  form  of  phosphate  is  not  usually  valued,  and 
the  manufacturers  thus  lose,  while  the  farmers  gain,  by 
chemical  analysis.  In  fact,  we  have  no  reliable  process 
by  which  we  can  estimate  this  any  more  than  we  can 
estimate  the  chemical  difference  between  insoluble  animal 
or  mineral  phosphate. 

This  state  of  things  is  a  discredit  to  our  science.  No 
farmer  ought  to  be  able  to  discover  a  manurial  value 
which  defies  the  skill  of  the  chemist.  I  have  said  enough 
to  show  that  the  analyst  should  confine  his  attention  to 
stating  the  ingredients,  and  should  never  be  led  into  their 
valuation  ;  that  is  business,  riot  science. 

Potassium  and  Sodium  Salts. — Any  one  who  sees  a 
large  number  of  analyses  of  potash  salts  containing  roda 
must  be  struck  with  the  remarkable  difference  in  the  state- 
ment of  results,  especially  as  to  the  arrangement  of  the 
acids  and  bases.  To  a  certain  extent  this  is  arbitrary, 
but  there  is  no  reason  wl.y  all  should  not  be  guided  by 
rules  authoritatively  fixed.  In  cases  of  carbonate  of 
potash  the  sulphuric  acid  is  often  stated  as  sulphate  of 
soda,  and  the  chlorine  as  chloride  of  sodium.  I  append 
some  instances,  taken  from  the  reports  of  well-known 
chemists. 


Carbonate  of  Potash. 

Carbonate  of  potash  . . 
Sulphate  of  potash 
Sulphate  of  soda 
Chloride  of  sodium 

Water   

Insoluble  matter 


3=  - 


S055 


374 
«57I 


C. 

7999 

071 
172 

004  silica. 
178  carb.  *odi. 


'  All  made  up  to  100 ;  although,  if  my  views  are  right,  all 
must  be  wrong,  for  I  hold  that  the  strongest  base  should 

I  go  to  the  strongest  acid,  and  that  the  sulphuric  acid  and 
chlorine  should  be  combined  with  potassium.  For,  if  we 
mix  solutions  of  carbonate  of  potash  and  chloride  u< 
potassium,  by  boiling  down  we  get  chloride  of  potassium 
and  carbonate  of  soda. 

The  following  bona  fide  copies  of  analyses  of  carbonate 
arc  still  more  extraordinary  :  — 


•  Patterson,  "On  the  Part  whii.h  Ferric  and  Aluminic  OniJes  Play 
<if  the  Manufacture  of  Superphosphate,  And  on  the  Comparative  Value 
11  Mitier.il  Phrt»phate».'"— I'rot ,  f'hil.  Soc.  0}  Glafffw,  vtl.viii.,  p.  ig|. 
T  kite  twr.MitAt.  News,  v.  I.  nviii.,  p.  M. 


JX 

Carbonate  of  potash    ..  -5  65 

Carbonate  of  soda. .    ..  13-41 

Sulphate  <T[  0'a*h     ..  b  14 

Chloride  of  sodium     ..  2-47 

  123 

  060 


E. 


Water 


F. 

Potaih  5*'6' 

Potassium  chloride  »•'<» 
Potassium  sulphate    3  7" 
j-8o      Sodium  chloride  ..  J"** 
1*40      Insoluble      ..  .. 
_        Carbonic  acid  and  I  3..,, 
..  ..) 


10053  ioo-jo 


100  >■<• 


In  addition  to  the  other  errors,  E  is  wrong  in  the  acJfV'bi 
and  F,  although  made  up  to  100,  is  an  impossibles  and 
for  the  potash  requires  27-37  per  cent  of  crestrength 
alone.  <r  cent,  and 

Physical  conditions  will  enormously  gffr. '  Putting  the 
certain,  however,  that  we  have  no  auk),  per  unit,  there 
ments  given  above.  But  there  is  stilactwecn  the  highest 
chemist  puts  it  in  this  way,  and  anott  . 
much  better  to  buy  carbonate  of  poUsical  Society,  chemical 
and  sell  it  by  the  analyses  of  Messrs.} 
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CHu£?,iT'\  Analysis  of  Nickel 

Again,  the  soda  is  sometimes  reported  as  hydrate  in 
carbonate  of  potash,  as  in  the  following  example:— 

A. 

Carbonate  of  potash  91* jo 

Sulphate        ,,    110 

Muriate         ,,    175 

Hydrate  of  soda   2  55 

Silica    ego 

Water    ..    ..   no 

Insoluble    ojo 

10000 

I  am  far  from  averring  that  hydrate  of  soda  may  nut 
exist  in  occasional  instance*,  though  we  have  never  found 
it ;  and  its  presence  is  unlikely.  The  statement  makes 
the  carbonate  appear  to  contain  the  smallest  possible 
amount  of  soda  salts,  and  hence  increases  its  value. 

I  append  also  some  published  analyses  of  mixed  nitrates 
of  potash  and  soda  :— 

A.'  B.  C.  IX 

Nitrate  of  potash..    sS-yj  jii'ou  io'j  7.3 

Nitr.iK  of  8k«ta   ..    Mi 70  Oi'tii  B4  5  bi'J 

Morutc  pt  tuva  ..     j  00  4  30  10  11 

Sulphate  of  U.c.     oSO  oio  o-4  Sulph...  J  Q, 

Imolublo      ..    ..     o'io      010  oi  06 

Mouturc     ..    ..     1.0      1  so  oj  41 

100  uO    IOO'lO  1UU  U  liXJ  o 

Now,  in  these  cases  again,  all  made  up  to  100,  the 
muriatic  acid  and  (where  there  is  no  lime)  the  sulphuric 
acid  should  be  combined  with  the  potash,  and  not  with 
the  soda.  This  has  been  shown  by  Henderson,  who  has 
proved  that  nitrate  of  soda  decomposes  sulphatcof  potash.' 

In  reporting  the  strength  of  caustic  soda,  some  analysts 
still  give  the  "  available  soda,"  including  carbonate  with 
hydrate.  This  cannot  be  right ;  at  least,  it  is  very  unfair 
to  manufacturers  who  show  only  the  hydrate,  and  have  to 
compete  with  others  who  include  all  the  soda;  and  yet  I 
have  heard  recently  of  a  buyer  even,  who  will  still  have  his 
samples  reported  to  include  the  whole  "  available  soda  " 

Remedy. — Is  there  no  remedy  for  these  grievances,  and 
cannot  the  taunt  of  "high  and  low  chemists "  be  done 
away  with,  or  properly  met  ?  Mr.  Tatlock,  in  a  letter  to 
me,  puts  the  reason  of  these  discrepancies  so  well  that  I 
quote  his  words  : — "  They  arise  from  the  adoption  of  so 
in  my  different  processes,  and  from  want  of  attention  to 
t!ie  reliable  work  that  has  been  done  in  investigating  the 
me  thods;  the  general  tendency  among  chemists  bein£  to 
read  papers  written  by  investigators,  pass  a  verdict  upon 
them,  and  proceed  in  their  usual  way,  taking  no  pains  to 
test  the  improved  methods  for  themselves,  much  less  to 
adopt  them."  In  fart,  it  is  nobody's  business,  but  yet  it 
ia  a  crying  evil  and  a  disgrace.  I  do  not  expert  to  put  a 
stop  to  occasional  variations,  but  I  want  the  processes 
an  J  statements  standardised  by  competent  authority.  On 
the  Continent,  one  of  the  scientific  societies  would 
appoint  a  committee  to  inquire  into  these  processes,  and 
decide  and  report  on  the  best.  Our  Chemical  Society 
would  probably  not  htar  of  this,  but  I  sec  no  reason  why 
the  Chemical  Section  of  the  British  Association  should 
not  take  it  up.  They  have  already  appointed  a  Committee 
to  inquire  into  the  discrepancies  amongst  gold  assaycrs, 
differences  which  are  infinitesimal  compared  to  those  we 
complain  of;  and  that  committee  has  already  done  very 
good  work  and  added  much  to  our  knowledge.  I  could 
adduce  a  numberof  other  commercial  analyses  the  methods 
of  which  require  looking  into,  but  I  propose,  in  the  first 
instance,  to  ask  them  to  appoint  a  committee  provided 
with  a  suitable  grant  of  money  to  undertake  the  investiga- 
tion of  the  processes  employed  in  the  commercial  analysis 
of  superphosphates  and  salts  cf  potash,  and  the  statement 
of  results. 


and  Cobalt  Ores,  &c. 
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•  Henderson,  "  On  the  Decomposition  of  SulphMc  i.f  Potash  by 
Nitrate  of  Soda."— Prof.  PrStl.  Sac.  oj  O.at^ow,  vol.  viii.,  p.  4J7. 


ON  THE 

ANALYSIS   OF    NICKEL    AND   COBALT  ORES 
AND  FURNACE-PRODUCTS, 

AND  ON  A 

CONVENIENT  AND  ACCURATE  METHOD  OF 
S  E  FA  R  A  TING  ZINC  F  ROM  NICKEL  AND  COBALT.' 

1!>    K.   lKIibL.Nl  US. 

The  ore  or  furnace-product  in  fine  powder  is  treated  with 
hydrochloric  acid,  with  the  addition  of  nitric  acid,  until 
everything  soluble  has  been  dissolved.  It  is  then  re- 
peatedly evaporated  with  hydrochloric  acid  almost  to  dry- 
ness, in  order  to  expel  the  rest  of  the  nitric  acid.  The 
residue  is  taken  up  with  hydrochloric  acid  and  water,  and 
filtered.  If  a  residue  is  left  not  perfectly  white,  it  is  fused 
with  bisulphate  of  potash,  the  melted  mass  treated  with 
hydrochloric  acid  and  water,  and  the  solution  filtered,  and 
added  to  the  former.  A  current  of  sulphuretted  hydrogen 
is  passed  through  the  liquid,  which  contains  a  sufficiency 
of  hydrochloric  acid,  so  as  to  throw  down  all  precipitable 
metals,  the  gas  being  passed  in  first  at  the  temperature  of 
70  C,  and  aftei  wards  in  the  cold.  The  filtrate  is  heated 
lust  alone,  and  then  with  the  gradual  addition  of  nitric 
acid,  to  convert  the  protoxide  of  iron  completely  into  per- 
oxide. Ammonia  is  now  added  in  excess ;  the  impure 
hydratcd  oxide  of  iron  filtered  off,  washed  a  little,  dissolved 
in  hydrochloric  acid  ;  the  solution  considerably  diluted, 
mixed  with  sal-ammoniac,  and  then,  in  the  cold,  with  a 
dilute  solution  of  carbonate  of  ammonia  until  the  liquid 
takes  a  somewhat  turbid  appearance,  without,  however, 
the  formation  of  a  p.'ccipitatc.  On  standing,  it  should  not 
become  bright,  but,  of  the  two,  rather  more  turbid.  The 
reaction  of  the  liquid  is  still  decidedly  acid.  It  is  heated 
now  to  a  boil,  the  precipitate  of  basic  per-salt  of  iron  is 
washed  with  boiling  water,  first  by  decantation,  and  then 
upon  the  filter,  and  a  portion  of  the  basic  salt  is  then 
tested  by  dissolving  in  hydrochloric  acid,  repeating  the 
basic  precipitation,  and  testing  the  filtrate  with  sulphide 
of  ammonium  for  traces  of  nickel.  If,  in  this  operation, 
nickel  is  found,  the  entire  precipitate  is  dissolved  in  hydro- 
chloric acid,  and  the  oxide  of  iron  once  more  separated 
out  as  a  basic  salt  in  the  same  manner.  The  two  or  three 
filtrates,  as  the  case  may  be,  containing  the  nickel  and 
cobalt  are  now  mixed  together,  acidulated  with  acetic  acid, 
and  concentrated  by  evaporation.  If  a  slight  precipitate 
is  separated  (oxide  of  iron  or  alumina),  it  is  filtered  off, 
re-disi-olved  in  hydrochloric  acid,  the  solution  precipitated 
with  ammonia  iu  excess,  and  the  operation  again  repeated. 
The  filtered  and  suiiiueiitly-eoncentrated  solution,  con- 
taining all  the  nickel  and  cobalt,  is  now  mixed  with  car- 
bonate of  soda  till  the  reaction  becomes  distinctly  alkaline ; 
acetic  acid  is  added  till  it  predominates.  To  the  clear 
liquid,  30  to  50  c.c.  of  a  solution  of  acetate  of  soda,  con- 
taining one-tenth  its  weight  of  the  dry  salt,  and  sulphu- 
retted hydrogen,  is  conducted  into  the  liquid  at  a  tem- 
perature of  70  C.  When  the  precipitation  is  complete, 
the  sediment  of  the  sulphides  of  nickel  and  cobalt  ia 
filtered  off,  washed,  and  dried.  The  filtrate  is  concen- 
trated, sulphide  of  ammonium,  containing  an  excess  of 
sulphuretted  hydrogen,  is  added,  and  afterwards  acetic 
acid,  and  thus  a  second  precipitation  of  sulphides  of  nickel 
and  cobalt  is  ofu  n  obtained.  For  safety's  sake,  the  filtrate 
is  tested  once  more,  to  be  quite  ceitain  that  all  nickel  and 
cobalt  has  been  precipitated  in  the  state  of  sulphide.  The 
dried  sulphides  of  nickel  and  cobalt,  together  with  the  ash 
of  the  filter,  is  now  treated  with  hydrochloric  acid,  with 
the  addition  of  nitric  acid,  until  completely  decomposed 
and  dissolved.  The  solution  is  evaporated  with  hydro- 
chloric acid,  in  order  to  expel  the  nitric  acid,  diluted  with 
water,  filtered,  and  the  solution  precipitated  with  pure 
potassa-lye,  preferably  in  a  large  platinum  capsule.  The 
precipitate  obtained  is  thoroughly  washed  with  boiling 
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water,  first  by  decantation,  and  then  on  the  filter.  It  is 
then  heated  in  the  air  till  the  filter  is  completely  incinerated, 
and  ignited  in  a  Rose's  crucible  in  a  stream  of  pure 
hydrogen  till  the  weight  is  constant.  The  metallic  cobalt 
and  nickel  are  treated  in  the  crucible  with  boiling  water. 
If  the  liquid  shows  an  alkaline  re  ad  ion,  or  the  presence 
of  chlorine  or  sulphuric  acid,  or  leaves  a  residue  when 
evaporated  on  platinum-foil,  the  metals  are  exhausted 
with  boiling  water,  again  ignited  in  a  stream  of  hydrogen, 
and  weighed  again.  The  metals  arc  now  dissolved  in  nitric  I 
acid,  whereby  generally  a  small  quantity  of  silicic  acid  ' 
remains  undissolved,  It  is  collected  upon  a  small  filter,  1 
and  its  weight  determined.  The  nitric  acid  solution  is  | 
almost  neutralised  with  ammonia,  carbonate  of  ammonia 
is  then  added  in  excess,  and  the  whole  gently  heated  for 
some  time.  The  slight  precipitate  of  hyd  rated  oxide  of 
iron  and  alumina  which  is  usually  formed  is  filtered  off, 
dissolved  in  hydrochloric  acid,  and  re-precipitated  with 
carbonate  of  ammonia.  The  small  precipitate  is  ignited, 
first  in  the  air,  and  then  in  a  stream  of  hydrogen,  and  its 
weight,  together  with  that  of  the  silicic  acid,  is  deduded 
from  the  gross  weight  of  the  metals. 

If  the  ores  or  furnace-products  contain  zinc,  the  mixture 
of  nickel  and  cobalt  obtained  as  above  contains  line.  In 
this  case,  the  hydrochloric  solution,  obtained  by  dissolving 
the  sulphides  of  nickel  and  cobalt,  after  it  has  been 
reduced  to  a  small  volume,  is  mixed  with  pure  chloride  of 
ammonium  in  small  crystals,  to  such  an  extent  that  5  parts 
of  chloride  of  ammonium  are  allotted  to  o*a  of  oxide  of 
zinc.  The  moist  saline  mass  is  evaporated  to  dryness  on 
the  water-bath,  and  carefully  heated  till  all  the  sal- 
ammoniac,  and  with  it  all  the  zinc,  has  been  volatilised. 
The  residue  of  metallic  nickel  and  cobalt  is  dissolved  in 
hydrochloric  acid,  with  the  addition  of  nitric  acid ;  the 
greater  part  of  the  free  excessive  acid  is  driven  off,  the 
residue  precipitated  with  potassa,  and  treated  further  as 
above. 


PROCEEDINGS  OF  SOCIETIES. 


PHYSICAL  SOCIETY. 

A  meeting  was  held  in  the  Physical  Laboratory,  South 
Kensington  Museum,  on  Saturday,  April  18,  Dr.  Gladstone, 
F.R.S.,  the  President,  in  the  Chair. 

Dr.  W.  H.  Stone  read  a  paper  "  On  Wind-Pressures  in 
the  Human  Chest  during  Performance  on  Wind-instru- 
ments." 

Mr.  A.  Tribe  showed  experiments  illustrating  the  action 
of  hydrogen  upon  finely-divided  metals,  such  as  are  pro- 
duced by  precipitation. 

At  the  next  meeting,  to  be  held  at  3  p.m.  on  Saturday, 
May  9,  the  following  papers  will  be  read :— Dr.  Rae,  "  On 
certain  Physical  Properties  of  Ice."  Dr.  Guthrie,  "  On 
an  Absolute  Galvanometer."  Dr.  Stone,  "  On  the  Fall 
in  Pitch  Occurring  in  Strained  Wires  through  which  a 
Galvanic  Current  is  Passing." 


NOTICES  OF  BOOKS. 


The  Birth  of  Chemistry.  (Nature  Series.)  By  G.  F. 
Rod  well,  F.R.A.S.,  F.C.S.,  Science  Master  in  Marl- 
borough College,  London.  Macmillan  and  Co. 
The  history  of  chemistry,  or,  indeed,  of  any  branch  of 
science,  is  not  a  favourite  Bubject  in  England  even  with 
the  initiated,  not  to  speak  of  the  half-educated  "intelligent 
and  respectable."  With  the  exception  of  Dr.  Thompson's 
work,  now  somewhat  out  of  date,  and  of  the  very  meagre 
account  of  the  rise  and  progress  of  chemistry  in  WhewelPa 
"  History  of  the  Inductive  Sciences,"  our  literature  in  this 


department  is  almost  a  blank.  Mr.  Rodwell  has,  there- 
fore, selected  no  hackneyed  subjea.  His  object,  as  stated 
in  the  preface,  is  "  mainly  that  we  may  mark  the  altitude 
of  thought  which  actuated  the  scientific  mind  in  bygone 
times,  and  may  thus  be  led  to  compare  the  ancient  with 
the  modern  method  of  evolving  ideas,  and  building  them 
up  into  a  connected  whole." 

The  author  successively  passes  in  review  the  primitive 
theories  affecting  the  history  of  matter,  the  metallurgy  of 
the  ancients,  alchemy,  early  ideas  respecting  the  nature  of 
combustion  and  the  rise  of  pneumatic  chemistry.  As 
regards  the  antiquity  of  the  science,  he  takes  a  medium 
view,  neither  seeking  its  origin  as  far  back  as  the  days  of 
Moses,  nor,  with  certain  French  authorities,  pronouncing 
it  to  have  arisen  suddenly  in  France  in  the  eighteenth 
century.  The  work  bears  the  impress  of  careful  and 
critical  study,  and  of  decided  originality  of  view. 

A  variety  of  illustrations,  representing  ancient  and 
mediaeval  apparatus,  symbols— complex  enough  to  find 
favour  in  the  present  day— and  allegorical  representations 
of  reactions  and  processes,  with  facsimiles  of  portions  of 
alchemical  manuscripts,  enhance  the  interest  of  these 
pages.  We  can  cordially  recommend  Mr.  Rodwell's  little 
work  to  all  students  of  chemistry,  and  we  hope  that  he 
may  on  some  future  occasion  return  to  the  subject  and 
continue  his  history  down  to  the  present  day. 


Ret 


fort  on  Public  Health.  By  C.  A.  Cameron,  Ph.D., 
M.D.,  &c.  London  :  Falconer. 
A  series  of  essays  having  no  other  connection  than  their 
common  bearing  upon  public  health.  The  author  treats 
first  on  "  Nitrogen  Compounds  in  relation  to  Water  Con- 
tamination." He  thinks  it  necessary  to  determine,  in 
addition  to  the  ammoniacal  salts  and  albumenoid 
ammonia  in  waters,  the  gypsum  and  the  chlorine.  He 
considers  that  in  "  limestone  districts  water  which  had 
never  been  contaminated  with  sewage  often  contains  very 
large  amounts  of  nitric  acid."  This  circumstance,  to 
which  Dr.  Cameron  calls  the  especial  attention  of  sanitary 
chemists,  makes  strange  havoc  of  the  doctrine  of  "  previous 
sewage  contamination." 

Next  follows  a  paper  on  the  "  Mortality  of  Flax-Mill 
and  Factory  Workers,"  with  reference  to  the  effects  of 
I  dust  on  the  respiratory  organs.  In  the  next  essay  Dr. 
Cameron  takes  up  the  vexed  question  of  "  Typhoid  Spread 
of  Milk."  We  have  already  expressed  the  opinion  that 
zymotic  disease  may  be  thus  propagated ;  at  the  same 
time,  we  cannot  help  pointing  out  that  the  number  of 
cases  of  enteric  fever  in  the  western  districts  of  London 
has  been  this  year  below  the  average.  The  paper  on  the 
"  Management  of  Children  "  has  no  direct  chemical  in- 
terest. More  important  are  the  remarks  on  the  "  Hygeine 
of  Dwellings,"  couched  in  the  form  of  a  critique  on  Petten- 
kofer's  work  on  "  The  Relations  of  the  Air  to  the  House 
We  Live  In  and  the  Clothes  We  Wear."  The  significant 
fact  is  pointed  out  that  in  loose  soils  especially  there  is  a 
large  amount  of  air  richer  in  impurities  than  in  the  air 
above  ground.  This  underground  air  may  be  drawn  into 
the  interior  of  houses,  owing  to  the  temperature  within 
being  higher  than  that  without,  and  producing  an  ascend- 
ing current  like  that  in  a  chimney.  Our  houses  ventilate 
themselves,  not  only  through  the  walls,  but  a'<so  through 
the  ground  on  which  they  stand.  Says  Pettenkofer :  "  Wc 
took  rather  a  short-sighted  view  all  the  while  when  wc 
believed  that  the  nuisances  of  our  neighbours  could  only 
poison  the  water  in  our  pumps  :  they  can  also  poison  the 
ground — air  for  us — and  I  see  more  danger  in  this,  as  air 
is  more  universally  present  and  more  mobile  than  water." 

We  must  here  call  attention  to  a  novel  danger.  If  the 
surface  of  the  ground  in  .the  streets  i slendered  practically 
air-tight  by  a  layer  of  asphalte.all  subterranean  gases  and 
vapours  will  find  vent  in  our  houses,  where  no  such  re- 
sistance is  encountered,  and  which  must  serve  as  up-cast 
shafts  for  the  whole  district.  It  would,  therefore,  be  a 
wise  precaution  to  underlay  every  >iouse  with  a  layer  of 
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asphalte  thicker  than  that  in  the  streets,  so  that  the 
resistance  indoors  may  be  greater  than  that  without.  We 
are  glad  that  Dr.  Cameron  has  officially  called  public 
attention  to  the  contamination  of  the  air  from  below. 


Spectrum  Analysis  as  Applied  to  Microscopic  Observation. 

By  W.  T.  Suffolk,  F.R.M.S.  London  :  J.  Drowning. 
The  use  of  the  spectroscope  as  an  auxiliary  in  microscopic 
research  is,  as  yet,  in  its  infancy.  The  published  matter 
relating  to  the  micro-spectroscope  is,  as  the  author  states 
in  his  preface,  scattered  through  the  pages  of  various 
scientific  periodicals.  A  book  like  the  present  is  there- 
fore needed  for  the  guidance  of  beginners.  The  main 
portion  of  the  work  is  the  substance  of  a  lecture  delivered 
before  the  South  London  Microscopical  Club.  To  this 
has  been  added  an  appendix  on  the  structure  and  use  of 
the  micro  speclroscope,  a  list  of  papers  in  various  scienti6c 
journals  on  absorption-spectra  and  the  micro-spectroscope, 
and  a  number  of  plates  with  explanations. 

We  hope  that  this  little  work  may  prove  the  means  of 
inducing  an  increased  number  of  observers  to  turn  their 
attention  to  a  subject  as  yet  all  but  unexplored. 


Second  Annual  Report  of  the  Imperial  Mint,  Osaka,  Japan. 
For  the  year  ending  July  3i6t,  1873.  Printed  by  order 
of  the  Council  of  State.  Hiogo :  '•  Hiogo  News  "  Office. 
1873. 

This  pamphlet  gives  an  interesting  proof  of  the  progress 
of  physical  science  in  Japan.  That  there  is  in  that  far 
distant  realm  a  Mint,  fitted  up  with  all  the  chemical  and 
mechanical  appliances  known  in  Exrope,  will  possibly  be 
news  to  some  of  our  readers.  We  find  that  sulphuric  and 
nitric  acids  of  good  quality  are  now  manufactured  in 
Japan,  and  that  the  refinery  is  "  capable  of  undertaking 
for  the  public  the  parting  of  gold  and  silver,  and  also  the 
purification  of  these  metals,  at  very  moderate  charges." 
Mr.  Miller's  apparatus  for  treating  "  brittle  "  gold  with 
chlorine  has  been  erected,  but  the  quality  of  the  bullion 
sent  in  has  been  such  as  not  to  require  its  use. 

A  memorandum  of  Mr.  Gowland,  chemist  and  metal- 
lurgist to  the  Mint,  contains  some  interesting  particulars 
on  refractory  clays,  and  on  Japanese  coal  and  copper. 
Some  of  the  kaolins  compare  favourably  with  the  best 
Stourbridge  fire-clay ;  others  are  fusible  from  the  presence 
of  iron  or  of  alkalies.  The  ash  in  five  samples  of  coal 
previously  dried  at  100s  C.  was  high,  ranging  from  6-487 
to  12-760 ;  the  percentage  of  sulphur  varied  from  0-383  to 

0-  654  P*r  cent,  which,  as  Mr.  Gowland  remarkr,  is  less 
than  that  present  in  average  British  coals.  The  samples 
of  Japanese  copper  examined  were  remarkably  free  from 
antimony,  and  generally  from  arsenic.  One  sample,  how- 
ever, contained  0-159  per  cent  of  arsenic,  and  another 

1-  384  of  lead.  Certain  crude  Japanese  coppers  contain  so 
much  iron  that  a  modification  of  the  ordinary  mode  of 
refining  should  be  adopted. 

It  is  satisfactory  to  learn  that  all  the  chemical  posts  in 
connection  with  the  Imperial  Japanese  Mint  are  filled  by 
Englishmen. 

Instructions  in  Photography.    By  Captain  Abney,  R.E., 
F.C.S.,  F.R.A.S.    London  :  Piper  and  Carter. 

The  elementary  literature  of  photography  has  been 
tolerably  copious  in  this  country.  There  has  been  no 
lack  of  instruction  books;  but  they  have  been,  for  the 
most  part,  characterised  by  two  faults— they  have  been 
empirical  and  shoppy.  Some  of  th^m  have  contained 
intelligent  instructions  for  practice,  but  have  been  silent  or 
erroneous  as  to  the  scientific  bases  of  the  art ;  whilst 
others  have  been  manifestly  prepared  to  aid  the  business 
purposes  of  the  dealer  in  photographic  material.  The 
manual  before  us  is  free  from  both  the  drawbacks  we  have 
indicated.  Captain  Abney's  instructions  were,  we  under- 
stand, originally  prepared  to  aid  the  studies  of  the 


Engineers  at  Chatham,  where  the  photographic  tuition  is 
under  his  charge.  Besides  being  simple  and  lucid  in 
style,  and  comprehensive  in  its  range,  the  work  possesses 
two  good  qualities,  which  are  worthy  of  note.  In  the  first 
place,  all  the  instructions  possess  the  manifest  authority 
which  familiar  practical  knowledge  gives  to  a  writer;  and, 
in  the  next  place,  an  attempt  is  made  throughout  to 
explain  the  rationale  of  the  various  reactions  resulting 
from  the  operations  under  hand.  To  avoid  embarrassing 
the  beginner  with  explanations,  which  he  could  scarcely 
understand  until  he  was  familiar  with  the  operations  to 
which  they  refer,  these  explanations  are  given  as  notes 
accompanying  the  text,  which  may,  however,  be  read  with- 
out the  notes  or  with,  as  the  proficiency  of  the  student 
may  dictate.  All  the  usual  branches  of  photography  are 
exhaustively  treated,  and  especially  full  information  is 
given  on  the  subiect  of  photo-mechanical  printing,  in 
which  Captain  Abney  is  an  expert.  Altogether,  the 
manual  is  one  we  can  commend  to  all  interested  in  the 
study  of  photography. 


CORRESPONDENCE. 


ANTHRACEN. 

To  the  Editor  of  the  Chemical  News. 

Sir, — In  answer  to  Mr.  T.  H.  Davis's  article  on  anthracen 
in  Chemical  News,  vol.  xxix.,  p.  169,  I  beg  to  draw  his 
attention  to  my  lecture  on  anthracen  and  alizarin,  delivered 
at  the  Society  of  Arts  on  March  20.  I  think  Mr.  Davis 
will  find  that  in  my  paper,  and  in  the  subsequent  dis- 
cussion, all  the  points  were  thoroughly  ventilated  to  which 
he  draws  attention. — I  am,  &c, 

Fked.  Versmann. 

18,  Billiter  Street,  London, 
April  23.  1874. 

ADULTERATION  OF  FOOD. 

To  the  Editor  of  the  Chemical  News. 
Sir, — In  the  Chemical  News,  vol.  xxix.,  p.  162,  yon 
honoured  me  with  a  critique  of  my  little  book  on  "  Adul- 
terations of  Food,"  and  in  the  course  of  your  remarks 
stated  that  you  regret  I  still  attach  a  certain  value  to  the 
indications  of  the  lactometer.  From  the  sentence  im- 
mediately following,  I  gather  that  in  your  opinion  a  lacto- 
meter is  an  instrument  constructed  on  the  principle  of  the 
hydrometer,  and  you  give  an  excellent  reason  why  the  in- 
dications of  such  an  instrument  are  likely  to  be  fallacious. 
I  beg,  however,  to  inform  you  that  the  instrument  I  speak 
of  and  describe  in  "  Adulterations  of  Food  "  is  not  at  all 
adapted  for  the  purpose  of  taking  the  specific  gravity  of 
milk,  but  is  simply  to  be  used  in  the  measurement  by 
volume  of  the  proportion  of  cream  present  in  that  fluid. 

With  regard  to  the  statement  made  by  Dr.  Muter  in  the 
Food  "Journal  (vol.  ii.,  No.  13),  respecting  the  adulteration 
of  wine  with  elderberries,  I  opine  that  the  terms  "  jerupigia  " 
and  "  elderberry  brandy  "  are  synonymous. 

I  am  grieved  that  Mr.  Estcourt  fails  to  see  a  resemblance 
between  my  drawings  and  his  tea-leaves ;  the  former  were 
nevertheless  copied  from  Nature. — I  am,  &c, 

Rowland  J.  Atcherlev. 

London,  April  17, 1874. 

INDIRECT  ESTIMATION  OF  POTASH  AND  SODA 

To  the  Editor  of  the  Chemical  News. 
Sir,— The  publication  by  Mr.  F.  Maxwell  Lyte  of  a  note 
on  this  subject  brought  to  my  recollection  some  calcula- 
tions I  made  more  than  twenty  years  ago  in  the  same 
direction.   On  turning  up  a  note-book  of  the  period,  I  find 
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ihe  following:—"  To  calculate  the  respective  quantities  of 
sulphate  of  potash  and  sulphate  of  soda  in  a  mixture  of 
those  salts,  multiply  S03  by  9  65156,  and  subtract  result 
from  weight  of  mixed  sulphates  x  5*4375  ;  the  result  is 
sulphate  of  potash,  and  the  remainder  of  the  mixture 
sulphate  of  soda."  I  also  find  the  following  : — '•  To  cal- 
culate the  respective  quantities  of  KCl  and  NaC'l  in  a 
mixture,  salts  x  4  6564  -  CI  7  673  KCl."  I  distinctly 
remember  applying  the  latter  iormula  to  the  analysis  of 
commercial  potash  salts  (such  as  "muriate  of  potash")  in 
this  way — The  SO3  was  calculated  to  K2SU4,  and  this, 
with  the  H20,  insoluble,  and  Na/C03,  deduded  from  100; 
the  remainder  was  KCl  and  NaCl,  from  which  the  respec- 
tive salts  were  calculated  by  the  above  method.  I  have 
applied  the  same  system  to  the  estimation  of  FcjOj  and 
f-eO  in  a  mixture,  and,  in  fad,  the  piinciple  is  applicable 
to  all  cases  where  these  elements  arc  present,  one  of  which 
can  be  estimated  with  accuracy. 


refringent  prisms.  The  parallel  rays  from  the  collimator 
were,  by  one  of  M.Fizeau's  biplates,  cut  into  two  parallel 
bundles  separate  by  several  millimetres.  These  bundles 
traversed  two  tubes  of  gas,  closed  with  glass  plates,  were 
then  brought  together  again  by  means  of  a  biplatc  having 
a  direction  opposite  to  that  of  the  former,  and  were  largely 
refracted  by  the  piiisnis.  The  two  bundles  being  caused, 
by  inherence  of  pressure  in  the  tubes,  to  progress  differently, 
the  order  of  the  fringe  F  observed  at  a  point  of  the 
spedrum  with  wave-length  X  is  connected  with  the 
difference  of  progression,  -i,  by  the  equation  A  —  FX. 
Then,  on  gradually  altering  the  pressure  in  one  of  the 
tubes,  the  fringes  are  seen  to  move  towards  the  red  or 
tow  aids  the  violet,  according  as  the  difference  of  pressure 
increases  or  diminishes.  For  measuring  dispersion  the 
author  illuminates  the  collimator  with  a  Drummond  light, 
and  also  makes  some  induction  spaiks  pass  before  the  slit. 
The  spectrum  is  illuminated  throughout,  and  one  can 


As  regards  the  estimation  of  potash,  I  would  not  like  to  |  observe  the  bright  linos  of  metallic  vapours  and  Talbot's 


hazard  my  reputation  as  an  analyst  upon  results  obtained 
by  the  indirect  method.  The  platinum  process,  as  im- 
proved by  Mr.  Tatlock,  gives  results  of  such  accuracy  a* 
to  satisfy  all  the  requirements,  not  only  of  trade,  but  of 
scientific  investigation. — I  am,  &c, 

William  Wallace. 

42,  Bath  Street,  Glasgow, 
April  Ji,  1874. 
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Comptti  Rtndus  II  tbdomadttiresdes  Stances  de  VAcadtmie 
dts  Sciences,  March  9, 1874. 

Note  on  the  Theory  of  Swell. — M.  Resal.— This 
theory,  as  lately  propounded,  is  only  applicable,  the  author 
thinks,  to  comparatively  small  sheets  of  water,  as  lakes, 
and  the  rotation  of  the  earth  is  neglected,  which  in  certain 
oscillations  plays  an  important  part. 

Note  on  a  New  Spiral  Regulator  for  Chronometers 
and  Watches.— M.  Phillips. — 'The  author  sought  to  make 
the  flat  spirals  more  conformable  to  theory,  by  furnishing 
besides  the  extciior  theoretical  terminal  curve  a  second 
and  interior  one,  corresponding  to  the  other  end  of  the 
spiral.  The  chronometers  thus  fitted  are  shown  to  have 
been  greatly  improved  as  regards  isochronism. 

Researches  on  Crystalline  Dissociation  (continued) ; 
Estimation  and  Distribution  of  Work  in  Saline  Solu- 
tions.— MM.  Favie  and  Valson. — The  authors  here  give 
results  of  companion,  as  regards  volume  change,  between 
mrmal  saline  liquors  of  acids,  and  the  bases  giving  rise 
to  them. 

Particular  Arrangement  of  Micrometer  with 
Movable  Wires.  Proposed  for  Telescopes  to  be  used 
iu  Observing  the  Transit  of  Venus. — M.  Hatt.— One 
important  point  in  the  transit  observations  is  to  measure 
the  distance  of  the  planet  from  the  sun's  border.  The 
micrometer  suitable  for  this  is  less  so  for  another  important 
measurement,  that  of  the  common  chord  between  the  two 
stars  during  entrance  or  exit ;  appreciation  of  the  instant 
when  this  chord  attains  a  determinate  size.  M.  Halt's 
arrangement  is  meant  to  meet  this  want. 

Additional  Note  on  Waves  of  Variable  Height  and 
Velocity. -M.  liertin. 

Dispersion  of  Gases. — M.  Mascart.— The  author 
shows  how  his  method  for  measuring  refiaction  of  gases 
may  here  be  applied.  This  method  was,  briefly,  as  fol- 
lows:—The  apparatus  consisted  of  a  spectroscope,  in 
which  the  collimator  was  considerably  apart  from  the 


bands.  One  of  the  two  gas  tubes  being  at  pressure  H, 
the  observer  counts  the  number  of  fringes  between  the 
different  bright  lines.  The  pressure  is  then  changed  to 
11  j,  and  the  fringes  between  the  same  lines  arc  counted 
anew.  M.  Mascart  gives  the  numerical  results  in  the  case 
of  several  gases.  It  appears  that  the  dispersion  is  not  in 
direct  relation  with  either  the  refraction  or  the  density  of 
the  gas.  Certain  gases,  as  protoxide  of  nitrogen  and 
cyanogen,  have  a  dispersion  superior  to  that  of  water. 

Wave-Lengths  and  Characters  of  Violet  and  Ultra- 
Violet  Solar  Rays,  obtained  Photographically  by 
means  of  a  Grating.— Prof.  Draper.— This  paper  has 
already  appeared  in  English  form. 

Probable  Character  of  the  First  Fortnight  of  March. 
— M.  De  Taste6. 

On  Hydrogenised  Palladium.—MM.  L.  Troost  and 
P.  llautefeuille.— The  authors  find  that  the  "occlusion" 
of  hydrogen  in  palladium  is  a  phenomenon  more  complex 
than  was  previously  supposed.  They  examine  the  two 
questions, — Does  hydrogen  combine  with  palladium,  or  is 
it  simply  dissolved  in  that  metal  ?  If  there  is  combination 
what  is  the  formula  of  the  compound  produced  ?  Their 
experiments  show  that  palladium  forms  with  hydrogen 
a  definite  compound,  Pd2H.  This  compound,  when  once 
formed,  can  dissolve  hydrogen  in  amounts  varying  with 
its  physical  condition.  This  property  of  the  compound, 
l'd^H,  explains  the  difference  of  the  results  obtained  by 
Graham,  according  as  he  used  palladium  in  the  state  of 
wire  or  of  sponge. 

Apparatus  for  the  Determination  of"  the  Tannin 
Contained  in  the  Astringent  Matters  used  in  Tanning. 
—  M.  A.  Terrell. — We  notice  this  paper  tlscwluic. 

Use  of  the  Sulphate  of  Copper  for  Prc3erving 
Wood  as  Compared  with  the  Tannate  of  Iron.— M. 
A.  Hatzfeld. — This  paper  i&  also  noticed  elsewhere. 

Reply  to  the  "  Reclamation  "  of  M.  Bi-champ  on 
the  Beer- Yeast  Question.— M.  P.  Schutzenbrrger.— The 
writer  admits  the  priority  of  M.  Bechamp  as  regards  the 
discovery  of  the  gummy  matter  and  of  tyrosin,  but  claims 
for  himself  the  discovery,  in  yeast,  of  carnin,  xantlnn, 
guanin,  and  sarcin. 


Btrkhtt  der  Deulschen  Chtmischtn  Geseltschaft  su  Berlin, 
No.  3,  February  23,  1874. 

Constitution  of  Phenyl-Bromethyl  and  its  Deriva- 
tive Hydrocarbons.— Br.  Kadziszewski. — This  paper  is 
not  adapted  for  abstraction. 

Action  of  Sulphur  upon  the  Benzoate  of  Baryta.— 

Br.  Radziszewnki  and  A.  Sokolowski.— The  results  of  the 
reaction  are  very  complicated,  but  neither  tolan  nor  sul- 
phate of  baryta  is  formed.  Among  the  products  obtained 
are  benzol,  benzoic  acid,  diphenyl,  benzophenon,  a  mer- 
captan  compound  boiling  at  a  high  temperature,  a  residue 
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of  carbon  and  sulphide  of  barium,  and  a  gaseous  mixture 
containing  sulphuretted  hydrogen  and  carbonic  acid. 

Presence  of  Leucin  and  Asparagin  in  the  Recent 
Juice  of  Vetch-Sprouts.— The  author  found  these  sub- 
nances  in  the  sprouts  of  vetches  that  had  germinated  in 
darkness. 

Constitution  of  Dinitro-Benzol.— C.  Wurstcr. — A 
lengthy  hypothetical  paper,  not  adapted  for  abstraction. 

Crystallographic  and  Chemical  Relations  of  the 
Natural  Sulphides,  Arsenides,  and  Sulpharsenides. — 
C.  Rammelsberg.— The  author,  after  referring  to  the  well- 
known  hete romorphism  of  the  metallic  sulphides,  especially 
the  bisulphide  of  iron,  shows  that  the  two  forms  of  the 
latter  recur  in  certain  metallic  sulpharsenides,  and  in  such 
a  manner  that  we  are  perfectly  justified  in  regarding  this 
resemblance  as  isomorphism.  FeS,»  is  isomorplious  with 
FeAsS,  CoAsS,  and  NiAsS.  But  it  does  not  follow  that 
arsenic  and  nickel  are  isomorphous.  The  isomorphism 
of  compounds  does  not  prove  the  isomorphism  of  their 
respective  constituents.  The  second  form  of  TcSj,  cocks- 
comb pyrites,  is  repeated  in  arsenical  pyrites.  There  are, 
in  fine,  two  heteromorphous  series  of  metallic  compounds 
whose  members  consist  either  entirely  of  RSj,  or  of 
Rm  As*,  or  of  a  mixture  of  both.  They  may  be  named  the 
pyritic  and  markasitic  series.  Those  arsenical  compounds 
in  which  R  is  exclusively  iron,  rarely  iron  and  cobalt  or 
nickel,  are  known  only  in  the  markasitic  series  and  com- 
prise the  bodies  known  as  arsenical  iron  and  arsenical 
pyrites.  The  very  numerous  mixtures  in  which  R  stands 
cobalt,  nickel,  and  iron  are  found  in  both  scries. 

The  Fermentation  Question.— J.  Moritz.— The 
author  contests  the  view  of  Urcfcld  that  the  vital,  but  not 
growing,  yeast  cell,  in  the  absence  of  free  oxygen,  excites 
alcoholic  fermentation  in  solutions  of  sugar,  from  which 
it  would  follow  that  in  the  fermentation  of  wine  air  should 
be  excluded  instead  of  admitted  as  practice  indicates.  He 
deduces  from  his  experiments  that  the  growth  of  yeast  is 
directly  proportional  to  fermentation. 

Certain  Compounds  of  Aldchyd.— M.  Nencki.-  An 
examination  of  ethyliden-benzamid,  ethyliden-urethan, 
and  diethyliden-sulphurea. 

On  Substituted  Phenol-Sulphacids.—  Jul.  Post  and 
Fr.  Brackebusch. — Not  adapted  for  abstraction. 

On  Bromo-  and  Iodo-Nitro-Sulpho-Pbenol  Ob- 
tained from  Ortho-Nitro-Phenol--Jul.  Post  and  I"r. 
Brackebusch. — The  authors  have  prepared  iodo-niuo- 
sulpho- phenol  and  bromonitro-sulpho-phenol,  and  have 
examined  certain  of  their  salts. 

A  Lecture  Experiment  with  Potassium. — II.  Kim- 
merer.— The  author  shows  the  green  vapour  of  potassium 
by  evaporating  the  metal  in  a  current  of  hydrogen  gas  in 
a  wide  horizontal  tube. 

On  Derivatives  of  Diphenyl.— A.  Osten.—  The  com- 
pounds examined  and  described  arc — Mono-nitro-diphcny) ; 
monamido-diphcnyl  ;  hydrochlorate  of  monamido-'di- 
phenyl ;  sulphate,  oxalate,  and  nitrate  of  the  same  base  ; 
hydrochlorate  of  monamidodiphcnyl-platin  chloride  ; 
mono-hydroxyl-diphenyl ;  and  acetamido  diphenyl. 

Explanation  of  the  Difference  in  the  Boiling-Points 
or  Metameric  Bodies.— Alex.  Nauniann.— A  hypo- 
thetical paper,  not  suitable  for  abstraction. 

On  Cresol-Colouring  Matters. — H.  Wichelhaus. — 


The  salt  of  binitro-cresol  which  gives  oc< 


for  this 


notice  was  obtained  from  the  Vienna  Exhibition  last  year, 
where  the  artificial  yellow  cotouring  matters  shown  were 
picric  acid,  chrysanilin,  and  binitro-naphthol.  Dusart 
exhibited  mono-nitro-naphthol,  which  it  no  commercial 
product,  but  a  laboratory  preparation.  In  the  Belgian 
Section  was  seen  a  '*  gold -yellow,"  which  at  first  sight 
resembled  the  salt  of  mono-nitro-naphthol,  but  showed  a 
decided  difference  upon  closer  examination  ;  it  consisted 
of  brown  granular  masse»,|  which  deflagrate  briskly  when 


heated,  and  dissolve  in  water  with  an  intense  yellow 
colour.    It  is  the  potash  salt  of  binitro-cresol— 
CoHjfNO^CH.HO. 
Third   Nitro-Phenol  Corresponding  to  Dinitro- 
Benzol.— R.  i'ittig.-Not  adapted  for  abstraction. 

Molecular  Compound  of  Acetic  Acid  with  Bromine 
and  Hydrobromic  Acid.— A.  Steincr. — This  compound 
consists  of — 

Bromine  44*3 

Hydrobromic  acid   22  5 

Acetic  acid   33  2 


New  Synthesis  of  Succinic  Acid. — A.  Stciner. — 
Succinic  acid  was  obtained  by  heating  together  equal 
equivalents  of  chloro-carbonic  ether,  bromacetic  acid,  and 
powdered  9ilver,  at  130'  in  a  sealed  tube. 


Bulletin  dt  la  Societe  d' 'Encouragement  pour  I' Industrie 
Nti(ionale,  No.  3,  March,  1S74. 

Report  on  Constantin's   Procedure  for  Glazing 
Cheap  Earthenware. —  M.  Salvetat.— The  author  calls 
attention  to  the  imperfections  and  dangers  of  the  common 
lead-glazes,  and  proposes  the  following  mixture : — 
Silicate  of  soda  at  50* . .    . .    100  parts 

Red-lead   25  „ 

Finely-ground  flints    . .    . .      10  „ 

The  glaze  thus  produced  is  not  attacked  by  vinegar  or  by 
fatty  matters. 

Assimilation  of  Nitrogen  by  Plants. —In  a  notice  of 
Dehcrain's  work  on  agucuhural  chemistry,  recently 
published,  the  important  question  is  raised — In  what 
form  is  nitrogen  assimilated  by  plants.  Kuhlmann 
maintains  that  nitrates  aie  not  taken  up  until 
reduction  has  taken  place,  and  their  nitrogen  has 
entered  into  an  ammoniacal  combination.  On  the  other 
hand,  Clocz  holds  that  ammoniacal  salts  are  inactive  till 
their  nitrogen  has  passed  into  a  nitrocompound.  Neither 
of  these  views  ha3  as  yet  been  demonstrated.  M. 
IJeherain  combats  the  view  of  M.  Ville  that  plants  can 
assimilate  directly  the  free  nitrogen  of  the  atmosphere, 
but  he  holds  that  in  soils  containing  decomposing  organic 
matter  the  nitrogen  of  the  air  forms  ammonia  in  thi! 
absence  of  oxygen.  Carbonic  ac'd  is  formed,  and  the 
nascent  hydrogen  unites  with  the  atmospheric  nitrogen  Ut 
form  ammonia. 

Nitrification  of  Vegetable  Soil.— M.  Boussingault.-- 
The  author  has  furrneily  attempted  to  point  out  the 
analogy  between  a  nitre-bed  and  a  m.inuiei  arah'e  soil. 
He  has  now  undertaken  a  series  of  experiments  to  detri- 
mine  what  share  the  nitrogen  of  the  atmosphere  has  m 
the  process  of  nitrification.  The  rc.-ult  was  that  in  the 
nitrification  of  a  vegetable  mould,  accomplished  in  a  con- 
fined and  unrenewed  portion  of  stagn-iiu  air,  the  nitrogen 
of  the  atmosphere  takes  no  pari.  The  nitrification  in 
such  cases  takes  place  at  the  expense  of  nitrogenous 
organic  matter. 


Let  Monties,  Rerue  Hebdomad  aire  des  Sciences,  par  L'Abhe 
Moigno,  No.  8,  February  19,  1874. 

This  number  contains  no  chemical  matter. 

No.  9,  February  26,  1874. 

Use  of  Glycerin  to  Prevent  the  Formation  of  In- 
crustations in  Steam-Boilers. — M.  Assclin,  of  Paris. — 
Glycerin,  added  in  the  proportion  of  1  kilo,  for  every 
5000  to  8000  kilos,  of  fuel  consumed,  is  recommended  on 
account  of  its  power  of  increasing  the  solubility  of  sul- 
phate of  lime,  and  causing  the  undissolved  portion  to  be 
precipitated  in  a  granular  form,  so  as  not  to  adhere  10  the 
metal. 
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I  Chemical  News, 
I      May  I,  1874. 


Action  of  Sulphuric  Acid  upon  Decidene  (Essence 
of  Turpentine).— E.  J.  Mauinenc\— The  author,  in 
opposition  to  Deville  and  Ribau,  maintains  that  the  sole 
product  of  the  reaction  is  decifene  (cymene). 

No.  10,  March  5,  1873. 
This  number  contains  no  original  chemical  matter. 

No.  11,  March  12,  1874. 
The  Absorption-Spectra  of  Blood. — M.  Fumouze. — 
This  is  a  notice  of  a  work  on  the  above  subject,  too 
lengthy  to  be  transferred  to  our  pages. 


Revue   Universellt  des  Mines,  tie  la  Metallurgie,  det 
Travaux  Publics,  des  Sciences  et  des  Arts  Appliques  a 
VIndustrie,  November  and  December,  1873,  January 
and  February,  1874. 
These  numbers  contain  no  chemical  matter,  except  a 

paper  on  the  manufacture  of  white-lead,  which  has  already 

appeared  in  the  Chemical  News. 


MISCELLANEOUS. 


Adulteration  of  Food.— During  the  year  1873  Dr 
Cameron  made  386  analyses  of  food  and  drink,  of  which 
108  were  adulterated,  16  pure  but  of  bad  quality,  and  262 
pure.  Of  the  adulterated  specimens,  the  milk  was  adul 
terated  with  from  12  to  120  per  cent  of  water,  but  with  no 
other  adulterant.  The  bread  was  adulterated  with  alum, 
and  in  some  instances  it  contained  a  large  quantity  of 
sandy  matter.  The  flour  was  adulterated  with  alum,  and 
six  of  the  samples  contained  grit  or  sandy  matter.  The 
tea  was  composed  of  exhausted  and  decayed  leaves, 
strengthened  by  the  addition  of  some  stringent  gums. 
The  coffee  was  adulterated  with  chicory  and  burnt  sugar. 
The  rum  was  wholly  spurious,  being  new  whiskey  sweet- 
ened with  treacle,  and  being  25  per  cent  under  proof. 
The  butter  examined  contained  no  foreign  matter,  but  four 
samples  were  rancid  and  unfit  for  use.  The  oatmeal  was 
very  mouldy,  full  of  fungoid  growths,  and  unfit  for  use. 
Twenty-three  well  waters  used  in  Dublin  were  examined, 
and  of  these  16  proved  to  be  loaded  with  dangerous  organic 
impurities,  and  were  utterly  unfit  for  use.  Fourteen 
specimens  of  green  wall  paper  on  sale  in  the  city  were  ex- 
amined, and  fourteen  of  them  found  to  be  coloured  with 
arsenical  green.  The  following  quantities  of  food  were 
condemned  as  being  unsound  : — 

Beef    I47.8'5  Ios- 

Veal    2,100 

.Mutton   6,640 

Pork    '9.356 

Bacon   7,139 

Fish    34.220 

Butter   yz 

Fruit  and  vegetables. ...  450 

Bread   6,000 

Flour   560 

"I  ea     •  •    • •    . .    . .    • . 


PATENTS. 

ABRIDGMENTS  OF  PROVISIONAL  AND  COMPLETE 

SPECIFICATIONS. 
Improvement!  in  themanufacture  of  metallic  alloys, and  in  apparatus 
to  be  used  for  this  purpose.  Alexander  Parkes.Gravelly  Hill, near  Bir- 
mingham. June  19,  1873.— No.  2151.  Thi»  Provisional  Specification 
deacribca  an  apparatus  and  process  for  malting  principally  alloys  of 
copper  and  manganese. 

An  improved  process  for  preserving  ti'otxf.  Charles  Brown,  M.D.. 
8,  Southampton  Buildings,  London.  June  20,  1873.— No.  2156.  The 
nature  of  my  invention  consists  in  filling  the  pores  of  the  wood  with 
lime,  or  a  mtsture  of  lime  and  sand. 

Improvements  in  the  manufacture  of  soda  and  chlorine.  Alexander 
Robertson  Arrott,  chemist.  Saint  Helen's,  Lancestcr.  June  27,  1S73. 
—  No.  2236.  This  Provisional  Specification  describes  the  manufacture 
of  sodi  and  chlorine  from  common  salt.  For  this  purpose,  phosphate 
of  peroxide  of  iron  and  common  salt  are  exposed  at  a  ret!  heat  in  a 
suitable  furnace  to  the  aftioo  of  air  or  steam,  or  both, by  which  means 
the  common  salt  is  decomposed. 

An  improved  liquid  for  destroying  vegetable  life  and  chnking  its 
development.  Spencer  Dunn,  manufacturing  chemist,  Princes  Square, 
Finsbury,  Middlesex.  July  I,  1873.— No.  2278.  The  liquid  contains 
arsenic  in  sufficient  quantity  to  kill  weeds  or  destroy  vegetable  life 
and  check  its  development. 

Improvements  in  the  treatment  of  finely-divided  iron  ores, iron-sands, 
or  mine-dust,  vtth  a  view  to  smelting  the  same  in  blast-furnaces. 
Martin  Rae,  Upball,  Linlithgow,  N.B.  July  2  1S73 -No.  2297.  The 
difficulty  hilhetto  preventing  the  smelling  of  finely-divided  iron  ores, 
iron-sands,  and  mine-dust,  are  as  follows:  — If  these  ores  are  used 
alone, they  stop  up  the  draught  of  the  furnaces  altogether,  orarc  blown 
oat  at  the  throat  if  the  blast  is  increased  to  overcome  the  obstruction. 
To  obviate  this  difficulty,  various  plans  have  been  tried,  by  mixing 
the  ores  with  clay,  mud,  and  other  plastic  materials,  but  hitherto 
without  success,  on  account  of  the  agents  employed  being  of  a  non- 
combustible  character,  the  furnaces  requiring  a  larger  percentage  of 
fuel,  and  producing  a  greater  amount  of  slag  than  usual.  Now,  rny 
invention  consists  in  the  preparation  of  a  mastic  from  the  residues  of 
the  distillation  of  mineral  oils,  as  is  well  understood,  which  mastic  I 
use  as  a  cement  for  binding  tbe  iron  ore  or  mine-dust  together,  and  by 
pressure  I  convert  the  same  into  solid  blocks,  which  blocks  can  then 
be  smelted  in  a  blast-furnace.  In  districts  where  the  aforesaid  ores 
are  located  near  to  blast-furnaces,  it  ma)'  be  found  economical  to  mix 
the  ore  or  mine-dust  with  a  due  proportion  of  coal-dust,  coke-breese, 
or  powdered  charcoal,  to  ad  as  fuel ;  alsoadue  percentage  of  powdered 
lime,  to  act  as  a  flux  ;  this  composition  to  be  mixed  with  the  aforesaid 
mastic,  and  pressed  into  blocks  as  above  set  forth. 

Improved  processes  for  plating  iron,  steel,  and  other  metals  u-ith 
uichel.  William  Robert  Lake,  of  the  firm  of  Hascltine,  Lske.  and 
Co.,  patent  agents,  Southampton  Buildings,  London.  (A  communica- 
1  tion  from  Henry  Tudor  Browncll.  Hartford,  Connecticut,  U.S.A.). 
July  2, 1873.— No.  2302.  I  apply  nickel  to  the  iron,  steel, copper,  brass, 
or  other  metal,  eithet  by  elcctro-plating  or  any  other  of  the  ordinary 
methods  of  covering  metals  with  a  thin  film  of  nickel,  and  then  subject 
the  metal  so  plated  to  a  temperature  of  from  480-  to  700  F  ,  or  the 
metal  is  first  heated  in  water  at  or  near  the  boiling-point,  and  is  then 
immersed  in  the  plating-fluid  heated  to  the  same  temperature. 

Improvements  in  the  treatment  of  sewage-water,  and  in  the  manu- 
facture of  manure.  Jeremiah  Martden,  iron  founder,  and  John 
Collins,  analytical  chemist.  Bolton.  July  4,  1873.— No.  2317.  Our 
invention  consists  in  subjecting  sewage-water  to  the  action  of  certain 
agents,  by  which  the  solid  and  fertilising  portion  is  precipitated  to  be 
converted  into  manure,  and  the  water  is  cleared  and  allowed  to  run 
off.  The  agents  we  employ  are  lime,  coal  ashes,  or  other  refuse  of 
coal,  and  charcoal  or  carbon,  combined  with  a  salt  of 
iron,  manganese,  or  the  tike. 


Total    224,552 

The  fines  and  costs  imposed  on  43  persons  convicted  for 
selling  adulterated  food  amounted  to  £252  11s.  Of  the  21 
persons  convicted  for  selling  or  being  possessed  of  diseased 
or  unsound  meat,  11  were  fined  £49  17s.  The  others,  10, 
were  imprisoned — 3  for  3  months  each,  3  for  2  months  each, 
2  for  6  weeks,  and  2  for  14  days  each.  Total  convictions, 
64.  During  the  last  four  years  143S  sanitary  analyses 
have  been  performed,  1,432,521  lbs.  of  unsound  food  con- 
demned, 139  persons  fined  for  selling  adulterated  food,  72 
persons  fined  for  selling  or  having  in  their  possession  dis- 
eased meat,  and  for  the  latter  offence  21  persons  were  im- 
prisoned for  periods  varying  from  14  days  to  3  months. 
The  fines  imposed  amount  to  nearly  £1,000.  The  names, 
offences,  &c,  of  several  adulterators  were  advertised 
at  their  own 


NOTES  AND  QUERIES. 

Determination  of  Anthraccn.— (Repl>*"to  "  Student.")—  Contclt 
the  Chemical  News  of  April  17,  and  some  of  the  older  numbers. 
The  following  works  also  give  a  quantity  of  valuable  information  on 
this  subject : — "  Traitc  des  Derives  dt-  la  Houillc,"  and  "  Das  Anthraccn 
und  sein  Derivative."—!*.  H.  Davis. 
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ON    THE    INDIRECT    DETERMINATION  OF 
ALUMINIUM    OXIDE   IN    THE  PRESENCE  OF 
FERRIC  OXIDE. 
By  R.  \V.  EMERSON  MACIVOR. 

The  aluminium  and  ferric  hydrates  are  thrown  down  from 
solution  in  the  ordinary  manner,  by  the  addition  of  am- 
monium hydrate,  and  the  precipitate  is  collected  on  .1  filter, 
dried,  ignited,  and  weighed.  The  ignited  precipitate  is 
then  rubbed  to  a  fine  powder  in  an  agate  moitar,  and  care- 
fully washed  into  a  long  necked  flask.  Metallic  zinc 
(quite  free  from  iron)  is  next  added  to  the  contents  of  the 
flask,  and  finally  some  sulphuric  acid.  The  whole  is  then 
heated  over  an  argand  burner  until  the  oxides  have  dis- 
solved. The  quantity  of  iron  in  the  fluid  is  then  estimated 
volumetrically  by  the  potassium  permanganate  process. 
From  the  iron  found,  the  quantity  of  ferric  oxide  contained 
in  the  precipitate  is  calculated,  and  this  amount  subtracted 
from  the  total  weight  of  the  mixed  oxides  gives,  of  course, 
the  quantity  of  aluminium  oxide  contained  in  the  mixture. 

This  process  is  rapid  of  execution,  and  gives  good 
results. 

67,  l*atk  Road.  Glasgow, 
May  2, 1874. 


ANALYSIS    OF    ASHANTEE  GOLD. 
By  Prof.  A.  H.  CHURCH. 

As  a  special  interest  is  attached  to  the  subject  of  the  na- 
tive gold  of  Ashantee  just  at  present,  I  have  submitted  to 
analysis  a  fair  sample  of  the  metal,  cutting  off  portions  of 
several  small  nuggets  for  that  purpose.  The  colour  of  the 
nuggets  is  very  uniform  and  rich,  and  would  indicate,  per- 
haps, the  presence  of  a  smaller  quantity  of  alloy  than  that 
which  actually  occurs  in  them.  The  surface-colour  of  this 
native  gold  is  further  deepened  by  the  red  hxmatitic  earth 
which  adheres  to  it.  Now  and  then,  however,  a  nugget  of 
paler  tint  may  be  observed,  but  the  difference  of  tint  is  not 
due  in  the  cases  I  have  examined  to  the  presence  of  more 
alloy,  but  rather  to  the  less  compact  character  of  these 
specimens,  and  to  the  fact  that  they  contain,  in  lieu  of  a  red 
ferruginous  mineral,  traces  of  a  dark  siliceous  earth. 

A  most  careful  analysis  of  an  average  sample  of  Ashantee 
native  gold  gave  me  the  following  numbers  :— 

In  100  parts. 

Gold    ..  90055 

Silver  Q'940 

Copper   very  minute  trace 

Iron    trace 

Specific  gravity  at  163  =  »7'55- 


ANALYSIS  OF  ANIMAL  CHARCOAL 
(BONE-BLACK). 
By  G.  COMBE  STEWART,  F.C.S.,  Greenock. 

The  importance  of  the  study  of  chemistry  is  now  generally 
acknowledged  ;  besides  the  various  observations  in  Nature 
which  excite  curiosity  the  experimental  method  furnishes 
one  of  the  most  salutary  exercises  for  the  mind,  con* 
stituting  in  this  respect  a  fitting  supplement  to  the  study 
of  the  mathematical  sciences. 

The  method  of  deduction  in  these,  while  eminently 
adapted  to  form  the,  habit  of  strict  reasoning,  scarcely 
affords  any  exercise  fok  the  critical  faculty,  which  plays  so 
important  a  part  in  chemical  science. 


In  the  many  branches  in  which  chemistry  is  applied  to 
this  art  that  section  which  treats  of  the  analysis  and  mani- 
pulation of  animal  charcoal  is  the  most  important.  The 
chemical  analysis  of  animal  charcoal  forms  the  foundation 
plate  of  success  in  working  it  in  that  great  laboratory,  tin: 
sugar  refinery.  In  it  all  the  work  done  should  be  conducted 
on  chemical  principle,  and  no  sugar-refiner  who  worki 
contrary  should  expect  too  much  from  any  sample  of 
charcoal,  because  theie  is  no  substance  in  which  he  is 
more  apt  to  be  deceived  than  the  treatment  of  tins  mate- 

)  rial  on  any  other  principle  than  that  of  modern  scientific 

I  basis. 

Charcoal  to  the  eye  may  exhibit  satisfactory  properties 
and  yet  be  totally  useless  for  sugar  refining  ;  yet,  notwith- 
standing this  fact,  some  merchants  expect  the  same  woik 
from  it  as  from  a  genuine  sample.  If  the  charcoal  does  not 
possess  chemical  properties,  which  arc  characteristic  of 
the  finest  bone-black,  how  can  a  sugar-refiner  hope  to 
take  it  out  of  it  in  the  face  of  chemical  facts  ?  No  ;  facts 
are  facts— natural  philosophy  follows. 

Knowing,  then,  that  the  proximate  analysis  of  animal 
charcoal  is  of  the  highest  importance,  the  following 
general  process  and  remarks  will  be  found  very  suitable 
in  effecting  such. 

In  determining  the  moisture,  carbon,  and  total  organic 
matter,  a  weighed  portion  of  the  charcoal  may  cither  be 
submitted  to  direct  combustion  in  a  suitable  furnace, 
collecting  the  products  in  the  usual  manner,  or  the  moisture 
may  be  determined  by  drying  a  weighed  quantity  in  the 
hot-air  chamber  at  a  temperature  of  160'  to  iSo°  C.  for 
six  hours.  The  loss  in  weight  is  moisture,  and  on  ignition 
of  the  residue  it  will  supply  the  sum  of  the  carbon  and 
organic  matter.  In  careful  hands  both  processes  are 
excellent,  and  should  correspond  with  each  other, 
remembering  the  fact  that  charcoal  when  ignited  the  loss  in 
weight  is  equal  to  the  sum  of  the  moisture  +  carbon, 
-f-  total  organic  matter. 

Should  it  be  desired  to  determine  the  carbon 
by  the  solution  method,  viz.,  treatment  with  hydric 
chloride,  the  carbon  is  obtained  insoluble,  mixed  up  with 
the  siliceous  matter,  which  can  be  separated  by  direct 
ignition.  Particular  attention  must,  however,  be  bestowed 
to  this  carbonaceous  residue  in  determining  the  carbon  by 
this  method.  I  have  found  considerable  difficulty  in 
washing  it  free  from  hydric  chloride,  and  in  drying  it  so 
as  to  obtain  the  siliceous  matter  with  accuracy  on  ignition. 

By  attaching  to  the  filtering  apparatus  a  suction-pump 
(such  as  is  described  on  page  61  of  Dr.  Thorpe's 
"  Quantitative  Chemical  Analysis  ")  the  residue  may  bo 
obtained  in  a  very  superior  manner  and  leaves  nothing  to 
be  desired.  It  should  be  dtied  at  160°  to  180'  C.  in  the 
hot  air  chamber,  and  then  weighed.  The  practice  of 
drying  this  residue  at  xoo'J  C.  instead  of  160"  to  180°  C.  is 
in  my  ojynion  a  mistake.  I  hold  the  same  views  with 
respect  to  determining  the  moisture  at  watcr-bath  heat. 

Were  the  latter  assertion  true,  we  should  obtain  on 
direct  ignition,  after  the  treatment  in  the  water-bath,  a 
result  something  like  4  to  5  per  cent  of  organic  matter  in 
every  sample  of  charcoal  which  we  had  occasion  to  analyse ; 
but  no  charcoal  contains  this  amount  of  organic  matter 
(exceptional  instances  overlooked). 

The  oxide  of  iron,  which  is  very  constant  in  amount  in 
new  and  old  char,  is  best  determined  volumetrically  by 
dilute  standard  solution  of  the  pota«sic  anhydro-chromate 
(Penny's  process),  or  better  by  dilute  standard  solution  of 
the  potassic  permanganate,  using  0  5  grm.  KMnO<  in 
1  litre  distilled  water ;  and  the  phosphoric  acid  may  be 
determined  with  advantage  by  using  a  standard  solution  of 
uranium  nitrate  or  acetate.  Should  chlorine  be  detected 
in  any  appreciable  amount  it  is  best  determined  volumetri- 
cally by  standard  solution  of  argentic:  nitrate  and  neutral 
chromate  of  potassium. 

With  regard  to  the  moisture  in  new  char,  sugar-refiners 
are  perfectly  aware  of  its  presence.  The  amount  fluctuates  g 
between  5  and  10  per  cent  (dried  at  160'  to  t8oJ  C),  sum 
times  being  as  high  a?  15  per  c<rnt,  and  one  sample  whi 
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I  had  occasion  to  analyse,  the  mean  of  twelve  experiments, 
yielded  the  enormous  result  of  20*42  per  cent  of  useless 
water.  True  such  char  is  sold  at  a  reduction  in  price,  but 
I  hold  that  new  charcoal  can  be  manufactured  without 
this  useless  water,  but  probably  at  an  increase  in  cost. 
The  fad  is  the  days  of  these  deceptions  are  numbered,  and, 
in  a  scientific  age,  the  sooner  intelligent  sugar-refiners 
demand  their  char  with  a  reasonable  amount  of  moisture 
in  it  (say  2  per  cent)  the  better  for  all  parties. 

With  regaid  to  the  organic  matter  in  new  charcoal,  I 
have  been  particular  and  exact  in  determining  this  con- 
stituent in  many  samples  of  animal  charcoal  which  I 
have  had  occasion  to  analyse.  Indeed,  the  importance  of 
the  work  usually  entrusted  to  me  will  not  allow  me  to 
overlook  its  presence,  and,  as  the  result  of  my  ex- 
amination,  I  have  found  it  to  fluctuate  between  0-01 
and  0  5  per  cent  ;  never  more  in  new  charcoal,  and 
in  the  stock  char  of  sugar  refineries,  where  soft  water 
is  used,  it  is  frequently  as  low  as  0-001  per  cent,  and  even 
this  is  only  detected  after  grinding  the  charcoal  to  absolute 
dust.  In  regard  to  these  figures  I  believe  I  have  the 
coincidence  of  chemists,  bone-char  makers,  and  sugar- 
refiners,  who  really  possess  a  considerable  amount  of 
authority  on  the  subject. 

The  presence  of  this  organic  matter  is  a  source  of  great 
annoyance  to  modern  sugar-refiners.  A  portion  of  it 
dissolves  in  water  and  in  acid,  while  the  remainder  is 
totally  insoluble  in  either  menstruum.  It  may  be  detected 
by  the  following  tests  :— 

(n).  Heat  some  of  the  dry  char  in  a  dry  test-tube,  inhale 
the  fumes ;  should  they  smell  of  burning  organic  matter 
the  inference  is  clear  as  to  its  origin. 

(b)  .  Separate  all  the  matter  soluble  in  distilled  water, 
evaporate  the  solution  in  a  platinum  basin,  raise  the  tem- 
perature; should  the  residue  blacken  it  proves  that  the 
carbonaceous  matter  is  in  an  incipient  state  of  combustion. 
Soluble  organic  matter  is  indicated. 

(<■).  Place  some  of  the  char  on  a  watch-glass,  und.-rne.ith 
which  is  a  circle  of  filter  paper,  run  some  strong  dihydric 
sulphate  over  it.  Blackening  indicates  the  presence  of 
organic  matter. 

(</).  Kilter  the  acid  through  asbestos  previously  washed 
with  the  same  acid,  should  a  very  dark  liquor  filter  through. 

(c)  .  If  a  portion  of  the  charcoal  be  boiled  with  solution 
of  caustic  soda,  and  a  yellow  or  brown  solution  is  obtained, 
the  presence  of  organic  matter  may  be  inferred. 

Charcoal  when  new  frequently  contains  considerable 
quantities  of  caustic  lime  and  many  other  small  con- 
stituents, which  should  on  no  account  be  omitted  ;  and  in 
all  cases  qualitative  analysis  should  be  resorted  to  previous 
to  trying  quantitative  analysis,  and  even  microscopy 
will  perhaps  lead  to  the  discovery  of  substances  entirely 
foreign  to  new  animal  charcoal,  such  as  common  coal, 
road  sweepings,  old  charcoal  from  sugar  refineries,  asso- 
ciated with  old  charcoal  dust  and  many  other  things. 

Following  up  these  adulterations  it  is  the  duty  of  the 
chemist  to  detect  and  estimate  them  if  possible,  and  at  all 
events  to  clearly  prove  they  exist  there. 

(1).  To  commence  with  the  detection  of  common  coal  in 
presence  of  animal  charcoal.  This  may  be  detected  with 
advantage  by  aid  of  microscopy,  comparing  the  effect  with 
standard  coal  and  bone-black  respectively,  or  with  absolute 
certainty  by  the  following  ignition  test.  Place  some  of 
the  suspected  char  in  a  platinum  crucible  with  the  lid  on 
(a  porcelain  crucible  is  more  preferable),  heat  somewhat 
strongly,  and  observe  your  subject. 

(a)  Volatile  matter  is  given  off, 

(l>)  Which  enters  into  rapid  combustion, 

(c)  And  burns  with  a  yellow  smoky  flame. 

(<-)  Leaves  a  carbonaceous  deposit  on  the  inside  of 
the  lid. 

(/)  The  residue  may  cake. 

(1).  Road  sweepings  may  also  be  detected  by  the 
appearance  of  the  charcoal  under  an  ordinary  microscope. 

(  \).  The  adulteration  of  old  charcoal  with  new.  of  which 
ti  c   former,  which  is    absolutely   useless   for  sugar 


I  refining  purposes,  and  old  charcoal  dust,  may  be  detected 
by  the  assistance  of  microscopy,  or  in  the  case  of  char 
dust  by  mechanical  analysis  and  chemical  combined. 

Place  some  of  the  suspected  char  on  a  series  of  wire 
gauze  sieves,  such  as  are  frequently  used  in  sugar  refineries 
in  testing  the  division  of  charcoal,  allow  the  dust  to  fall 
to  the  bottom  of  the  apparatus,  make  a  chemical  analysis 
of  both  the  charcoals,  and  ascertain  their  composition. 
This  test  is  peculiar,  because  new  animal  charcoal  and 
old  spent  material  differ  widely  in  their  chemical  com- 
position,  as  also  in  their  properties.  The  amount  of 
carbon,  water,  iron,  and  alkaline  salts,  and  organic  matter 
]  are  very  constant  in  proportion  in  their  respective  samples, 
and  tell  at  once  whether  the  chars  are  identical.  Thus 
new  char  does  not  contain  more  than  0*15  per  cent  of 
I  oxide  of  iron,  whereas  old  charcoal  contains  as  much  as 
0*30  per  cent,  and  sometimes  as  high  as  o  60  per  cent. 
Again,  the  ash  which  a  char  leaves  on  ignition  is  a  good 
indication  of  its  age ;  thus  new  animal  charcoal  when 
genuine  leaves  » pure  white  ash;  whereas  old  charcoal 
when  ignited  leaves  a  yellow  or  brownish  asb,  frequently 
cream  coloured ;  and  also  the  appearance  of  old  and  new 
char  under  a  microscope  can  be  distinctly  distinguished. 
New  charcoal  is  regular  in  division,  and  sharp  round  its 
edges,  and  black  and  velvety  in  appearance.  Whereas 
old  charcoal,  from  frequent  revivification  and  manipula- 
tion in  the  sugar  refinery,  is  confused  and  scattered  in 
division,  and  broken  and  coarse  round  its  edges,  and  has 
the  appearance  of  time-worn  stones.  By  these  latter  pro- 
perties under  the  microscope  it  is  easy  to  tell  whether 
charcoal  is  mixed  with  old  or  stock  char. 

In  working  out  these  detections  by  means  of  the  micro- 
scope the  process  will  be  highly  facilitated  by  the  help  of 
standards.  The  presence  of  these  frauds  in  animal  char- 
coal is  nothing  new  in  connection  with  sugar  refining,  and 
I  should  only  be  too  glad  to  add  to  my  stock  of  informa- 
tion, so  as  to  hold  a  position  of  advantage  to  detect  and 
suppress  them. 

With  regard  to  the  amount  of  burning  a  charcoal  should 
receive  to  meet  the  views  of  sugar-refiners,  new  foreign 
charcoal  is  often  over  burned,  whereas  home-made  is  as 
often  under-burned ;  of  both  evils,  the  charcoal  which  is 
under-burned  to  a  certain  point,  but  not  further,  is  to  be 
preferred.  Now  when  charcoal  is  over-burned  the  car- 
bonaceous matter  reacting  on  the  calcic  phosphate  evolves 
free  phosphorus  ;  but  in  sugar  refining,  where  upright 
revivifiers  are  employed,  this  seldom  happens,  the  tem- 
perature being  such  as  only  to  produce  agglutination. 

In  sugar  refining,  where  many  samples  of  animal 
charcoal  have  to  be  examined  to  test  revivification,  it  is 
indispensable  that  the  method  of  bringing  these  samples  to 
a  rapid  and  also  a  very  delicate  test  is  of  the  highest  im- 
portance both  to  sugar-refiners  and  also  to  chemists. 

Having  had  frequently  to  keep  pace  with  the  revivifiers  * 
in  a  sugar  refinery,  1  have  found  it  an  excellent  test  to 
find  whether  a  specified  char  contains  organic  matter 
or  not ;  if  so  the  revivification  process  is  scarcely  complete, 
and  should  be  repeated.  The  most  delicate  test  which  I 
know  of,  and  which  can  be  employed  by  any  intelligent 
sugar-refiner,  is— Place  a  piece  of  the  charcoal  under  ex- 
amination on  the  glass  slide  of  a  microscope  and  cover  it 
with  a  drop  of  pure  strong  dihydric  sulphate,  allow  it  to 
stand  for  a  short  time,  and  then  observe  the  effect  through 
the  microscope.  Should  organic  matter  exist  in  the  char, 
even  in  the  minutest  trace,  it  will  colour  the  acid  brown, 
and  the  deeper  in  proportion.  Many  samples  from  the 
revivifiers  may  be  tested  in  this  way  during  a  day. 

These  are  facts  in  connection  with  the  analysis  and 
treatment  of  animal  charcoal  which  are  of  the  highest  im- 
portance to  chemists,  and  also  to  sugar-refiners  who  coo- 
duA  their  business  on  chemical  principle,  and  are  the 
observations  of  researches  conducted  for  three  consecutive 
years  on  the  study  of  animal  charcoal,  both  in  the  labora- 
tory and  in  actual  practice  in  the  sugar  refinery. 

And,  in  conclusion,  I  regret  that  gentlemen  connected 
with  the  Clyde  sugar  refineries,  and  elsewhere,  rarely  give 
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scientific  journals  the  benefit  of  their  enlarged  experience; 
still  should  any  interested  patties  take  up  the  subject  for 
study,  they  will  find  it  to  be  an  endless  band  of  chemical 
facts ;  the  more  it  is  ttudied  the  more  curious  it  is  to 
understand;  and,  moreover,  science  has  not  yet  grappled 
the  difficulties  which  are  to  be  met  with  in  its  treatment 
on  a  large  scale  in  actual  practice. 

DETERMINATION  OF   SULPHUR  IN  PIG-IRON 
AND  STEEL.* 
By  Dr.  THOMAS  M.  DROWN. 

The  method  usually  employed  in  accurate  determinations 
of  sulphur  in  pig-iron  ami  steel  is  to  treat  a  weighed  sam- 
ple of  borings  in  a  flask  with  muriatic  acid,  and  to  pass  the 
gaseous  products  through  an  alkaline  solution  of  lead  or 
stiver,  which  precipitates  all  the  sulphur  of  the  sulphuretted 
hydrogen  in  the  form  of  sulphide  of  lead  or  silver.  The 
sulphide  thus  formed  is  subsequently  oxidised  by  aqua 
regia,  bromine,  or  other  oxidising  agent,  and  the  sulphuric 
acid  formed  precipitated  in  the  usual  way  by  chloride  of 
barium. 

I  have  substituted  for  the  alkaline  metallic  solution,  a 
solution  of  permanganate  of  potash  in  the  strength  of  i 
gramme  of  permanganate  to  200  c.c.  of  water,  and 
find  that  it  gives  results  quite  as  accurate  as  those  obtained 
by  using  an  ammontacal  solution  of  silver.  By  the  em- 
ployment of  the  permanganate,  it  will  be  readily  seen,  that 
there  is  a  considerable  saving  of  time  and  work.  In  order 
to  test  the  accuracy  of  the  method,  six  samples  of  pig-iron 
borings  were  weighed  out  (about  six  grammes  each),  and 
treated  identically  in  the  same  way,  with  the  exception  that 
with  three  an  ammoniacal  solution  of  silver  was  used,  and 
with  the  remaining  three  a  solution  of  permanganate  of 
potash.  The  sulphide  of  silver  formed  was  filtered  and 
oxidised  by  bromine  water.  The  residues,  after  treatment 
with  muriatic  acid  in  the  flask,  were  invariably  filtered  off 
and  washed,  then  evaporated  twice  to  dryness  with  aqua 
regia,  taken  up  with  muriatic  acid,  filtered,  and  the  filtrate 
added  to  the  main  solution  containing  the  sulphuric  acid. 
In  using  the  permanganate,  I  have  found  it  necessary  to 
avoid  a  very  rapid  evolution  of  gas.  It  is  also  necessary 
to  pass  the  gas  through  at  least  three  tubes  or  bottles  con- 
taining the  solut  on  of  permanganate.  The  gas  then  gives 
not  the  slightest  blackening  when  passed  into  a  lead  or 
silver  solution.  After  the  evolution  of  gas  has  completely 
ceased,  and  air  has  been  drawn  through  the  apparatus  for 
some  .time,  the  contents  of  the  bottles  are  poured  into  a 
beaker,  rinsed  out  with  water,  and  any  oxide  of  manganese 
adhering  to  the  sides,  or  to  the  tubes,  dissolved  in  a  little 
muriatic  acid.  Enough  muriatic  acid  is  then  added  to  the 
beaker  to  completely  decompose  the  permanganate  and 
convert  it  into  a  clear,  colourless  solution,  in  which  the  sul- 
phuric acid  may  be  directly  precipitated.  If  the  solution 
does  not  become  perfectly  clear,  owing  to  impurities  in  the 
permanganate  used,  filtration  is  necessary  before  precipita- 
tion. 

The  following  are  the  results  obtained  by  the  two 


WUh  Silver  Solution.  With  Permanganate. 

Per  cent.  Per  cent. 

No.  I   O'loo       No.  4   0*093 

No.  a  0-003      No.  5    0-098 

No.  3  0*099      No.  6   0*091 

The  sulphate  of  baryta,  after  weighing,  was  fused  with 
a  little  carbonate  of  soda  and  potash,  and  the  sulphuric 
acid  re-precipitated,  giving — 

No.  1  0  0900      No.  4  0  0S80 

No.  2   0  0890      No.  5  0  0920 

No.  3   0  0920      No.  6  0-0850 


Mean..    ..0-0903  Mean..    t.  00883 

The  difference  In  £he  two  means  is  but  0  002  per  cent. 

•  A  Paper  r  cud  before  the  American  lnttitute  at  M mints  Engineer!, 
i8th,i»/N.  , 


The  pig-iron  used  contained  an  unexpectedly  small 
amount  of  sulphur.  It  was  made  from  a  brown  hematite 
resembling  a  bog  ore,  occurring  in  vast  quantities  at 
Katahdin  Furnace,  Piscataquis  County,  Maine,  containing 
3  per  cent  of  sulphuric  acid.  J 


- 
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NEW  DEEP-SEA  THERMOMETER. 

Messrs.  Negketti  and  Zambra  have  recently  com- 
municated to  the  Royal  Society  the  description  of  a  new 
Deep-Sea  Thermometer.  Fot  the  purpose  of  ascertaining 
the  temperature  of  the  sea  at  various  depths,  and  on  the 
bottom  itself,  a  peculiar  thermometer  was,  and  is,  used, 
having  its  bulb  protected  by  an  outer  bulb  or  casing,  in 
order  that  its  indications  may  not  be  vitiated  by  the 
pressure  of  the  water  at  various  depths, 
that  pressure  being  about  1  ton  per 
square  inch  to  every  800  fathoms. 
This  thermometer,  as  regards  the  pro- 
tection of  the  bulb  and  its  non-liability 
to  be  affected  by  pressure,  is  all  that 
can  be  desired  ;  but  unfortunately  the 
only  thermometer  available  for  the 
purpose  of  registering  temperature  and 
bringing  those  indications  to  the  sur- 
face is  that  which  is  commonly  known 
as  the  Six's  thermometer — an  instru- 
ment acting  by  means  of  alcohol  and 
mercury,  and  having  movable  indices 
with  delicate  springs  of  human  hair 
tied  to  them.  This  form  of  instru- 
ment registers  both  maximum  and 
minimum  temperatures,  and  as  an 
ordinary  out-door  thermometer  it  is 
very  useful ;  but  it  is  unsatisfactory 
for  scientific  purposes,  and  for  the 
object  which  it  is  now  used  it  leaves 
much  to  be  desired.  Thus  the  alcohol 
and  mercury  are  liable  to  get  mixed 
in  travelling,  or  even  by  merely 
holding  the  instrument  in  a  horizontal 
position;  the  indices  are  also  liable 
either  to  slip  if  too  free,  or  to  stick  if 
too  tight.  A  sudden  jerk  or  concus- 
sion will  also  cause  the  instrument  to 
give  erroneous  readings,  by  lowering 
the  indices  if  the  blow  be  downwards, 
or  by  raising  them  if  the  blow  be  up- 
wards. Besides  these  drawbacks,  the 
Six's  thermometer  causes  the  observer 
additional  anxiety  on  the  score  of 
inaccuracy  ;  for,  although  we  get  a 
minimum  temperature,  we  are  by  no 
means  sure  of  the  point  where  this 
minimum  lies.  Messrs.  Negretti  and 
Zambra  have  construaed  an  instru- 
ment on  a  plan  different  from  that  of 
any  other  self-registering  thermo- 
meters. Its  construction  is  most 
novel,  and  may  be  said  to  overthrow 
our  previous  ideas  of  handling  delicate 
instruments,  inasmuch  as  its  indica- 
tions are  only  given  by  upsetting  the 
instrument.  Having  said  this  much, 
it  will  not  be  very  difficult  to  guess 
the  action  of  the  thermometer ;  for  it 
is  by  upsetting  or  throwing  out  the 
mercury  from  the  indicating  column 
into  a  reservoir,  at  a  particular  moment 
and  in  a  particular  spot,  that  we 
obtain  a  correct  reading  of  the  tem- 
perature at  that  moment  and  in  that 
spot.  The  instrument  has  a  protected  bulb  thermometer, 
like  a  syphon  with  parallel  legs,  all  in  one  piece,  and 
having  a  continuous  communication,  as  in  the  annexed 
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figure.  The  scale  of  this  thermometer  is  pivotted  on  a 
centre,  and  being  attached  in  a  perpendicular  position  to 
a  simple  apparatus  (presently  described),  is  lowered  to  any 
depth  that  may  be  desired.  In  its  descent  the  ther- 
mometer ads  as  an  ordinary  instrument,  the  mercury 
rising  or  falling  according  to  the  temperature  of  the 
htratum  through  winch  it  passes  ;  but  so  soon  as  the 
descent  ceases,  and  a  reverse  motion  is  given  to  the  line, 
ko  as  to  pull  the  thermometer  to  the  surface,  the  instru- 
ment turns  once  on  its  centre,  first  bulb  uppermost,  and 
afterwards  bulb  downwards.  This  causes  the  mercury, 
which  was  in  the  left-hand  column,  first  to  pass  into  the 
dilated  syphon  bend  at  the  top,  and  thence  into  the 
right-hand  tube,  where  it  remains,  indicating  on  a 
graduated  scale  the  exact  temperature  at  the  time  it  was 
turned  over.  The  woodcut  shows  the  position  of  the 
mercury  after  the  instrument  has  been  thus  turned  on  its 
centre,  a  is  the  bulb  ;  b  the  outer  coating,  or  protecting 
cylinder  ;  c  is  the  space  of  rarefied  air,  which  is  reduced 
if  the  outer  casing  be  compressed  ;  d  is  a  small  glass 
plug,  on  the  principle  of  Negretti  and  Zambra's  patent 
maximum  thermometer,  which  cuts  off,  in  the  moment 
of  turning,  the  mercury  in  the  column  from  that  of  the 
bulb  in  the  tube,  thereby  insuring  that  none  but  the 
mercury  in  the  fibe  can  be  transferred  into  the  indicating 
column  ;  £  is  an  enlargement  nude  in  the  bend,  so  as  to 
enable  the  mercury  to  pass  quickly  from  one  tube  to 
another  in  revolving  ;  and  r  is  the  indicating  tube,  or 
thermometer  proper.  In  its  action,  as  soon  as  the  ther- 
mometer is  put  in  motion,  and  immediately  the  tube  has 
acquired  a  slightly  oblique  position,  the  mercury  breaks 
i>fl  at  the  point  i>,  runs  into  the  curved  and  enlarged 
portion  e,  and  eventually  falls  into  the  tube  F,  when  this 
tube  icfuincs  its  original  perpendicular  position.  The 
contrivance  for  turning  the  thermometer  over  may  be 
described  as  a  short  length  of  wood  or  metal  having 
attached  to  it  a  small  rudder  or  fan  :  this  fan  is 
placed  on  a  pivot  in  connection  with  a  second  ;  on 
the  centre  of  this  is  fixed  the  thermometer.  The  fan 
or  rudder  points  upwards  in  its  descent  through  the  water, 
and  necessarily  reverses  its  position  in  ascending.  This 
simple  motion,  or  half-turn  of  the  rudder,  gives  a  whole 
turn  to  the  thermometer,  and  has  been  found  very  effective. 
Various  other  methods  may  be  used  for  turning  the  ther- 
mometer, such  as  a  simple  pulley  with  a  weight  which 
might  be  released  on  touching  the  bottom,  or  a  small 
vertical  propeller  which  would  revolve  in  passing  through 
the  water.  Messrs.  Negretti  and  Zambra  have  also 
adopted  a  very  simple  and  inexpensive  clock-work  to  their 
thermometer,  and  by  these  means  an  observer  may  have 
a  record  of  the  exact  temperature  at  any  hour  of  the  day 
or  night.  We  need  hardly  say  of  what  utility  the  instru- 
ment will  prove  to  meteorologists,  and  even  manu- 
facturer*, to  whom  an  exact  record  of  temperature  is  of 
importance.  Hitherto  we  have  had  no  simple  and  in- 
expensive instrument  adapted  for  this  purpose  :  the  ther- 
iiiti»taph  in  use  at  most  observatories  is  an  elaborate  and 
expensive  apparatus,  which,  in  connection  with  photo- 
graphy,  will  record  on  paper  the  temperature  during  day 
or  night ;  it  necessitates  the  use  of  gas,  cr  any  artificial 
light,  and  of  course  is  only  available  to  persons  who  can 
have  a  building  specially  adapted  for  it. 


PROCEEDINGS  OF  SOCIETIES, 

NOVA  SCOTIAN  INSTITUTE  OF  NATURAL 
SCIENCE. 
February  12th ,  1874. 

HU  Excellency  Governor  Archibald  in  the  Chair. 

Thb  Annual  Conversation*  of  the  Nova  Scotian  Institute 
of  Natural  Science  was  held  on  February  uth,  at  7.30  p.m., 
when  ft  large  and  fashionable  assemblage  filled  the  Long 


Room  and  other  apartments  of  the  Custom  House,  the 
Inland  Revenue  Offices,  the  Geological  Museum,  and 
other  rooms  of  the  New  Provincial  Building,  Halifax, 
N.S.    The  following  programme  was  carried  out : — 

(1)  .  Dissolving  Views  Illuminated  by  the  Oxyhydrogen 

Light,    liy  Drs.  De  Wolfe  and  Warren. 

(2)  .  The  Sea- Abyssal  Zone.  By  Dr.  Honeyman,  F.G.S. 

(3)  .  Observations  upon  the  Bones  of  a  Fossil  Whale 

found  lately  in  New  Brunswick,  with  restorations. 
By  Dr.  B.  Gilpin,  President, 
(a).  Music. 

(5j.  Recreations  in  Natural  Philosophy ;  chiefly  Experi- 
ments on  Air.   By  the  Rev.  Dr.  Warren. 

(6)  .  Chemical  Relations  of  Heat.    With  experiments. 

By  Professor  Lawson,  Ph.D.,  LL.D.,  Dalhousie 
College. 

(7)  .  Promenade  and  refreshments. 

The  only  address  coming  within  the  range  of  subjects 
embraced  by  the  Chemical  News  was  that  of  Professor 
Lawson.  It  was  devoted  to  some  of  the  Chemical  Rela- 
tions of  Heat.*  He  explained  the  nature  of  heat  as  a  form 
of  force,  co-relative  with  light,  mechanical  energy,  elec- 
tricity, magnetism,  and  chemical  affinity,  showing  that  the 
one  was  convertible  into  the  other.  These  forces  in- 
fluenced  matter  ;  upon  the  varying  degrees  of  heat  depend* 
the  condition  of  matter,  whether  it  exists  as  a  solid,  a 
liquid,  or  a  gas.  Water  is  solid  at  low  temperatures  ; 
when  we  give  it  more  heat,  raising  the  temperature  to  32% 
it  becomes  a  mobile  liquid  ;  if  the  temperatuie  be  raised 
to  212°,  the  water  has  its  condition  changed  to  that  of 
an  invisible  gas,  which  we  commonly  call  "  steam."  As 
soon  as  the  excess  of  heat  above  212"  is  removed,  the  gas 
(or  steam)  passes  back  into  the  liquid  state,  and  then,  if 
further  reduced  (below  32°)  into  a  solid,  which  is  the 
present  condition  of  all  water  in  the  open  air  in  this  part 
of  the  world,  except  in  the  deep  sea  and  in  deep  lakes,  &c  , 
where  it  has  not  been  cooled  down  to  that  temperature 
(in  all  still  waters,  however,  a  foot  or  two  at  the  surface 
forms  our  ice-bridges  and  skating. pond*). 

Illustrations  were  given  to  show  that  when  a  liquid 
passes  into  a  gaseous  state  it  absorbs  heat,  which  it 
necessarily  takes  from  surrounding  bodies  and  makes  them 
cold.  Ammonia,  ether,  alcohol,  vinegar,  all  readily 
volatilise,  pass  into  the  gaseous  state  ;  and  the  absorption 
of  heat,  to  enable  them  to  do  so,  necessarily  produces  a 
sensation  of  cold  on  the  skin.  The  most  remarkable  body 
shown  was  sulphur  dioxide,  which,  when  poured  on  the 
back  of  the  hand,  evaporates  instantaneously,  produces 
intense  cold,  and  freezes  the  flesh  if  used  in  too  great 
quantity.  The  freezing  of  the  hand  in  this  way  presents 
all  the  uncomfortable  and  dangerous  symptoms  of  natural 
freezing  at  an  excessively  low  temperature  in  an  extreme 
climate.  The  evaporation  of  sulphur  dioxide  in  a  current 
of  air  produces  a  still  lower  temperature,  freezing  mer- 
cury, which  does  not  solidify  till  the  temperature  goes 
down  below  39°  below  zero.  All  these  temperatures  are 
of  the  Fahrenheit  scale,  the  only  one  known  in  Nova 
Scotia  except  in  scientific  laboratories,  where  the  Centi- 
grade system  is  coming  into  use,  and  must  in  time 
prevail. 

Professor  LawBon  entered  into  a  full  description  of  sul- 
phur dioxide,  which  is  always  produced  as  a  gas  when 
sulphur  is  burned  in  the  air  or  oxygen  ;  it  is  also  produced 
in  the  burning  of  coals  containing  pyrites  or  sulphide  of 
iron,  and  by  coal  gas  when  it  contains  sulphur  compounds ; 
and  the  wilting  of  house  plants,  and  probably  the  occur- 
rence of  coughs  and  colds  in  winter,  are  to  some  extent 
due  to  its  occurrence  in  sitting  rooms.  Its  old  name  is 
sulphurous  acid  gas.  It  is  known  also  by  the  names  of 
sulphurous  oxide,  sulphurous  anhydride,  &c,  but  every- 
one  is  familiar  with  it  by  smell,  as  that  of  the  "  smell  "  of 
burning  sulphur.    The  Professor  did  not  wish  to  burn 

*  "On  lomc  of  the  Chemical  Keltticu*  of  Heat,  illustrated  by 
Experiment*  on   the  Enec'l*  oi  Heat  on  Water  and  on  Sulphur 
Dioxide."   By  Cieorge  I.»w»on.  Ph.D.,  LL.D..  Piofcisorof  Chemittry, 
College  and  Vnivmity,  Halifax,  JV.S. 
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sulphur  just  at  present,  as  the  audience  might  soon  have 
enough  of  the  fumes.  [The  audience  obviously  misunder- 
stood this  remark,  and  His  Excellency  enquired  whether 
it  was  meant  as  a  compliment  to  the  company  that  they 
would  all  smell  sulphur  soon  enough  ;  but  the  Professor 
explained  that  his  remark  referred  only  to  the  fumes  of 
this  evening.]  He  went  on— The  gas  extinguishes  flame, 
and  the  burning  of  sulphur  is  a  common  remedy  for  ex- 
tinguishing a  fire  in  the  chimney.  However,  several 
metals  will  burn  in  the  gas,  decomposing  it— as,  for 
example,  potassium,  which  forms  polysulphide,  sulphate, 
and  thiosulphatc ;  when  simply  heated  to  about  2200°,  it 
is  decomposed  into  free  S  and  O.  It  has  decided  bleaching- 
properties,  and  is  used  for  wool,  silk,  sponge,  isinglass, 
and  other  animal  substances  that  would  be  injured  by 
chlorine  ;  also  for  straw  hats  and  wiiIjw  baskets.  A 
solution  of  the  gas  will  remove  fruit  stains  and  wine  stains 
from  linen.  It  arts  as  a  disinfectant,  an  antiseptic,  and 
has  been  used  in  preserving  meat ;  it  is  also  an  arrester 
of  fermentation,  on  account  of  which  wine  and  beer  casks 
are  sulphured,  and  sulphites  are  used  in  breweries  and 
sugar  factories.  It  preserves  vellum  and  catgut.  One  of 
its  most  remarkable  effects  is  that  produced  by  its  inhala- 
tion ;  it  is  not  only  irritating,  like  hydrochloric  acid  gas, 
and  suffocating,  like  chlorine;  but,  when  inhaled  in  a 
concentrated  form,  it  immediately  produces  catarrh  and 
sore  throat,  with  all  the  ordinary  symptoms  of  the  natural 
malady,  from  which  both  the  Professor  and  his  assistants 
(Messrs.  Lindsay  and  Stewart,  medical  students)  had 
suffered  more  or  less  during  successive  investigations. 

The  gas  is  2}  times  the  weight  of  atmospheric  air 
(sp.  gr.,  2-25).  It  is  very  soluble  in  water,  which  absorbs 
about  40  times  its  bulk  of  the  gas  at  ordinary  temperatures ; 
the  solution,  when  exposed  to  air  in  a  bottle,  changes 
slowly  to  solution  of  HjSO^  At  low  temperatures  a 
crystallised  hydrate  of  sulphurous  acid  is  obtained.  In 
preparing  the  gas  for  condensation,  the  tubes  must  be 
kept  dry,  otherwise  this  hydrate  forms  in  them  and  stops 
them  up.  At  zero  F.,  which  may  be  readily  attained  by  a  1 
fretting  mixture  of  old  frozen  snow  and  salt  (newly-fallen 
snow  does  not  answer  well,  the  sulphur  dioxide  gas  is 
easily  condensed  to  a  liquid,  which  (at  6o")  is  38  per  cent 
heavier  than  water  (sp.  gr.~  ;-$8).  The  boiling  tempera- 
ture of  this  liquid,  however,  is  14',  and  when  in  sealed 
tubes  (if  the  temperature  be  raised  to  6o%  that  of  ordinary 
air)  it  exerts  a  pressure  or  2)  atmospheres.  At  between 
105s  and  110°  below  zero  the  liquid  freezes  into  solid 
crystals,  which  are  heavier  than  the  liquid.  A  tube  of  the 
sulphur  dioxide  was  placed  on  the  hand  of  His  Excellency 
the  Lieutenant  Governor,  when  the  liquid  immediately 
began  to  boil.  Tubes  were  then  handed  round  the  room, 
so  that  every  one  might  see  the  boiling  by  the  heat  of  the 
hand.  One  lady  succeeded  so'  well  in  the  boiling  that, 
to  her  consternation,  the  tube  exploded,  and  the  cork  was 
thrown  in  the  air  as  from  a  pop-gun.  To  succeed  perfectly 
in  showing  the  boiling  of  the  liquid  dioxide  by  heat  of  the 
hand,  it  is  necessary  to  have  a  twist  of  cotton,  enveloping 
freezing  mixture,  around  the  top  of  the  tube,  to  provide 
for  rapid  condensation  ;  or  the  tube  may  be  fitted  with  an 
encircling  short  piece  of  much  wider  tube  at  top  to  contain 
the  freezing  mixture. 

The  next  experiment  was  a  very  remarkable  one.  A 
platinum  crucible  was  made  red-hot,  the  dioxide  was 
thrown  into  the  spheroidal  state,  water  was  added,  and 
the  red-hot  crucible  became  filled  with  ice— the  whole 
having  cooled  down  in  half  a  minute  from  red  heat  to  a 
temperature  far  below  freezing,  and  under  favourable 
circumstances  it  would  reach  40"  below  zero,  so  that  even 
mercury  could  be  frozen.  This  simple  but  striking  ex- 
periment excited  so  much  interest  that  after  the  clore  of 
the  regular  proceedings  it  was  repeated  over  and  over 
again  to  successive  groups,  who  wished  to  watch  closely 
the  remarkable  effects  produced,  and  to  handle  the  frozen 
crucible  that  had  been  red-hot  within  the  name  minute, 
and  was  cooled  dowrr',n  a  warm  room  by  simple  evapora- 
tion over  a  spirit-lam^flame. 
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Professor  Lawson,  in  referring  to  the  great  opportunities 
which  we  have  in  this  climate  of  studying  the  effects  of 
heat,  exhibited  a  large  bottle  containing  several  pounds  of 
glacial  sulphuric  acid  that  had  separated  and  crystallised 
spontaneously  from  a  solution  of  ferrous  sulphate  in  oil 
of  vitriol  during  the  recent  severe  weather.  The  small 
portion  of  solution  left  in  the  bottle  had  a  sp.  gr.  of  1619. 

At  half-past  nine  the  reading  of  the  papers  was  com- 
pleted, and  the  company  dispersed  to  the  various  rooms, 
some  in  quest  of  the  mineral  and  fossil  departments, 
some  to  the  tea  and  coffee  rooms,  some  to  the  microscope 
and  glass  jars  containing  the  tribute  left  by  the  Challenger 
on  her  visit  to  Halifax,  and  others  in  search  of  the  bones 
of  the  fossil  whale.  The  meeting  was  a  very  successful 
one,  and  has  excited  some  scientific  interest  in  the 
general  community. 


NOTICES  OF  BOOKS. 


yonrnal  of  the  Chemical  Society.   Containing  the  Papers 
read  before  the  Society  and  Abstracts  of  Chemical 
Papers  published  in  other  journals.    Edited  by  Henry 
Watts,  B.A.,  F.R.S.    London:  J.  Van  Voorst.  1874. 
Index  to  the  First  Txcenty-five  Volumes  of  the  Journal  of 
the  Chemical  Society,  1848-1872  ;  and  to  the  Memoirs  and 
Proceedings,  1841-1847.    Compiled  by  Henry  Watts, 
B.A.,  F.R.S.    London :  J.  Van  Voorst.  1874. 
The  Chemical  Society  of  London  has  entered  upon  the 
fourth  year  of  an  enterprise  unique,  as  far  as  we  know,  in 
the  annals  of  a  scientific  society,  and  deserving  the  sup- 
port of  everyone  connected  with  chemistry.   The  monthly 
Journal  now  contains,  in  addition  to  the  papers  read  before 
the  Society,  abstracts  of  the  chemical  papers  published  in 
England,  America,  and  on  the  Continent.    Fellows  of  the 
Society,  or  annual  subscribers  of  one  guinea,  are  not  only 
thus  relieved  from  the  .necessity  of  taking  in  a  large 
number  of  journals  in  order  to  ascertain  what  is  being 
done  in  any  department  of  chemistry,  but  they  have  the 
matter  of  the  chemical  communications  placed  before 
them  in  a  condensed  form.    To  those  with  but  little  spare 
time,  or  unacquainted  with  foreign  languages,  this  is  a 
great  boon.    The  last  annual  volume  may  be  taken  as  an 
example  of  the  bulk  which  this  valuable  material  occupies. 
We  find  that  it  contains  nearly  1300  pages,  of  which  by 
far  the  greater  number  are  taken  up  by  the  abstracts, 
which  amount  to  about  1400.    These  abstracts  are  pre- 
pared by  some  two  dozen  Fellows  of  the  Society,  aided  by 
the  Editor  and  a  committee  of  publication. 

We  may  state  that  technical  chemistry  comes  in  the 
second  place  as  to  the  number  of  subjects  treated  of,  the 
first  place  being  occupied  by  organic  chemistry ;  then 
follow  papers  on  analytical,  mineralogies),  physical,  in- 
organic, physiological,  and  agricultural  chemistry.  Our 
American  and  manufacturing  readers  will  especially 
appreciate  the  usefulness  of  such  a  work.  The  expense 
of  publication  is  very  considerable,  and  is  at  present 
largely  borne  by  a  guarantee  fund  raised  among  the 
Fellows  of  the  Society.  The  British  Association  has 
recognised  the  great  value  of  this  work  by  making  a  yearly 
grant  of  £100  towards  its  expense. 

The  Index  to  the  Journal  since  its  first  issue  in  1841 
will  also  be  found  a  most  useful  work,  referring  as  it  does 
to  a  period  of  such  great  activity  in  chemistry.  Mr.  Watts 
has  not  confined  himself  to  a  bare  arrangement  of  titles, 
but  has  also  referred,  in  many  cases,  to  the  different  sec- 
tions of  the  papers. 


The  Worthies  of  Cumberland.    By  H.  LoNSPALE,  M.D. 

London  :  C.  Routledge  and  Sons. 
Tins  work  contains  biographies  of  Wordsworth,  the 
Blamircs,  Thomas  Tickell,  Dr.  Thomas  Addison,  the 
Loshes  of  Woodside,  and  Hugh  Lee  Pattinson.   The  two 
last-mentioned  names  will  chiefly  attract  the  attention  0/ 
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our  readers.  John  Losh  may  be  regarded  as  the  fore- 
runner of  the  alkali  manufacture  on  the  Tync.  In  con- 
junction with  Earl  Dundonald— the  father,  we  presume,  of 
the  great  admiral— he  established  alkali  works  at  Dell's 
Close,  near  Newcastle,  struggling  manfully  against  the 
salt  excise  and  its  inconveniences.  His  brother,  William 
Losh,  took  up  the  unfinished  task,  and  lived  to  see  the 
alkali  trade  of  the  north  assume  its  present  gigantic  pro- 
portions— the  result,  in  no  small  degree,  of  his  skill,  per- 
severance, and  energy. 

James  Losh,  another  brother,  afterwards  Recorder  of 
Newcastle,  was  mixed  up  in  the  controversy  concerning 
the  discovery  of  the  safety-lamp.  Sir  Humphrey  Davy 
wrote  him  a  very  peppery  letter  for  having  joined  in  pre- 
senting a  service  of  plate  to  his  rival,  Stephenson. 

The  most  remarkable  and  valuable  memoir  in  the  book, 
however,  is  that  of  Pattinson,  the  inventor  of  the  world- 
famed  process  for  separating  silver  from  argentiferous 
leads,  and  otherwise  one  of  the  most  able  and  successful 
practical  chemists  the  world  has  ever  seen  ;  witness  his 
oxychloride  of  lead,  his  improvements  in  the  preparation 
of  magnesia,  his  investigations  on  the  electricity  of  steam, 
and  his  explanation  of  the  Gateshead  explosion. 

We  can  most  cordially  recommend  this  work  to  all  who 
feel  an  interest  in  the  history  either  of  applied  science  or 
of  literature.  Extracts  numerous  and  interesting  might 
easily  be  given ;  suffice  it  to  say  that,  in  addition  to  the 
subjects  of  his  biographies,  the  author  brings  us  in  contact 
with  Davy,  Humboldt,  Faraday,  Stephenson,  Dundonald, 
Coleridge,  Jeffrey,  Paley,  and  many  other  men  of  mark  of 
the  last  century  and  the  earlier  half  of  the  present.  One 
circumstance  strikes  us,  however,  as  remarkable : — The 
life  of  John  Dalton  has,  indeed,  been  adequately  written, 
still  it  is  curious  to  find  htm  entirely  omitted  n  an 
of  the  worthies  of  Cumberland. 


f  Chrutcal  Nmwr, 
I     May  8,  1874. 


Fruits  and  Farinaeea :  the  Proper  Food  of  Man.  By  the 
late  John  Smith,  of  Malton.  Edited  by  Emeritus  Pro- 
fessor Francis  W.  Newman,  for  the  Vegetarian  Society. 
London  :  F.  Pitman,  Paternoster  Row.  1873. 

Ws  do  not  know  whether  vegetarianism  be  on  the 
increase,  and  we  cannot  imagine  that  Mr.  Smith's  book 
will  bring  it  more  into  vogue  ;  for,  although  he  attempts 
to  prove  that  vegetables  were  the  "  original "  and  the 
"  natural  "  food,  and  still  constitute  the  "  best "  food  of 
roan,  his  arguments  and  proofs  are  in  the  main  so  unsatis- 
factory, that  we  are  more  inclined  than  ever  to  be 
omnivorous.  The  proof  that  vegetables  were  the  original 
food  of  man  are  mainly  taken  from  Genesis,  Ovid,  Pope, 
and  Thomson;  Hippocrates  and  Galen  (who  are  called 
eminent  physicians ")  are  quoted  as  authors  of  the 
statement  that  all  early  races  "  were  perfectly  natural  and 
simple  in  their  diet."  Of  course,  before  fire  was  known, 
man  in  his  crudest  and  most  barbaric  state  was  com- 
pelled to  live  on  the  fruits  of  the  earth,  or  on  raw  flesh, 
but  we  have  no  wish  to  go  back  to  that  state  of  semi- 
gorillaism. 

If  our  author  desires  an  ancient  account  of  man  in  this 
early  period,  we  refer  him  to  Lucretius  ("  De  Natura 
Rerum,"  lib.  v.,  930  st  seq.),  where  he  will  find  an  account 
of  the  fruit-loving  race.  The  earth,  says  Lucretius,  then 
furnished  plenty  of  whortle-berries,  larger  than  tho*e 
which  now  grow,  upon  which  men  Kved,  together  with 
acorns  and  fine  crab-apples ;  but  the  conditions  and  the 
mode  of  life  there  delineated  is  in  good  sooth  anything 
but  enticing.  The  men  who  lived  on  fruits,  lived  in  caves, 
and  clothed  themselves  with  the  untanned  skins  of  wild 
beasts,  when  they  could'  get  them. 

Next,  our  Author  gives  us  the  evidence  from  compara- 
tive anatomy  to  prove  that  man  is  not  a  flesh-eating 
animal.  He  assures  us  that  our  teeth  are  not  adapted 
for  the  purpose  :  that  in  reality  we  have  no  pointed 
canine-teeth  in  our  head,  although  we  give  them  that 
name.  Other  arguments  are  drawn  from  our  zygomatic 
arch,  alimentary  canal,  stomach,  colon,  and  ccecum,  liver, 


and  perspiratory  glands.  In  effect,  he  endeavours  to 
show  that  we  resemble  the  heibivora  in  the  following 
respects  :— 

(<i).  In  the  absence  of  claws  and  tusks. 

!b).  In  the  joint  of  the  lower  jaw. 
c).  In  the  form  of  the  cheek-arch. 
id).  In  the  considerable  length  of  alimentary  canal. 
(<•).  In  the  size  and  complexity  of  the  other  digestive 
organs. 

(/).JIn  the  number  of  the  perspiratory  glands. 

Many  other  arguments,  for  the  most  part  very  irrele- 
vant, are  adduced  in  favour  of  a  vegetable  diet.  In  the 
comparison  of  the  food  of  an  Esquimaux  with  that  of 
an  Arab,  no  mention  is  made  of  the  fact  that  the  tern 
perature  of  the  blood  of  the  former  is  the  same  as  that 
of  the  latter,  while  the  cooling  causes  are  infinitely  greater 
and  the  food  requires  to  be  adapted  to  the  differences  of 
climate.  Some  experiments  are  quoted  in  which  men  were 
fed  daily  on  2  lbs.,  3  lbs.,  and  1  lb.  respectively  of  pota- 
toes for  breakfast,  dinner,  and  supper.  We  are  not  told 
how  long  the  experiment  was  continued,  but  eight  out  of 
the  ten  men  experimented  upon  gained  weight,  which  is, 
perhaps,  not  to  be  wondered  at  when  wc  remember  that 
they  were  confined  closely  and  had  very  light  work  to  do. 
In  another  experiment,  men  were  fed  upon  oatmeal, 
buttermilk,  and  potatoes  ;  their  work  was  very  light, 
and  we  cannot  wonder  at  the  fact  that  they  gained  weight. 
But  we  should  like  to  know  how  it  was  gained,  or  rather 
where  the  gain  took  place,  and  what  was  the  condition 
of  their  muscles. 


CORRESPONDENCE. 

COMMERCIAL  ANALYSES. 

To  the  Editor  of  the  Chemical  News. 
Sir,— In  commercial  analysis  it  is,  I  suppose,  unavoidable 
that  discrepancies  should  often  occur  between  the  results 
of  the  chemist  for  the  buyer  and  those  of  the  chemist  for 
the  seller.  But  even  if  this  be  the  case  it  is  well,  perhaps, 
that  when  an  analysis  which  appears  absurd  in  itself  is 
tendered  in  return  for  a  fee,  that  the  analyst  should  be 
invited  to  explain  his  results  or  refund  the  fee.  A  case  in 
point  has  lately  occurred,  and  as,  after  two  applications 
for  an  explanation  of  the  analysis,  I  have  failed  to  obtain 
anything  satisfactory,  I  now  ask  you  to  favour  me  by 
publishing  the  case,  in  the  hope  that  some  brother  chemist 
may  either  supply  the  needed  light  to  elucidate  the  results 
bought,  or  strengthen  my  own  opinion  of  their  inaccuracy. 

A  short  time  back  some  spent  char  was  placed  in  my 
hands  for  analys-s,  a  sample  being  also  sent  to  a  local 
chemist.  The  percentage  of  phosphate  of  lime  only  was 
required,  and  inasmuch  as  my  own  result  was  more  than 
2  per  cent  higher  than  that  obtained  by  the  buyer's 
chemist,  a  portion  of  identically  the  same  sample  was,  by 
my  request,  sent  to  London  to  be  analysed  by  a  gentleman 
well  known  as  having  great  experience  in  the  examination 
of  phosphates.  The  results  of  all  three  operators  I  append. 
No.  1,  analysis  by  London  chemist.  No.  2,  provincial 
chemist.    No.  3,  my  own  analysis. 

I.  II. 

Water  and  organic  matter 
Phosphoric  acid 

Lime  

Oxide  of  iron  and  alumina 
Magnesia,carbonicacid,&c.  3*47 
Insoluble  siliceous  matter  2*10 

*  Equal  to  tribitic  phosphate  of  lime,  71*67 

^  »•  It  M  M  7^  ^ 

Now,  Sir,  setting  my  own  results  aside,  and  ignoring 
the  estimation  of  phosphate  of  lime  made  by  the  local 
chemist,  because  it  is  an  estimation  of  phosphoric  acid 
only,  I  set  seriously  to  considering  the  results  offered  by 
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tt  e  London  gentleman.  Phosphoric  acid  when  saturated 
with  lime  is  known  to  form  a  compound  in  which  acid  is 
to  base  as  71 : 84.  And  if  we  take  the  amount  of  phos- 
phoric given  in  this  analysis  we  shall  find  it  will  require 
38-84  per  cent  of  lime  to  form  this  compound.  The  total 
lime  stated,  uncombined  with  carbonic  acid,  is  44-1  percent ; 
thus  there  appears  an  amount  of  5-26  per  cent  lime  un- 
combined or  combined  with  some  organic  acid.  The  sub- 
stance is  not  alkaline  to  test-paper,  hence  the  lime  is  not 
uncombined,  and  if  the  carbonic  acid  be  estimated  after 
ignition, and  heatingwith  ammonia  carbonate,  no  increase 
of  carbonic  acid  is  found,  hence  the  lime  cannot  be  com- 
bined with  an  organic  acid.  The  question  is  of  some  im- 
portance because  it  has  become  greatly  the  custom  with 
analysts  to  report  in  phosphates  an  excess  of  lime,  which 
does  not  show  itself  either  by  alkalinity  of  the  ignited 
phosphate,  or  by  an  amount  of  carbonic  or  other  acid 
sufficient  to  justify  the  statement  that  it  is  present. 

If  any  of  your  readers  could  explain  how  the  analysis 
No.  x  can,  under  the  circumstances,  be  correct,  and  would 
kindly  take  the  trouble  to  do  so,  I  should  feel  much 
indebted. — I  am,  &c, 

Edmund  A.  Cook. 

12,  Norwood  Grove,  W.  Derby  Rd., 
Liverpool,  April  aS.  1874. 

VALUATION   OF  SALT-CAKE. 

To  the  Editor  of  the  Chemical  News. 
Sir, — Mr.  \Vm.  Simraonds  seems  to  have  mistaken  my 
object  in  communicating  what  I  did  to  the  Chemical  News 
regarding  salt-cake  valuation.  I  only  said  it  was  the  plan 
followed  in  a  great  centre  of  its  manufacture,  and  hence 
some  of  the  discrepancies  observed  in  its  analysis.  I  am 
perfectly  aware  that  the  process  is  far  from  perfect ;  but 
when  I  state  that  it  is  no  uncommon  thing  for  a  chemist 
or  his  assistant  to  have  ten  or  twelve  samples  of  salt-cake 
to  do  directly,  besides  other  work,  it  will  be  seen  that  it 
would  be  impossible  to  make  an  analysis  such  as 
Mr.  Simmonds  gives  us  for  reference.— I  am,  &c, 

R.  I.  TlNNlSWOOD. 

Radcliffe.  near  Manchester. 
May  a,  1874. 

1  1 

ON   THE  CHEMICAL   EXAMINATION  AND 
COMPARATIVE  COMPOSITION  OF  SOME 
SPECIMENS  OF  PRESERVED  MEAT. 

To  the  Editor  of  the  Chemical  News. 
Sir, — I  observe  in  the  current  number  of  your  journal  a 
paper  by  Mr.  Ogilvie,  in  which  he  makes  some  statements 
which,  to  my  mind,  require  some  slight  correction. 

The  method  he  prefers  to  adopt  to  obtain  comparative 
results  I  do  not  purpose  to  ctiticise,  seeing  that  these 
methods  are  but  vague  at  best,  and  any  mode  of  proceed- 
ing that  may  be  adopted  is  useful  for  comparison  ;  what 
I  would  do,  however,  is  to  correct  the  dogmatic  statements 
which  Mr.  Ogilvie  makes,  and  which  I  am  sure  he  would 
not  have  done  had  he  carefully  considered  some  of  the 
points  to  which  I  will  now  refer. 

In  the  comparative  table  on  page  182  it  is  sta'.cd  that 
the  "alcoholic  extract"  includes  "crcatin,  inosic  acid, 
laittc  acid."  Now  creatin  and  inosic  acid  are  not  soluble 
in  cold  alcohol,  and  nearly  insoluble  in  hot,  and  crcatinin 
and  sarkosin  act  in  the  same  manner,  so  that  these 
bodies  would  be  in  the  "watery  extract."  In  this  last 
mentioned  extract  gelatin  is  included ;  was  it  a  hot  or 
cold  extract,  and  as  the  numbers  are  so  high  for  Liebig's 
extract  was  there  any  gelatin  in  the  sample  analysed  ? 

Lower  down  the  list  we  have  the  proportions  of  "  fibrin 
or  syntonin."  Fibrin  is  an  insoluble  form  of  albumen 
undoubtedly,  but  syntonin  is  an  acid-albumen  obtained  in 
a  very  different  manner,  and  is  soluble  in  dilute  mineral 
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cellular  and  fibrous  matter,  but  is  also  necessary  for  the 
digestion  of  the  other  elements  of  food,"  for  herbivorous 
animals  take  but  little  fat  in  the  food  they  eat,  yet  they 
convert  starchy  matters  largely  to  fat.  And,  again,  seeing 
that  the  more  important  and  greater  part  of  the  body  is 
not  "  cellular  or  fibrous  "  it  cannot  matter  whether  fat  is 
necessary  for  the  repair  of  those  tissues,  though  it  is  well 
known  they  neither  of  them  contain  fat. 

A  few  lines  below  this  the  following  expression  occurs : — 
"  As  without  them  (the  salts)  the  other  bodies  could  not 
be  ingested."  How  the  absence  of  salts  can  affect  inges- 
tion I  do  not  know;  to  ingest  means  to  put  into  the 
stomach. 

Further  on  Mr.  Ogilvie  falts  into  a  greater  error  yet,  or 
perhaps  he  has  been  misinformed  on  the  subject.  He 
compares  the  jelly  of  preserved  mutton  and  Liebig's 
extract  of  meat  with  tea  and  coffee  as  nerve  stimulants. 
He  says  they  contain  an  alkaloid  (?),  creatin  corresponding 
in  chemical  relationship  with  theine  and  caffeine.  This  is 
quite  incorrect ;  in  Strecker's  researches  on  this  matter 
the  constitution  of  these  bodies  could  not  be  harmonised, 
although  it  was  thought  possible  they  might  belong  to  an 
homologous  series,  even  when  decomposition  did  not 
yield  the  same  results. 

These  bodies — crcatin,  uric  acid,  urea,  and  lactic  acid — 
are  undoubtedly  waste  products  of  the  animal  economy. 
The  fact  that  they  occur  in  the  urine  in  health  shows  that 
they  are  waste  material,  and  their  presence  in  muscle  is 
merely  an  evidence  that  they  are  constantly  in  process  of 
conversion,  and  of  course  are  necessarily  always  to  be 
found. 

So  far  from  exciting  mental  activity,  urea  and  creatin 
produce  coma,  and  lactic  acid  produces  variously,  if  in 
excess,  rheumatism,  rickets,  or  mollities  ossium. 

That  extract  of  meat  is  beneficial  is  still  an  unsettled 
point.  Bogoslowsky  (Arch.  /.  Anal.  tt.  Physik,  1872, 
347,  421)  give  some  experiments  on  this  subject,  in  which 
warm  water  acted  in  exactly  the  same  way  as  extract  of 
beef  solution  ;  and  that  large  doses  of  extract  killed  the 
animal  as  did  water  containing  the  same  proportion  of 
mineral  matter  as  the  extract. 

Apart  from  scientific  evidence  there  can  be  no  doubt 
that  Australian  preserved  mutton  is  an  excellent  food.  It 
is  largely  used  in  asylums,  prisons,  and  workhouses,  the 
inmates  of  which  undoubtedly  preserve  their  health  and 
strength  in  a  remarkable  manner. 

I  trust  that  Mr.  Ogilvie  will  regard  these  criticisms  as 
they  are  meant,  as  a  courteous  explanation  of  errors,  the 
which  should  always  be  corrected. — I  am,  &c, 

S.  VV.  Moore. 

Physiological  Laboratory, 
St.  George'*  Hoipital,  S.W. 
April  30.  1874. 


CHEMICAL 


NOTICES  FROM 
SOURCES. 


FOREIGN 


Nors.  All  degrees  of  temperature  arc  Centigrade,  snlettolherw  lee 


Comptes  Rcndut  Hebdomndnires  des  Stances  de  I' Academic 
det  Sciences,  March  lO,  1874. 
Note  on  the  Employment  of  Flexible  Laminse  for 
Tracing  Arcs  of  a  Circle  of  Large  Diameter.—  M. 
Resal. 

Experimental  Researches  Leading  to  a  Determina- 
tion of  the  Temperature  of  the  Sun.— P.  Secchi.— The 
author  sought  to  compare  the  solar  radiation  with  that  of 
the  electric  light.  He  used  the  thermheliometer  described 
in  his  work  on  the  Sun.  It  is  difficult  to  determine  the  surface 
of  the  radiating  parts  of  the  carbons,  and  he  endeavoured 
to  do  so  by  comparing  their  dimensions  with  those  of 
glass  tube,  placed  very  near,  and  estimating  the  distance. 
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at  which  a  platinum  wire  •ntcred  into  fusion  without 
touching  them.  Thus,  a  surface  nearly  rectangular  was 
got,  and  the  radiation  of  parts  exterior  to  this  limit  was 
cut  off  by  diaphragms.  The  temperature  produced  by 
solar  radiation  was  determined  about  midday  on  several 
days  in  July,  and  with  the  same  instrument.  The  differ- 
ence was  found  I7-i6°,  or,  with  correction  for  atmospheric 
absorption,  17-37".  Substituting  this  in  the  formula,  the 
solar  radiation  is  given  as  thirty-six  and  a  half  times  that 
of  the  carbon  points.  This  estimate,  however,  is  con- 
sidered  under  the  truth;  and  if  we  take  M.  Sorci's  direct 
estimate  (on  Mont  Blanc)  of  2ri3:i  instead,  then,  supposing 
the  temperature  of  the  radiating  surface  of  the  carbons 
3000°  (which  is  not  exaggerated),  and  supposing  the  radia- 
tion proportional  to  the  temperature,  we  get,  for  the 
potential  temperature  of  the  sun,  133.7S00.  This  might  be 
even  raised  to  169,980".  if  the  figure  of  270  were  taken  as 
produced  by  solar  radiation.  If  the  temperature  of  the 
sun  reaches  only  some  thousands  of  degrees,  his  cooling 
should  be  sensible  in  a  comparatively  short  time,  and  the 
diminution  of  temperature  should  lead  to  a  notable  accel- 
eration of  the  stars'  radiation. 

Report  on  Geodesic  Works  Relative  to  the  New 
Determination  of  the  Meridian  of  France.— M.  de 
Beaumont  (in  name  of  Commission). — It  is  hoped,  by 
completion  of  the  work  now  in  hand,  to  obtain  the  measure 
of  an  arc  of  meridian,  which  from  the  Shetland  Islands  to 
the  Great  Desert  of  Sahar.i  will  embrace  more  than  26  of 
latitude.  This  will  furnish,  for  determination  of  the  size 
and  figure  of  the  earth,  a  more  extended  baic  than  any 
used  hitherto. 

Memoir  on  the  Swimming-Bladder  as  regards 
Station  and  Locomotion  of  the  Pish  (continued). — M. 
Moreau. — A  perch  contracted  (in  volume)  momentarily  on 
a  shock  of  electricity  being  given  to  it.  It  can  also 
diminish  its  volume  voluntaiily  ;  when  making  an  effort, 
e.g.,  to  pass  an  obstacle.  Such  contractions  are  only  of 
short  duration,  and  are  probably  not  utilised  by  the  fish 
to  change  its  density,  and  favour  its  movements  of  ascent 


winter,  witli  preparing  a  large  quantity  of  the 
crystalline  hydrate  of  sulphuric  acid.  The  large  brilliant 
crystals  were  drained  for  eight  days  on  a  plate  of  biscuit- 
purccUin,  and  the  heat  developed  during  their  solution 
was  then  determined.  In  presence  of  200  H2Oj  three 
experiments  gave  a  mean  of  3*56  at  the  temperature  of 
j  1*5  .  The  heat  given  off  by  the  same  acid  melted,  at 
the  same  temperature,  and  in  presence  of  the  same  amount 
of  water  was  5  40.  Hence  the  heat  of  fusion  of  the  bi- 
hydratcd  acid,  b04II,HO  =  1S43. 

Heat  of  Combustion  of  the  Varieties  of  Red  Phos- 
phorus.— L.  Troost  and  P.  Hautefcuillc. — The  appear- 
ance of  red  phosphorus  depends  on  the  highest  temperature 
to  which  it  has  been  exposed.  If  prepared  at  265%  it 
forms  splendid  red  masses,  with  a  vitreous  fracture  like 
that  of  realgar.  If  prepared  at  440s  it  is  of  an  orange 
shade,  and  its  fracture  is  dull  and  granular.  Above  500" 
it  becomes  more  compact,  and  has  a  bright  violet-grey 
colour.  That  obtained  at  5805  has  a  conchoidal  fracture, 
and  in  thin  layers  it  appears  semi-transparent.  Crystalli- 
sation commences  in  ruby-red  particles,  which  recall  the 
geodes  of  hyaline  quartz  found  in  agate.  The  specific 
gravity  and  the  heat  of  combustion  vary  in  a  continuous 
manner  in  specimens  formed  at  gradually  increasing  tem- 
peratures. The  kind  prepared  at  265'  has  the  specific 
gravity  2-148,  and  its  seat  of  combustion  exceeds  that  of 
common  red  phosphorus  by  320  calorics  per  grm.  Red 
phosphorus  obtained  at  360"  has  the  specific  gravity  2-19, 
and  its  heat  of  combustion  exceeds  that  of  the  crystalline 
red  variety  by  298  calories.  That  formed  at  500*  has  the 
specific  gravity  2-293,  and  its  heat  of  combustion  is  still 
higher  than  that  of  the  crystalline  kind.  That  obtained 
at  580°  has  a  heat  of  combustion  lower  than  that  of  the 
crystalline  red  variety  by  50  calories. 

Chemical  Nature  of  the  Sulphide  of  Iron  (Troilitc) 
contained  in  Meteoric  Irons. — Stan.  Meumer. — The 
author  contests  the  view  of  Lawrence  Smith  that  troilite  is 
a  simple  proto-sulphide  of  iron,  and  regards  it  as  a  variety 
of  Ureithaupt's  pyrrhotinc,  Fe7Sg.  This  opinion  is  founded 


or  descent.    The  swimming  bladder  confines  the  fish  in  a  I  on  the  resuhs  of  the  analysis  of  severaf  troilites  submitted 

to  a  previous  purification.  As  a  confimatory  test  he  finds 
that  while  a  cold  aqueous  solution  of  the  sulphate  of 
copper  is  instantly  reduced  to  metallic  copper  by  the  proto- 
sulphide  of  iron,  troilite,  like  pyrrhotinc,  remains  entirely 
unattacked  under  the  same  circumstances.  Jannctaz  has 
shown  that  in  contact  with  an  aqueous  solution  of  the 
bisulphate  of  potash,  proto-sulphides,  such  as  galena, 
blende,  &c,  give  off  sulphuretted  hydrogen,  whilst  nothing 
similar  ensues  if  the  sulphide  has  a  different  constitution. 
Treated  in  this  manner  proto-sulphide  of  iron  gives  off 
sulphuretted  hydrogen,  whilst  with  troilite  no  odour  can 
be  perceived. 

Phosphate  of  Cerium  containing  Fluorine.— Rado- 
minski.— This  paper  has  b;en  already  noticed. 


zone,  the  middle  of  which  corresponds  to  its  normal 
volume,  to  that  which  the  density  of  the  water  gives  it. 
The  bladder  is  a  permanent  source  of  danger  to  the  fish. 
In  fishing  for  whiting  pont  (Gadus  barbntui)  with  a  line 
not  more  than  2  to  3  metres  long,  the  author  found  that 
all  the  animals  brought  up  had  their  bladders  ruptured. 

Conditions  Determining  the  Movements  of  Grains 
of  Chlorophyll  in  the  Cells  of  Elodta  canadensis.— h\. 
Prillieux. — The  author  distinguishes  between  movements, 
on  which  light  has  influence,  in  the  intact  plant,  and  other 
movements  produced  through  lesion  of  the  tissues.  He 
thinks  that  the  most  natural  way  to  explain  the  facts  of 
observation  is  by  supposing  that  the  grouping  of  grains  of 
chlorophyll  is  determined  by  attractions  which  they  exert 
on  each  other,  and  which  the  membranes  exert  on  them. 

Laws  of  the  Plane  Distribution  of  Pressures  within 
Isotropous  Bodies  in  the  State  of  Limited  Equili- 
brium.— M.  Boussinesq. 

Friction  of  Glaciers  and  Erosion  of  Valleys.— M. 
Ch.  Grad,— The  author  gives  reasons  for  thinking  that 
neither  the  valleys  of  the  Alps,  nor  the  lakes  of  Italy  and 
Switzerland,  nor  the  fjords  of  Norway  and  Greenland  owe 
their  origin  to  erosion  by  glaciers. 

Symetric  Isomerism,  and  on  the  Four  Tartaric 
Acids.— MM.  Berthelot  and  Jungfleisch.— The  union  of 
dcxtro-tartiric  and  l.Tvo  tartanc  acids  to  form  the  optically 
neutral  acid  in  a  solid  state  liberates  +4-43".  The  mix- 
ture of  the  two  acids  in  solution  sets  free  only  +0-12".  It 
appears  probable  that  these  two  acids  remain  almost 
entirely  separate  in  their  dilute  solutions,  and  that  water 
decomposes  in  great  part  the  neutral  acid  into  its  two 
acid  constituents. 

Crystalline  Hydrates  of  Sulphuric  Acid.— M. 
Berthelot.— The  author  bas  bten  engaged,  during  the  past 


Bulletin  de  In  Soeiete  dl'.neouragemenl  pour  I  Industrie 
Nationale,  No.  4,  April,  1874. 

Report  made  by  M.  Salvetat,  in  the  Name  of  the  * 
(  Committee  of  Chemical  Arts,  on  the  Procedures  for 
Weaving  and  Dyeing  the  so-called  Lisieux  Cloths, 
introduced  by  M.  Theophile  Grison,  of  Lisieux. — The 
de-cription  of  the  piocesses  presents  nothing  definite. 
It  is  stated  as  a  novelty  that  M.  Grison  had  the  idea  of 
mixing  with  woollen  refuse  new  greased  cotton.  "  It 
is  evident  that  oiled  cotton  acquires  properties  equiva- 
lent to  those  of  this  fibre  when  animalised."  The  cotton 
does  not  form  the  warp  of  the  cloth,  but  is  carded  with  the 
wool  and  spun  together. 

Discourse  on  the  Modern  Pro&ce-ss  of  Chemical 
Manufactures. — M.  Anne  G  rSTTT^This  lecture  was 
delivered  in  1X73  at  the  Lyon.*  meeting  of  the  French 
Association  for  the  Advancement  of  the  Sciences.  The 
principal  points  have  been  alreacf  v  noticed  in  the  Chemical 
News.  ^~ 
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liuIUtin  de  la  Socittt  Franeaise  de  Photographit, 
No  2,  February  1874. 

At  the  meeting  of  the  Society,  February  6,  it  was  stated 
that  red  glass  was  preferable  to  yellow  for  the  windows  of 
photographic  ateliers. 

History  of  the  Preliminary  Insolation  of  the  Sensi- 
tive Layer. — M.  I'errot  de  Chaunteux. — Gaudin,  con- 
tinuing the  action  of  light  upon  a  Daguerre's  plate,  by 
means  of  a  screen  of  red  glass  obtained  in  a  high  wind 
images  of  clouds  near  the  zenith  in  half  a  second.  No 
accelerating  substances  were  then  known.    A  few  weeks 
afterwards  Becquerel,  continuing  his  researches,  found 
that  yellow  light  was  much  superior  to  red  upon  sensitive 
paper.    About  the  same  time  Forticr  Senior  obtained  in- 
stantaneous proofs  on  operating  in  a  camera  the  sides  of 
which  were  of  yellow  glass.    In  1843  Becquerel  published 
the  following  passage  : — "  If  we  spread  chloride  of  silver 
upon  white  paper,  or  upon  any  surface,  and  expose  it  in 
the  spectrum,  we  see  a  reaction  set  in  towards  the  extreme 
violet  between  the  lines  II  and  G  of  Fraunhofer,  and 
extend  on  the  one  hand  almost  as  far  as  F  in  the  blue, 
and,  on  the  other,  far  beyond  the  visible  violet.    But  if 
the  chloride  of  silver,  after  having  been  prepared  in  a  per- 
fectly dark  room,  is  exposed  for  a  short  lime  to  diffused  or 
solar  light,  so  that  it  may  not  be  blackened,  but  that 
merely  a  very  slight  commencement  of  action  may  take 
place,  and  if  it  is  afterwards  exposed  in  the  spectrum  we 
ser  a  colouration  not  only  in  the  extreme  violet,  but  an 
action  appears  at  the  same  time  in  the  least  refrangible 
part  of  the  spectrum  towards  the  extreme  red.  Becquerel 
shows  in  the  same  memoir  that  the  bromide,  iodide,  and, 
in  general,  all  salts  of  silver  undergo  the  same  reactions. 
The  discovery  of  accelerating  substances  drew  away  the 
attention  of  experimentalists  from  the  practical  application 
of  these  facts.    We  find,  however,  in  a  treatise  on  photo- 
graphy upon  paper,  published  by  M.  Blanquart-Fvrard  in 
1851,  a  chapter  on  the  use  of  a  camera  whitened  within. 
He  declares  that  by  this  means  the  susceptibility  of  the 
plates  can  be  increased  more  than  one-half.    In  1870 
Constant  recommends    the  use  of  a  camera  partially 
whitened  within,  according  to  the  use  for  which  it  is 
intended.    Bazin  obtained  an  acceleration  of  one-third  in 
time  by  introducing  red  light  into  the  camera  by  means  of 
a  special  aperture.    Leon  Foucault  exposed  his  sensitised 
plates  to  the  light  of  a  Carcel  lamp  before  placing  them 
in  the  case.    The  employment  of  green  light  has  been 
lately  found  very  useful  for  the  same  purpose. 

Second  Note  on  Heliochromy. — M.dt  Saint-Florent. 
— If  a  sheet  of  paper,  prepared  with  subchloride  of  silver 
as  described  below,  and  freed  by  washing  from  excess  of 
hydrochloric  acid,  is  placed  behind  a  painting  on  glass, 
we  obtain,  after  a  short  time,  a  negative  proof  presenting 
all  the  colours  of  the  original.  This  image  becomes 
positive  if  the  exposure  is  prolonged.  The  paper  is  pre- 
pared by  immersing  good  common  paper  in  an  alcoholic 
bath  ofnitiate  of  silver,  prepared  as  follows: 

Distilled  water   20  parts. 

Nitrate  of  silver   20  ,, 

\  ,'hen  the  solution  is  complete,  add — 

Alcohol  . .    . .    100  parts. 

Nitric  acid   to  „ 

When  taken  out  of  this  bath  the  paper  is  dried  in 
of  blotting  paper,  and  steeped  in — 

Hydrochloric  acid  (strength  ?)      ..  50 

Alcohol   50 

Nitrate  of  uranium   1 

Chloride  of  zinc    2 

In  this  bath  the  paper  is  left  for  some  minutes,  and  ex- 
posed to  light  till  it  takes  a  violet-blue  tint. 
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detection  of  sol.min  and  solanidin;  of  the  methods  for  ex- 
tracting organic  alkalies  from  the  viscera,  and  for  detect- 
ing nicotin,  brucin,  and  strychnin  ;  and  of  the  recognition 

of  hydrocyanic  acid. 
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Gazzetta  CUimica  Italiana,  Anno  iv., 
Fascicolo  i  and  2,  1874. 
Studies  in  ToxicologicajjChemistry.— Prof.Francesco 
belmi. — An  examination  of  t  he  reactions  applicable  for  the 
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Old  and  New  Reagents  for  Common  Phenol.— 
Egidio  Folacci. — The  author  points  out  the  distinctions 
between  the  blue  colour  produced  by  phenol  and  hydro- 
chloric acid  with  a  chip  of  fir-wood  and  that  given  by 
hydrochloric  acid  alone.    The  violet  colouration  given  by 
perchloride  of  iron  is  indecisive  as  being  common  to  all 
the  phenols.    The  blue  colouration  given  by  the  succes- 
sive action  of  ammonia  and  a  hypochlorite  is  less  general. 
As  this  method  turns  on  the  conversion  of  the  phenol  into 
aniline  by  the  action  of  ammonia,  the  test  is  only  avail- 
able where  the  absence  of  aniline  is  satisfactorily  demon- 
strated.   Cresylic  acid  and  thymol  yield  similar  results. 
In  complex  organic  fluids  the  reaction  may  fail.  The 
conversion  of  phenol  into  picric  acid  by  the  action  of 
nitric  acid  cannot  be  used  for  the  detection  of  the  first 
mentioned  body,  since  the  same  result  is  obtained  with  a 
great  variety  of  bodies.    The  author  pours  into  a  narrow 
test-tube  concentrated  sulphuric  acid  to  the  height  of 
4  or  5  centimetres,  and  adds  cautiously  the  aqueous  solu- 
tion containing  the  phenol,  in  such  a  manner  that  the  two 
liquids  may  not  mix.    A  formation  of  three  colours  is 
soon  perceived  at  the  line  of  contact  of  the  two  liquids. 
These  three  are  soon  reduced  into  one,  a  vermillion-red, 
which,  setting  out  from  the  plane  of  division  diffuses 
itself  through  the  entire  mass  of  the  phenol  solution. 
This  colour  is  stable,  and  remains  unaltered  for  months. 
If  the  red  liquid  is  removed  from  the  acid,  and  treated 
with  an  alkali,  it  becomes  yellow  without  losing  its  trans- 
parency.   This  reaction  serves  to  detect  1  part  of  phenol 
in  about  2000  of  water.    Another  method  is  as  follows : — 
In  a  well  glazed  porcelain  crucible  is  put  a  little  of  the 
most  concentrated  sulphuric  acid,  to  which  is  added  a 
relatively  minute  portion  of  bichromate  of  potash  The 
mixture  is  well  stirred  so  that  the  liberated  chromic  acid 
may  be  uniformly  distributed  through  the  sulphuric  acid. 
A  small  drop  of  the  liquid  under  examination  is  placed 
upon  the  acid  mixture,  which  immediately  gives  a  brown 
colouration  at  the  point  of  contact.    If  the  proportion  of 
phenol  is  larger  than  1  part  in  30,000  the  colouration  is 
accompanied  with  a  chocolate-brown  precipitate.  The 
author  has  also  examined  Landolt's  test,  which  consists  in 
adding  to  the  suspected  solution  bromine  water  in  slight 
excess.    If  phenol  is  present  a  yellowish  white  precipitate 
is  produced.    The  sensibility  of  this  reaction  extends  to 
1  part  in  45,500.    As  Landolt  has  remarked,  precipitates, 
more  or  less  similar,  are  produced  by  oxybenzoic  acid, 
the  homologues  of  phenic  acid,  anilin,  toluidin,  quinin, 
quinidin,  cinchonin,  strychnin,  narcotin,  and  morphin. 
The  author  considers  that  the  yellowish  white  precipitate 
may  be  recognised  as  tribromo-phenol  by  the  following 
reactions: — It  has  a  special  odour,  slightly  recalling  that 
of  tl'.c  hydride  of  salicyle.    It  is  insoluble  in  acids,  but 
soluble  in  alkalies,  ether,  and  absolute  alcohol.    A  very 
small  quantity  of  water  completely  separates  tribromo- 
phenol  from  its  alcoholic  solution.    If  carefully  heated  on 

filatinum-foil  it  may  be  volatilised  unchanged  without 
eaving  a  residue.  But  if  the  heat  is  strong  the  compound 
is  decomposed  and  burns  with  a  smoky  flame,  evolving 
much  bromine,  and  leaving  a  carbonaceous  residue.  A 
portion  placed  in  a  porcelain  capsule,  and  treated  with 
sulphuric  acid  and  bichromate  of  potash,  produces  a 
chocolate-brown  colour,  with  the  escape  of  bromine 
vapours.  If  the  bichromate  is  dissolved  in  water,  and  the 
experiment  conducted  in  a  glass  tube,  with  the  application 
of  heat,  the  liquid  takes  a  fine  green  colour.  If  gently 
heated  with  nitre  and  concentrated  sulphuric  acid,  it 
forms  oily  drops  of  a  fine  red  colour,  which  burn,  leavi 
a  bulky  carbonaceous  residue. 

A  Product  of  the  Condensation  of  Oxalic  Aldeb 
— Ugo  SchifT. — The  author  has  obtained  the  compr 
CuH:4Oj,  which  he  names  hydro-hexa-glyoxal. 
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Action  of  the  Amides  upon  Phenols.— Dr.  Icilio 
Guareschi. — A  continuation  of  the  author's  former  papers 
upon  the  subject. 

Action  of  Sulphur  upon  Carbonate  of  Lime. — Prof. 
A.  Cossa. — The  author  has  repeated  Pollacci's  experi- 
ments on  the  formation  of  sulphate  of  lime  by  the  action 
of  flowers  of  sulphur  upon  carbonate  of  lime  in  presence 
of  water  and  at  common  temperatures  with  a  negative 
result. 

Reduction  of  Chloride  of  Silver  by  mean  of  Hydro- 
sulphite  of  Soda. — G.  Scurati  Manzoni. — If  a  solution  of 
hydrosulphite  of  soda  is  boiled  with  recently  precipitated 
chloride  of  silver,  sulphurous  acid  is  given  off,  and  there 
remains  metallic  silver  in  a  state  of  fine  sub-division. 

Expansion  of  Fused  Sulphur.— G.  Pisati.— This 
lengthy  paper,  more  physical  than  chemical  in  its 
character,  is  not  adapted  for  abstraction. 

Reagents  for  Phenol. — G.  Tasca-Lanza. — The  author, 
criticising  Pollacci's  paper  on  this  subjccl,  shows  that 
thymol,  benzilated  phenol,  essence  of  aniseed,  &c,  give 
the  same  brown  colouration  with  chromic  mixture  as  does 
phenol. 


PATENTS. 

ABRIDGMENTS  OF  PROVISIONAL  AND  COMPLETE 
SPECIFICATIONS. 

Improvement!  in  meant  or  apparatus  for  extracting  chlorine  from 
chloride  of  lime.  James  Haithwaitc,  Brookficld  Place,  Belfast, 
Ireland.  July  4,  1873-- No.  1318.  The  object  of  the  invention  1a  to 
facilitate  the  extraction  of  chlorine  from  chloride  of  lime.  For  this 
purpose  the  chloride  of  lime  is  placed  in  an  air-tight  cistern  or  chamber 
partly  filled  with  water,  and  provided  with  one  or  more  hollow  shafts 
formed  with  hollow  arms  and  capiblc  ol  revolving,  by  which  the 
chloride  of  lime  contained  in  the  cistern  is  agitated,  and  by  a  current 
of  air  passing  through  the  shalts  and  arms  the  chlorine  is  extracted 
from  the  chloride  of  lime  and  mixes  with  the  water,  and  the  liquor 
when  settled  is  drawn  off  for  bleaching  purposes. 

Improvements  in  the  manufacture  of  ferroinanganese  and  other 
metallic  alloy 1,  and  in  apparatus  for  that  purpose.  Alexander  Uiownc, 
of  the  firm  of  Browne  and  Company,  patent  agents,  5,  Southampton 
Buildings,  Hoi  barn,  Middlesex.  (A  tommuniiation  from  the  Foun- 
dries and  Forges  Company,  Terrc  Noire,  La  Voulte  and  Bcssege, 
France).  July  5,  1S7J.— No.  3335.  The  features  of  novelty  of  this 
invention  consist  in  the  application  of  a  revolving  furnace  heated  by 
gaa  or  other  meant  to  the  manufacture  of  fcrro-mangancsc  and  other 
metallic  alloys,  also  the  mode  of  lining  the  furnace  with  carbon,  mag- 
nesia. Sec,  and  the  special  arrangement  thereof,  which  allows  it  10  be 
removed  from  the  fire  while  it  is  charged. 

Improvements  in  the  treatment  of  natural  fhosphalcs  for  the  purpose 
of  obtaining  w«at  arc  commonly  called  artificial  manures  or  fertilisers, 
und  11  apparatus  connected  therewith.  Joachim  Buquin  Howard 
Howarth,  engineer,  Salford.  Lancaster.  JulyS,  1S73.—  No.236.1.  This 
invention  consists  in  obtaining  soluble  fertilisers  frcra  phoiphatcs  by 
treating  them  with  the  fumes  of  burning  pyrites  or  other  sulphurous 


Improvements  in  the  manufacture  or  production  of  paraffin  oil. 
Edward  Mcklrum,  Dcchmont,  Linlithgow,  N.H.  July  it,  JN73. — 
No.  2407.  This  invention  relates  to  the  production  of  piraffin  oil  from 
coal  or  shale,  and  consists  in  effecting  the  distillation  of  coal  or  shale 
in  a  cupola  or  furnace  similar  to  a  blast-furnace,  so  constructed  and 
arranged  that  the  ncn-condensible  or  permanent  ga'cs  Irom  such 
distillation  may  be  introduced  above  the  place  at  which  the  air  is 
admitted,  in  order  that  any  free  oxygen  may  combine  with  such  gas 
before  coming  in  contact  with  the  products  of  distillation,  and  thus 
prevent  their  oxidation  and  destruction. 

Improvements  in  (reserving  wood.  John  Clayton  Mewburn,  patent 
agent  and  consulting  engineer,  Fleet  Street,  London.  (A  com- 
munication from  Alexandre  Hat/fcld,  Nancy,  France).  July  12,  1S73. 
—  No.  2411.  The  wood  is  impregnated  with  an  insoluble  salt  which 
hardens  it.  The  process  may  be  carried  into  effect  by  boiling  the 
wojd  in  an  extraft  of  gallo. tannic  acid,  or  by  injecting  this  acid  into 
the  wood, and  by  afterwards  boiling  the  wood  in  a  solution  of  sulphate 
of  iron,    l  or  oak  the  gallo-tannic  acid  may  be  dispensed  with. 

Imptovements  in  the  manufacture  of  sugar.    Alexander  Melville 
Clark,  patent  agent,  Chancery  Lane,  Middlesex.   (A  communication 
from  Louis  Joseph  Frederic  Margucritte,  Paris,  France)    July  12, 
1873.— No.  241 1.   This  invention  relates,  firstly,  to  the  purification  of 
Second-  and  third-quality  sugars  by  adding  the  same  to  a  saturated 
syrup  of  the  first  product  at  33"  Baumc,  the  mixture  being  worked  up 
t-     in  a  mixer,  whereby  the  molasses  adhering  to  the  surface  of  the  s:  gar 
S|    is  separated  therefrom,  and  then  passed  to  a  hydro-extractor,  a  very 
cm»hite  and  pure  sugar  b- ing  obtained.    Secondly.  To  accelerating  and 
.     intreating  the  crystallisation  ol  sugar,  and  extracting  tugar  from 
Ojectiolasies  by  the  employment  of  salts  of  soda,  ammonia,  baryta,  lime, 
acid   onlian,  magnesia,  manganese,  iron,  zinc,  and  other  salts,  which, 
_     -n  added  to  a  saturated  sugar  solution  will  promote  the  mure  or  less 
»»ry*l  crystallisation  of  the  sugar  contained. 
BertheK^onw''  i«  absorbing  dilute  chlorine,  and  in  apparatus  for  that 
e.   Walter  Wcldon,  Abbey  Lodge,  Merton,  Surrey.   July  16, 


1873. — No.  2449.  (  This  invention  relates  to  the  absorption,  by  me  ins 
of  any  suitable  milk  or  solution  of  an  oxide  or  of  a  sait,  of  the  chlorine 
contained  in  a  mixture  of  that  gas  with  other  gases.  1  employ  for  this 
purpose  a  series  of  mo  or  more  vessels,  each  filled  with  the  milk  or 
aolution  to  only  a  portion  of  its  depth.  I  provide  each  vessel  uf  the 
scries  with  an  agitator,  by  means  of  which  1  keep  the  milk  or  so  uti  a 
in  motion,  and  project  a  spray  of  it  into  the  upper  part  of  the  vessel. 
Supposing  a  series  of  five  vessel!,  and  calling  them  A,  B  ,C.  D.nnd  K, 
I  arrange  them  at  different  levels  in  regular  succession,  and  so  connect 
them  that  1  can  at  will  run  off  the  contents  of  D  into  E,  tho  e  of 
C  into  D,  those  of  B  into  C,  and  those  of  A  into  B,  and  so,  m  -re.  ver, 
that  the  current  of  gases  containing  the  chlorine  to  be  absorbed  can 
pass  continually  through  the  whole  series  of  vessels  in  the  op,  qai;c 
direction,  or  that  from  E  to  A.  In  passing  successively  thioS^h 
E,  D,  C,  B,  and  A,  this  current  of  gases,  as  it  grows  wctker  in  chlorine, 
comes  into  contact  with  milk  or  solution  continually  l?xs  and  less 
saturated  therewith.  When  the  contentsof  the  vessel  E  have  absorber! 
sufficient  chlor  ne,  they  are  run  off,  thoie  of  D  being  then  run  into  E, 
those  of  C  into  D,  those  of  B  into  C,  and  those  of  A  into  B,  tnd  fresh 
milk  or  solution  into  A. 

Improvements  lit  the  manufacture  of  artificial  manure,  and  in 
apparatus  employed  therein.  Edward  Charles  Hamilton,  Colchester, 
Essex,  and  William  Richard  Preston,  Harold  Court,  Romford,  Essex. 
July  16,  1873— No.  2450.  According  to  this  Provisional  Specification. 
iewa«e  is  mixed  with  or  filtered  through  waste  wool,  wool-dust,  or 
shoddy,  and  the  materials  arc  brought  to  a  pulverulent  form. 

The  clarification  and  purification  of  sewage,  and  the  discharges  of 
polluted  waters  from  paper-mills,  printing-works,  dye-works,  and 
factories,  by  means  of  precipitation.  Frederick  Jacobs  en.  merchant, 
1,  India  Buildings,  Victoria  Street,  Edinburgh.  July  16,  1873.— 
No.  2434.  1.  Utilising  aj  a  precipitant  the  sludge  or  refuse  obtained 
after  the  ley-water  of  paper-mills  has  undergone  the  soda-recovering 
process.  2.  The  re-use  of  the  sludge  obtained  after  such  process  for 
the  precipitation  of  polluted  waters.  3.  For  accelerating  subsidence, 
the  use,  in  combination  with  such  sludge  or  refuse  at  respectively 
before-mentioned,  of  common  salt,  sulphate  of  xinc,  chloride  of  iron 
perchloride  of  iron,  either  singly  or  jointly,  in  a  solid  or  soluble  slate- 


NOTES  AND_  QUERIES. 

Chicory  and  Coffee.— I  should  be  glad  if  Mr.  Allen  would  further 
explain  his  formula,  given  in  the  Chkhicai.  News,  vol  xxix.,  p.  140, 
for  calculating  the  quantities  of  these  substances  in  a  mixture  of  them 
from  the  density.  What  is  1020  6  ?  and  why  is  the  product  of  that, 
minus  the  density  found  x  100,  divided  by  12  ?  —  A.  B.  C. 

Action  of  Chloroform  on  Iodoform.— 20  grms.  of  chloroform 
were  mixed  with  o'2  grm.  of  iodoform ;  as  chloroform  contains 
often  free  chlorine,  the  chloroform  was  tested  with  potassium 
iodide,  and  the  result  proved  the  chloroform  quite  pure.  The  bottle 
with  CHCI,  and  CHI.  was  exposed  to  the  action  of  sunlight  lor  about 
half  an  hour,  after  which  the  chloro'orm  received  a  red  tint,  proving 
thit  free  iodine  was  in  solution.  This  solution  was  placed  inanevaptv 
rati.-ig-dish,  and,  on  evaporating  the  solution,  a  grey  substance  was 
received, giving  with  starch  a  blue,  and  wi<h  carbonic  disulphide  (CS,I 
a  red,  tint.  Durirg  the  action  of  CHCI,  on  CHI,,  a  gaa  was  evolved, 
which,  on  being  analysed,  the  presence  of  methyl  hydride  iCFLJ  was 
apparent.  The  results  from  these  experiments  are  that  iodoform  by 
the  action  of  chloroform  gives  free  iodine  and  methyl  hydride.  -  Sr  rc  i  1  , 
Kerm,  St.  Petersburg. 

The  Aqueous  Solution  of  Phosphorus.— Four  months  ago, 
23  grms.  of  phosphorus  were  placed  in  a  black  flask  with  40  grms.  of 
distilled  water.  With  this  water,  the  following  experiments  weie 
made;  t.  10  grms.  of  this  water  were  filtered  and  evaporated  in  a 
sand-bath  :  the  residue  were  small  pieces  of  phosphorus ;  immediately 
when  dry  they  irnited.  2.  A  small  quantity  (3  grms.)  of  this  water 
was  evaporated  till  only  half  of  the  original  quantity  remained  ;  »omc 
nitric  acid  was  then  poured,  to  change  the  F  in  solution  inu  phos- 
phoric acid,  which  was  tested  then  with  ammonium  mulybdate.  A 
yellow  tint  and  crystalline  powder  was  received,  showing  that  phos- 
phoric acid  was  in  solution.  These  experiments  prove  that  phosphorus 
dissolves  in  water  if  a  sufficient  lapse  of  time  be  allowed.—  S1101  us 
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ANALYSES  OF 
By  A.  H. 


SCOTCH 
CHURCH. 


GOLD. 


Through  the  kindness  of  Mi.  Dudgeon,  of  Cargcn,  Dum- 
fries, I  secured  for  analysis  some  clean  grain  gold  which 
had  been  lately  washed  from  a  burn  at  Wanlockhcad. 
Mr.  Dudgeon  has  collected  a  great  deal  of  interesting 
information  about  the  auriferous  districts  of  Scotland, 
and  their  produce  of  the  precious  metal.  I  do  not,  how- 
ever, purpose  discussing  these  points  on  the  present 
occasion,  but  merely  offer  the  results  of  my  analysis  of  the 
particular  specimen  of  Scotch  gold  to  which  reference  has 
just  been  made. 

I  also  add  an  assay  of  another  piece  of  Scotch  gold 
(from  Sutherlandshire).  This  specimen  was  secured  for 
me  by  Dr.  McNab,  while  the  assay  was  very  kindly  made 
by  Mr.  G.  H.  Makins. 

In  100  parts. 


Gold    8660 

S.lver   12-39 

Iron    0-35 

Sp.  gr.  at  16'  C.  16-50 


7922 
2078 

1662 


covered  at  k  by  a  piece  of  rubber  tube  for  the  same  pur- 
pose. If  now  the  apparatus  be  connected  to  the  main, 
and  the  water  turned  on,  a  constant  rush  of  water  is  kept 
up  through  the  rose,  C,  into  the  apex  of  the  com-,  a,  and 
in  so  doing  forces  a  quantity  of  air  out  of  the  cone  down 
the  tube,  d.  This  exhausts  the  chamber,  \,  creates  a  dif- 
ference of  pressure  at  the  valve,  11,  which  opens  and  lets 
air  in  from  outside  ;  and  if  connected  to  a  filter  and  flask, 
will  cause  a  considerable  suction  beneath  the  filter,  and 
so  hasten  the  passage  of  liquid  through.  There  was  a 
good  supply  of  water  where  the  apparatus  was  tried,  and 
the  suction  was  so  strong  as  to  burst  single  papers, 
necessitating  the  tap  being  only  partially  turned  on.  The 
following  are  the  results  of  two  experiments  tried,  the 
first  with  a  small  filter,  the  second  with  a  large  one  : — 

Expt.  I.  Expt.  II. 

With  pump..    ..    1  m.  34  s.  6  m.  50  s. 

Without  pump  . .    4  m.  40  s.  35  m.  30  s. 

The  time  is  that  taken  to  empty  the  filter  in  each  case. 
This  apparatus  may  be  made  applicable  to  a  water 
blowpipe  by  passing  the  tube,  d,  into  a  three  bored  rubber 
stopper  fixed  into  a  bottle,  and  provided  with  two  other 
tubes,  one  to  carry  away  the  air  to  the  blowpipe  jet,  the 
other  to  carry  away  the  waste  water  through  an  adjustable 
orifice,  as  used  in  the  blowpipe  devised  by  Mr.  Mills  of 
Birmingham. 


AN   IMPROVED  VACUUM  FILTER-PUMP. 
By  W.J  ESSE  LOVETT. 


Those  who  have  used  the  filter-pump  described  by  Dr. 
Thorpe  in  his  text-book  of  analysis  know  that  the  length 
of  tube  is  objectionable  in  many  cases,  not  only  in  use, 
but  by  reason  of  the  room  it  takes  in  packing  up.  The 
form  described  below  is  intended  to  avoid  this  difficulty. 

In  the  figure,  a  represents  a 
cone  turned  up  out  of  sheet 
metal,  with  a  convex  metallic 
cover.    In  the  centre  of  this 
cover  is  soldered  the  outer  ring 
of  an  ordinary  screwed  neck, 
such  as  is  used  in  ordinary  oil- 
can nozzles.     To  the  inner 
ring  of  the  neck  is  soldered  a 
short  brass  tube,  b,  having  a 
longer  tube,  1  c,  sliding  tightly 
within  it.    The  end,  1,  of  this 
tube  has  a  flexible  pipe  attached 
from  the  water  supply,  and  the 
otber  end,  c,  has  a  piece  o 
brass,  drilled  with  a  number  of 
small  holes,  and  fitted  in  to 
form  a  rose-jet.   A  tube,  d,  is 
fitted  to  the  apex  of  the  cone  to 
carry  away  the  water ;  and  at 
one  side  of  the  cover  is  soldered 
a  wide  brass  tube,  e,  having  a 
screw  neck,  r,  holding  a  short 
narrow  tube,  o,  on  which  is 
fitted  one  of    Dr.  Thorpe's 
admirably  simple  and  efficient 
valves,  h,  consisting  of  a  rubber 
tube  with  a  slit  in  its  side,  and 

closed  at  one  end.  This  allows  ai  ito  ente  the  cone,  but 
will  not  let  any  air  leave  it. 

The  screwed  part*  t  run  down  tight  on  leather  washers 
to  entarc  their  being) air-tight,  ana  the  sliding  part,  b,  is 
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PRELIMINARY  NOTE  ON  A  NEW  METHOD 
OF    SEPARATING    CALCIUM  FROM 
MAGNESIUM. 
By  E.  SONSTADT. 

It  is  generally  known,  being,  indeed,  stated  by  Fresenius, 
that  when,  from  a  solution  containing  calcium  and  mag- 
nesium, calcium  is  precipitated  as  oxalate  in  the  usual 
manner,  a  proportion  of  magnesium  accompanies  the  cal- 
cium precipitate,  howsoever  large  the  proportion  of  am- 
moniacal  salts  present  may  be.    It  is  not  so  well  known 
that  calcium  is  not  completely  precipitated  under  such 
circumstances,  but  that  a  certain  proportion  is  held  in 
solution  by  the  influence  of  the  magnesium  salts.    I  have 
found  that  a  solution  of  chloride  of  magnesium  containing 
calcium,  treated  with  oxalate  and  chloride  of  ammonium 
and  ammonia,  and  filtered  after  two  or  three  days,  gives 
a  solution  which,  evaporated  to  dryness  and  ignited  for  a 
long  v.lnlr,  todiiveolT  atnmoniacal  salts  (much  chloride 
of  magneMum  also  volatilising),  gives  a  residue  from  which 
water  extracts.besidcschlorideof  magnesium,  somechloride 
of  calcium.  This  is  easily  proved  by  adding  pure  oxalic  acid 
in  large  excess  to  the  solution  of  the  residue,  collecting  after 
two  or  three  days  the  precipitate  that  forms  and  heating  it  in  a 
platinum  crucible  for  an  hour  at  a  high  temperature.  The 
residue,  digested  in  recently  boiled  water  in  a  close  vessel, 
gives  a  solution  of  hydrate  of  calcium  the  recognition  of 
I  which  presents  no  difficulty,  since  there  is  now  a  solution 
containing  calcium  with  only  a  trace  of  magnesium  to  deal 
with. 

Thus,  in  the  ordinary  method  of  separating  calcium  from 
magnesium,  the  result  can  only  represent  the  truth  by  a 
fortuitous  balancing  of  errors,  the  magnesium  thrown 
down  with  the  calcium  being  taken  as  compensation  for 
the  calcium  retained  in  solution.  Those  more  careful  ex- 
perimenters who  re-precipitate  their  calcium  two  or  three 
times,  must  necessarily  get  a  result  sensibly  too  low,  and 
in  tw  case  is  it  possible  to  place  any  reliance  upon  the 
accuracy  of  the  process. 

Some  years  ago  I  suggested  the  use  of  tungstate  ofsodium 
for  the  separation  of  calcium  from  magnesium.  When  a 
perfectly  neutral  solution  can  be  used,  and  when  other 
alkaline  salts  are  absent,  or  present  in  small  proportion, 
mngstatc  of  sodium  throws  down  the  calcium  very  com- 
pletely, and  perfectly  free  from  magnesium.  Yet,  even 
when  these  exceptional  conditions  can  be  realised,  it  remain* 
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practically  imrossible  to  estimate  the  magnesium,  since, 
when  the  filtrate,  even  after  separating  the  tungsten  aB 
far  a.s  posihle.  is  treated  with  an  alkali  phosphate  and 
ammonia,  tungsten  may  always  be  detected  in  the  precipi- 
tate. This  process,  therefore,  can  never  be  of  general 
utility,  although  I  have  found  it  very  convenient  in  special 

cases.  .  . 

In  the  course  of  recent  experiments  on  the  todates,  I 
have  found  that  iodate  of  calcium  is  not  sensibly  soluble 
in  a  saturated  solution  of  iodate  of  potassium,  whereas 
iodate  of  magnesium  is  not  precipitated  from  solution  in 
any  degree  by  iodate  of  potassium.  If  to  10  or  12  c.c.  of  a 
saturated  solution  of  iodate  of  potassium  a  few  drops  are 
added  of  solution  of  sulphate  of  calcium,  and  after  two 
hours  the  liquid  is  filtered,  and  oxalate  of  ammonium 
added  to  the  nitrate,  a  slight  opalescence  appears  after  a 
while,  due  to  the  presence  of  a  trace  of  calcium.  But  if 
the  iodate  of  potassium  solution  to  which  the  calcium  salt 
was  added  is  allowed  to  stand  twenty  hours,  and  is  then 
filtered,  and  oxalate  of  ammonium  added  to  the  nitrate, 
not  the  slightest  opalescence  appears  even  after  many 
hours.  A  slight  crystallisation  takes  place,  owing  to  a 
diminution  of  the  solubility  of  the  iodate  of  potassium  by 
the  presence  of  oxalate  of  ammonium,  but  the  crystals 
entirely  disappear,  leaving  the  solution  perfectly  limpid, 
on  addition  of  a  very  small  proportion  of  water.  The 
precipitation  of  calcium  by  saturation  of  the  solution  with 
iodate  of  potassium  does  not  appear  to  be  affected  by  the 
presence  of  alkali  and  magnesium  salts,  in  whatever  pro- 
portion these  may  be  present.  If,  for  instance,  a  small 
quantity,  as  a  decigramme,  of  ordinary  Eptom  salts  is  dis- 
solved in  the  least  possible  quantity  of  water,  and  four  or 
five  times  its  bulk  of  a  saturated  solution  of  iodate  of 
potassium  is  added,  after  a  few  hours  a  crystalline  precipi- 
tate forms,  which  may  be  collected  on  a  filter,  washed 
with  solution  of  iodate  of  potassium,  dissolved  off  the  filter 
with  dilute  hydrochloric  acid,  and,  minute  as  the  quantity 
of  calcium  present  is,  it  may  be  shown  immediately  by  the 
precipitate  falling  on  addition  of  ammonia  and  oxalaie  of 
ammonium  to  the  strongly  acid  nitrate. 

In  separating  calcium  from  magnesium,  by  precipitation 
of  the  former  by  iodate  of  potassium,  it  is  obviously  im- 
portant, in  view  of  the  subsequent  determination  of  the 
magnesium,  to  know  if  the  presence  of  iodate  of  potassium 
hinders  the  precipitation  of  magnesium  as  magnesium' 
ammonium  phosphate.  So  far  from  this  being  the  case, 
I  find  that  the  double  phosphate  is  even  less  soluble  in  a 
saturated  solution  of  iodate  of  potassium  containing 
some  free  ammonia  than  it  is  in  a  mixture  of  two  parts 
ordinary  "  liquor  ammonix  "  with  one  part  of  water.  Thus, 
the  addition  of  solution  of  iodate  of  potassium  to  the 
ordinary  liquid  containing  phosphate  of  an  alkali  and  much 
free  ammonia,  over  precipitated  magnesium-ammonium 
phosphate,  renders  the  fluid  at  once  opalescent,  and  occa- 
sions an  additional  precipitation  of  magnesium  salt. 

1  may  mention  here,  that  I  have  never  met  with  a 
specimen  of  any  magnesia  or  magnesium  salt  in  commerce, 
although  sold  as  chemically  pure,  that  did  not  contain  a 
very  sensible  proportion  of  calcium.  I  believe  the  only 
available  source  of  a  magnesium  salt  that  shall  be  free 
from  calcium  is  distilled  magnesium;  in  this,  I  have 
never  found  any  trace  of  calcium. 


ON  SOME 

RECENT  PROCESSES  FOR  THE  MANUFACTURE 
OF  SODA.' 
By   C  W.   VINCENT,  F.CS. 

The  object  of  this  paper  is  the  comparison  of  the  prin- 
ciples involved,  upon  which  Le  Blanc's,  our  present,  mode 
of  soda-making  is  founded,  with  those  of  the  more  im- 
portant processes  designed  tosupplant  it ;  and,  in^ddition, 
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to  point  out  to  chemists  and  inventors  generally,  by  the 
example  of  this  industry,  that  scientific  correctness  alone 
is  insufficient  to  secure  success. 

The  failure  of  only  too  many  chemical  processes  arises 
from  the  want  of  technical  skill  on  the  part  of  their 
devisers,  and  also  frequently  from  the  abundance  of  tech- 
nical skill  bestowed  on  the  operations  they  are  desired  to 
supersede.  This  is  emphatically  the  case  with  those  pro- 
cesses which  have  been  designed  with  the  view  of  replacing 
our  present  mode  of  soda-making. 

There  are  some  few  remarkably  brilliant  exceptions,  but 
as  a  rule  the  chemist  misses  his  mark  when  he  goes  beyond 
the  principles  of  a  process,  and  endeavours  to  plan  the 
apparatus  and  plant  by  which  it  is  to  be  carried  out  on  a 
large  scale.  Mechanical  facts  and  economic  fads  are  just 
as  true  as  chemical  facts;  where  the  three  fit  together,  the 
structure  is  firm  and  strong ;  if  they  do  not  fit — and,  in  the 
hands  of  unskilful  builders,  this  is  always  the  case — the 
result  is  merely  a  jumble  of  materials  which  the  first  shake 
reduces  to  ruins. 

The  labours  of  the  technologist  are  apt  to  be  overlooked, 
though  not  in  this  Society,  which  has  ever  done  honour 
to  those  who  successfully  perform,  as  well  as  to  those  who 
successfully  plan. 

A  scientific  principle  is  of  immense  value.  To  use  the 
language  of  Dr.  Tyndall,  "  The  man  who  has  thoroughly 
mastered  a  scientific  principle  holds  a  key  which  opens 
many  locks."  And  here  we  must  distinguish  between  that 
which  is  a  true  scientific  principle  and  that  which  is  mere 
theory.  A  theory  rests  upon  isolated  and  scattered  facts; 
remove  one,  the  theory  falls  to  the  ground.  But  a  scien- 
tific principle  is  founded  on  a  mass  of  fads  tending  to  one 
common  centre ;  the  observer  may  stand  with  security  on 
the  summit  of  such  a  pyramid,  and  rejoice  and  profit  by 
the  more  extended  view  he  obtains.  But  who  collects  the 
facts  ?  The  experimenter.  The  mighty  intellect  grasps 
and  arranges,  but  the  skilful  hands  execute  science.  So 
also  in  the  arts.  Science,  whether  chemical  or  physical, 
while  never  losing  sight  of  details,  merely  uses  them  as  so 
many  means  to  an  end,— views  them  as  the  many  leaves 
of  a  tree,  important  as  a  whole  to  its  life  and  well-being, 
and  distinctive  of  its  species,  but  individually  of  little 
worth.  Technology,  on  the  other  hand,  spends  its  entire 
energies  on  perfecting  details ;  not  a  leaf  of  the  tree  must 
be  neglected,  but  each  must  be  tended  and  cherished  so 
that  the  tree  may  be  the  best  of  its  kind. 

The  importance  of  a  technical  education  is  now  being 
estimated  at  something  more  nearly  approaching  its  true 
value,  and  much  of  this  is  undoubtedly  due  to  the  action 
of  the  Society  of  Arts,  which,  amidst  the  many  outcries 
as  to  what  should  and  what  should  not  be  the  course 
pursued,  has  laid  down  a  simple  system  that  cannot  fail 
to  be  successful,  because  it  is  true  to  the  end  to  be  .tccom- 

Elishcd.  The  examinations  are  threefold — 1.  In  those 
ranches  of  'science,  a  knowledge  of  which  is  requisite  as 
a  foundation  for  technical  instruction,  a.  Thetechnologyof 
the  manufacture  in  question,  the  special  application  of 
the  various  branches  of  science  to  it.  (We  are  too  apt  to  call 
ourselves  technical  chemists,  because  we  know  the  look 
of  the  apparatus  used  in  a  fadory,  and  know  the  chemical 
theory  of  the  process,  but  we  ought  also  to  know  the 
physics  of  the  process,  and  the  mechanics  of  the  plant). 
3.  Practical  skill  in  the  manufacture  itself. 

Technical  education  to  be  valuable  must  cover  a  wide 
range  of  subjects.  No  trade  contains  within  itself  the 
means  of  development  and  extension  ;  as  soon  as  a  need 
is  felt — and  appreciation  of  the  need  is  the  mark  of  the  in- 
ventor— he  must  seek  outside  the  trade  itself,  in  other  arts 
and  amongst  other  principles  of  science  than  those  already 
involved,  for  the  means  of  supplying  that^jrfeeii.  Those 
trades  stand  still  which  do  not  take  advantage  of  such 
things  in  other  trades  which  have  a  ^jearing  on  their  own 
business.  > 

The  technologist  should  have  a  r  knowledge  of  every 
praAical  art.  This  is  of  course  i  mpowible ;  but  that 
which  is  possible,  that  which  should  be  put  within  the 
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reach  of  everyone,  it  a  complete  knowledge  of  the  funda- 
mental laws  of  mechanics,  physics,  and  chemistry,  as  a 
foundation  upon  which  to  buiid  all  the  special  knowledge 
bearing  upon  the  special  pursuit  to  be  pursued. 

The  prosperity  of  the  iron  trade  is  due  to  technology, 
as  distinguished  from  chemistry. 

The  immense  advances  that  have  been  made  in  smelting 
iron  in  the  blast-furnace  may  be  taken  as  entirely  due  to 
the  improvements  in  the  appliances  used.  Dr.  Schwein- 
furth  writes  that  savages  in  the  heart  of  Africa  make  iron 
equal  in  quality  to  our  best  forged  iron,  the  difference 
being  that  they  make  by  pounds  whi'e  we  make  by  tons. 
But  are  our  workmen  much  better  instructed  as  to  the 
principles  of  the  process  ?  It  is  only  of  late  years  that 
our  iron-masters  have  penetrated  into  the  arcana.  The 
late  researches  of  I.  Lowthian  Bell  and  C.  R.  A.  Wright 
show  how  very  far  from  accurate  was  the  explanation  of 
what  took  place  within  those  igneous  mountains. 

The  alkali  trade  owes  its  existence  to  the  chemist,  and 
its  continued  prosperity  to  his  continuous  oversight  of  the 
processes  involved.  The  utilisation  of  the  waste  products 
— which  began  with  the  conversion  of  the  hydrochloric 
acid  into  bleaching-powder,  and  has  continued,  step  by 
step,  until  even  the  peroxide  of  iron  in  the  burnt  ore  is 
rendered  a  valuable  product— is  entirely  due  to  the  close 
attention  which  has  been  paid  by  chemists  to  every 
reaction  taking  place  amongst  the  constituents  of  the  new 
material.  Hence  the  great  esteem,  the  high  honour, 
bestowed  on  chemistry  in  the  alkali  trade.  But  this  is 
only  part  of  the  truth  as  regards  the  success  of  this  vast 
industry.  Had  not  the  chemistry  been  aided  at  each  step 
of  each  process  by  technology,  the  vast  progress  made 
would  have  been  impossible. 

The  chemical  interchange  which  takes  place  when  coal, 
lime,  and  sulphate  of  Boda  arc  roasted  together,  was  recog- 
nised by  Le  Blanc,  and  worked  out  by  him  on  what  was  I 
considered  a  commercial  basis ;  but  so  inefficiently  were  1 
the  mechanical  and  physical  wants  of  the  reaction  supplied, 
that  for  a  time  the  process  was  laid  aside,  its  inventor 
subsisted  on  the  charity  of  the  English  (to  him  a  foreign) 
Government,  and  eventually  died  in  a  hospital. 

Chemically,  the  process  was  entirely  successful,  the 
demand  for  soda  was  very  great,  and  the  price  high  ;  but 
the  chemist  was  then  unaided  by  the  technologist. 

Little  more  than  half  a  century  ago,  the  manufacture  of 
soap  and  glass,  the  fictile  arts,  as  well  as  those  of  bleaching 
and  dyeing,  the  production  of  paper,  were  dependent  upon 
the  soda  derived  from  soda-yielding  plants,  such  as  barilla 
and  kelp,  for  their  successful  prosecution. 

The  kelp  from  Scotland  alone  was  estimated  at  more 
than  15,000  tons  annually;  and,  even  as  late  as  1834, 
barilla  to  the  amount  of  12,000  tons  was  imported  annually 
from  Spain. 

The  price  of  kelp  containing  an  average  of  3  per  cent 
of  alkali  was,  at  the  close  of  the  last  century,  £11  per  ton. 
This  price  would  render  a  ton  of  soda-ash  worth  £180 — 
evidently  a  very  large  premium  for  the  introduction  of  a 
new  process. 

The  present  price  of  soda  averages  £8  per  ton,  and 
economy  in  manufacture  has  been  so  studied  in  every 
branch  of  the  process,  that  the  premium  for  a  new  method 
is  so  small  as  to  constitute  one  of  the  greatest  difficulties 
that  those  reactions  proposed  to  supplant  our  present  mode 
of  soda-making  have  to  contend  with. 

The  only  method  employed,  as  late  as  a  hundred  years 
ago,  in  bleaching  the  British-made  linensand  calicoes,  &c, 
after  boiling  them  in  leys  from  kelp,  was  to  saturate  them 
with  sour  milk,  and  expose  them  for  long  periods  to  the 
action  of  the  air ;  but,  on  account  of  the  uncertainty  of 
the  climate,  it  was  necessary  that  the  best  cloths  should 
be  sent  to  Holland,  and,  after  a  summet's  absence,  they 
were  returned  for  use  in  England. 

Writing-paper  was  made  from  the  whitest  rags,  and  the 
cost  of  the  alkalies  was  as  great  as  that  of  bleaching. 

Both  at  home  andj  abroad,  the  demand  was  so  great  that 
there  was  an  absolute  necessity  of  obtaining  artificial  soda. 


France  being  then  at  war  with  almost  every  other  Conti- 
nental nation,  all  her  external  supplies  of  potash,  soda, 
and  nitre  were  cut  off.  Under  these  circumstances,  in 
1792,  an  inquiry  was  instituted  by  the  Government  as  to 
the  best  method  of  manufacturing  soda  from  common 
salt. 

The  idea  was  not  a  new  one.  Nearly  all  great  dis- 
coveries have  to  be  shared  amongst  many  investigations  ; 
the  greatest  honour  being  given  to  that  man  who,  from 
the  first  crude  imaginings  and  imperfect  workings,  elabo- 
rates a  really  practical  plan. 

From  a  very  early  period  it  was  found  that  common  salt, 
sodium  chloride,  NaCl,  was  too  stable  a  compound  to  be 
directly  attacked  by  carbonic  acid.  Sodium  chloride  was, 
however,  easily  converted  into  sodium  sulphate  by  sul- 
phuric acid  ;  and  the  sulphate,  being  a  more  managable 
body,  was,  so  early  as  1777,  looked  upon  as  a  possible 
source  of  soda  carbonate  by  Malherbe. 

In  17S1,  Mr.  Brian  Hig^ins  decomposed  common  salt 
with  oil  of  vitriol,  roasted  the  dry  sulphate  with  onc-cightli 
of  its  weight  of  coal  in  a  reverberatory-furnacc,  until  thu 
sulphate  was  reduced  to  sodium  sulphide.  Iron,  lead,  or 
other  metallic  oxides  were  then  introduced,  and  caustic 
soda  was  obtained.  It  may  here  be  remarked  that  patents 
for  this  process  have  been  repeatedly  taken  out  within  the 
last  few  years. 

The  employment  of  metals  or  metallic  oxides  presented 
so  many  difficulties  that  no  great  commercial  success  was 
possible.  It  was  at  this  crisis  that  Le  Blanc,  by  substitu- 
ting lime  calcic  oxide  for  the  other  metallic  oxides, 
converted  Malherbe's  and  Higgins's  process,  from  what 
was  little  more  than  a  chemical  curiosity,  into  what  has 
since  become  a  great  industry. 

It  was  about  this  time  that  vitriol  began  to  be  manu- 
factured on  a  large  scale.  Sulphuric  acid  had  hitherto 
been  made  by  distillation  from  copperas,  iron  sulphate. 
Chemistry  devised  a  reaction  by  which  sulphurous  acid 
from  burning  sulphur  should  be  oxidised  to  sulphuric  acid 
by  nitrous  fumes. 

Mixed  sulphur  and  nitrate  of  potash  suspended  on  an 
iron  tray,  in  large  wide-mouthed  glass  globes,  partly  filled 
with  water,  were  set  fire  to  by  a  red-hot  iron,  and  the 
mouth  was  then  closed.  As  soon  as  the  charge  was  burnt 
out,  another  took  its  place,  till  the  acid  was  found  to  be 
sufficiently  strong,  when  it  was  removed  into  a  glass 
retort,  and  concentrated  much  in  the  same  manner  as  at 
present.  This  acid  was  sold  for  28.  per  pound,  and  was 
in  much  demand,  on  account  of  its  purity,  for  several 
years. 

This  is  all  that  chemistry  has  done  for  vitriol-making, 
with  the  exception  of  substituting  pyrites  for  sulphur. 

The  technologist  has  to  be  credited  with  the  next  steps, 
which  were  the  substitution  of  leaden  chambers  for  the 
glass  globes,  burning  the  sulphur  and  the  nitrate  of  potash 
outside  the  chambers,  and  sending  in  steam,  instead  of 
depending  on  the  layer  of  water. 

These  changes  apparently  involve  little  genius  or  in- 
ventive skill,  but  without  them  the  present  eminence  of 
vitriol-making,  and  through  it  of  the  alkali  trade,  as  a 
commercial  industry,  could  never  have  been  attained. 
(To  be  continued). 

Analysis  of  Superphosphate,  &c. — We  are  desired  to 
state  that  at  a  recent  meeting  of  the  Chemical  Section  of 
the  Philosophical  Society  of  Glasgow,  the  following 
resolution  was  unanimously  adopted  (it  was  suggested  by 
the  paper  read  by  the  President  of  the  Section,  Mr.  E.C.C. 
Stanford,  which  appeared  in  the  Chemical  News,  vol. 
xxix.,p.  100):— "That  the  Chemical  Section  of  the  Philo- 
sophical Society  of  Glasgow  request  the  Committee  of 
Seaion  B  of  the  British  Association,  at  their  next  meeting, 
to  appoint  a  sub-committee  to  inquire  into  the  processes 
employed  in  the  commercial  analysis  of  superphosphates 
and  salts  of  potash  and  soda  and  the  statement  of 
results." 
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Note  on  a  New  Mineral  from  New  Caledonia. 


Chemical  New*, 
1    May  i],  187*. 


PROCEEDINGS  OF  SOCIETIES. 


CHEMICAL  SOCIETY. 
Thursday,  May  yth,  1874. 

Dr.  Odlino,  F.R.S.,  President,  in  the  Chair. 

ter  the  minutes  of  the  previous  meeting  had  been  read 
d  confirmed,  Messrs.  J.  A.  Fleming,  Robert  Koutlcdge, 
d  W.  Kelincr,  were  formally  admitted  Fellows  of  the 
ociety. 

The  list  of  donations  was  then  announced,  and  the 
following  names  read  for  the  first  time: — Messrs.  Henry 
Bird,  John  Taylor  Leighton,  William  M.  Habinshaw, 
Percy  Tarbutt,  Robert  Yates,  Toraske  H.  Tono,  and 
Stephen  Cooke. 

The  gentlemen  elected  Fellows  of  the  Society  after  their 
names  had  been  duly  read  the  third  time,  were — Messrs. 
John  McLachlan  Glassford,  George  Jarmain,  Arthur 
Brotherton  Allen,  and  Maurice  Lichtenstein. 

The  first  paper,  "  The  Action  of  Ammonia  on  Phenyl  and 
Cresyl  Chloracctatnide,"  was  read  in  French  by  the  author, 
Dr.  D.  Tommasi.  When  phenyl  chloracetamide  is  gently 
heated  with  a  solution  of  ammonia  in  dilute  alcohol,  am- 
monium chloride  is  formed,  which  partly  crystallises  out. 
On  removing  this,  and  pouring  the  filtrate  into  cold  water, 
a  viscous  product  separates,  somewhat  resembling  colo- 
hony  in  appearance,  and  having  the  formula  — 
C6Hj 

H  I  N.HaO 

CHa.OH.CO 

he  chlorine  in  the  phenyl  chloracetamide— 
C6H5 


J  N.Ha 

cetai 

>H5  ] 
H  N 
H2.Cl.COj 


CH 

having  been  replaced  by  hydroxy).  It  is  therefore  isomeric 
with  phenyl  gtycocol.  Phenyl-hydroxyl-acetamide  is  in- 
soluble in  cold  water,  and  partly  decomposed  by  boiling 
water  into  aniline  and  a  new  product.  Alkaline  solutions 
produce  a  somewhat  similar  decomposition.  Phenyl- 
hydroxyl-acetamide  is  insoluble  in  hydrochloric  and  sul- 
phuric acids,  but  soluble  in  glacial  acetic  acid.  Heated 
with  nitric  acid,  it  dissolves,  with  evolution  of  nitrous 
fumes,  and  the  addition  of  water  to  the  solution  produces 
a  pale  yellow  precipitate.  Cresyl-hydroxyl-acctamide— 

C7H7  ) 

H  N,HaO+laq 
ClIj.OH.COj 

is  obtained  by  a  process  similar  to  the  phenyl  compound, 
which  it  closely  resembles  in  its  properties  and  reactions. 
An  attempt  to  prepare  the  corresponding  naphthyl  com- 
pound was  unsuccessful. 

The  President,  in  thanking  Dr.  Tommasi  in  the  name 
of  the  Society,  remarked  that  an  aqueous  solution  of 
ammonia  usually  acted  on  these  chlorine  compounds  in 
the  same  way  as  the  dry  gas,  replacing  the  chlorine  by 
NHa,  but  the  action  here  appeared  to  be  entirely  different, 
and  more  like  that  with  potassic  or  sodic  hydrate,  intro- 
ducing hydroxyl  in  the  place  of  the  chlorine. 

Dr.  Gladstone  then  read  a  paper,  entitled  "  Researches 
on  the  Action  0/  the  Copper-Zinc  Couple  on  Organic  Bodies 
(Part  VII.,  On  the  Chlorides  of  Ethylene  and  Ethylidcne)," 
by  J.  H.  Gladstone.  F.R.S.,  and  A.  Tribe.  l-'.C.S.  The 
ethylidcne  chloride  employed  boiled  at  6ra,  and  its  density 
at  13'  was  rzoi ;  the  ethylene  compound  had  a  density  of 
1-372  at  14';  and  the  refraction  equivalent  of  the  two 
compounds  was  almost  identical— namely,  34  6  and  34  5. 
The  dry  couple  has  but  little  action  on  either  chloride  ;  in 
the  presence  of  alcohol,  however,  the  ethylidene  compound 
was  attacked  near  its  boiling-point,  a  gas  being  evolved, 
which  consisted  of  ethyl  hydride  accompanied  by  a  little 


ethylene,  and  a  viscid  compound  formed  which  is  tine 
chlorethylatc— 

The  behaviour  of  ethylene  chloride  was  very  different,  bat 
little  gas  being  given  off,  and  no  zinc  chlorethylate  formed. 

The  President  said  they  were  glad  to  receive  this  new 
contribution  on  the  action  of  the  copper-zinc  couple, 
showing,  as  it  did,  such  a  well-defined  distinction  between 
these  isomeric  chlorides,  although  it  did  not  seem  to 
afford  an  interpretation  of  the  difference  in  their  constitu- 
tion—that is,  that  in  one  case  Ha  in  one  of  the  methyl 
residues  is  replaced  by  two  of  chlorine— 

CHCIa 
CH3 

whilst  in  the  other  one  hydrogen  in  each  is  replaced  by 
chlorine—  . 

CHaCl 
CHaCl 

Dr.  Gladstone  replied  that  as  ethyl  iodide  gave  the 
compound— 

so  the  ethylidene  compound,  the  chlorinated  ethyl  chloride, 
gave— 

whilst  the  ethylene  dichloride,  when  treated  with  zinc, 
split  up  into  ethylene  and  chlorine. 

Mr.  Charles  E.  Groves  read  a  "  Note  oh  the  Prepara- 
tion of  Ethyl  Chloride  and  its  Homologucs."  The  author, 
after  having  noticed  the  defects  of  the  principal  methods 
given  in  the  chemical  manuals  for  the  preparation  of  ethyl 
chloride,  gave  an  account  of  the  various  processes  he  had 
tried  for  preparing  the  ether  in  quantity.  Passing  hydro- 
chloric acid  into  boiling  alcohol,  or  into  boiling  alcoholic 
solutions  of  calcium  chloride,  sulphuric  acid,  and  ferric 
\  chloride, all  yield  ethyl  chloride,  but  accompanied  by  con- 
siderable quantities  of  hydrochloric  acid.  ]/,  however, 
a  solution  of  zinc  chloride  in  about  twice  its  weight  of 
alcohol  be  treated  in  the  same  way,  in  an  apparatus  where 
the  alcohol  vapour  is  condensed  and  flows  back  again  into 
the  flask,  the  hydrochloric  acid  is  completely  absorbed  by  the 
boiling  liquid,  while  pure  ethyl  chloride  issues  at  the  other 
extremity  of  the  apparatus.  This  continues  until  the 
whole  of  the  alcohol  has  been  converted  into  the  ether. 
Wood-spirit  and  amyl  alcohol,  when  treated  in  a  similar 
manner,  furnish  pure  methyl  and  amyl  chlorides.  Phenol 
and  cresol  are  unacted  on.  [The  apparatus  employed  for 
the  preparation  of  ethyl  chloride  by  this  method  was  ex- 
hibited in  action.] 

The  President  thanked  the  author  for  having  com- 
municated to  the  Society  this  elegant  method  of  preparing 
ethyl  chloride,  and  said  that  he  should  be  inclined  to 
attribute  the  peculiar  action  to  the  zinc  chloride  raihvr 
than  the  hydrochloric  acid, — the  zinc  chloride  acting  011 
the  alcohol,  and  producing  ethyl  chloride,  water,  and  zne 
oxide,  the  latter  of  which  was  again  converted  into  zinc 
chloride  by  the  hydrochloric  acid— 

ZnCla  +  zCaHj.MO  =  zCaHjCl  +  OHa  +  OZn. 

Mr.  Groves  replied  that  a  clear  solution  of  zinc  chloride 
in  alcohol  of  the  strength  employed  in  the  preparation  of 
ethyl  chloride  gave  off  none  of  the  haloid  ether  whatever 
when  heated  alone. 

The  last  paper,  a  "  Note  on  a  New  Mineral  from  Net* 
Caledonia;'  by  A.  Livermdoe,  was  read  by  the  Secretary. 
The  mineral  is  found  in  veins  traversing  serpentine,  and 
associated  with  chrome  iron  ore,  steatite,  and  other 
minerals  commonly  occurring  in  serpentine.  It  is  of  a 
beautiful  apple-green  colour,  and,  on  immersion  in  water, 
flies  to  pieces  with  a  crackling  sound,  at  the  same  time 
becoming  translucent.   Its  hardness  is  2-5,  and  its  specific 
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gravity  2*27.  It  is  a  hydrated  silicate  of  nickel  and  mag- 
nesia, to  which  the  author  assigns  the  formula  — 

(NiOMgOj.oiSiO^s  +  jHaO. 
The  most  nearly  allied  minerals  are  aliptte  and  pimelite. 

The  Chairman  having  thanked  the  author  for  his  com- 
munication, 

Dr.  Mullek  remarked  that  the  mineral  described  appeared 
to  be  closely  related  to  the  "emerald  nickel"  found  in  the 
deposits  of  chrome  iron  ore  of  Texas,  in  North  America, 
as  to  its  mode  of  occurrence,  &c. :  the  one,  however,  being 
a  silicate,  whilst  the  other,  the  emerald  nickel,  was  a 
carbonate.  He  thought  considerable  caution  should  be 
used  in  assigning  formula  to  such  substances,  as  he 
believed  the  composition  of  samples  taken  from  different 
parts  even  of  the  same  deposit  would  be  found  to  vary. 

The  meeting  was  finally  adjourned  until  Thursday, 
May  2t,  when  there  will  be  a  lecture  on  "The  Sewage 
Question  from  a  Chemical  Point  of  View,"  by  Dr.  W.  H. 
Corfield. 


sed  and  eaten  away,  did  not  give 


MANCHESTER  LITERARY  AND  PHILOSOPHICAL 
SOCIETY. 

April  j tit,  1874. 

E.  W.  Binney,  F.R.S.,  F.G.S.,  Vice-President,  .in  the 

Chair. 

Mr.  J.  Sidebotham  and  Mr.  J.  A.  Bennion  were  appointed 
Auditors  of  the  Treasurer's  Accounts. 

The  Chairman  exhibited  to  the  meeting  some  portion 
of  the  cast-iron  roof  from  the  Salford  Station  of  the  Lan- 
cashire and  Yorkshire  Railway,  which,  after  having  been 
up  for  a  period  of  four  years,  was  so  much  corroded  and 
damaged  that  it  had  to  be  taken  down.  He  attributed 
the  effects  to  sulphuric  acid  and  scot,  arising  from  the 
combustion  of  the  coal  used  in  the  locomotives  passing 
under  it,  aided  by  the  action  of  steam  and  vibration.  He 
referred  to  a  paper  by  himself  communicated  to  the  Society, 
and  published  in  vol.  ii.  (2nd  series)  of  its  Memoirs,  "  On 
the  Effects  of  Old  Coal-Pit  Water  on  Cast-iron,"  where 
results  had  been  produced  by  sulphuric  acid,  car- 
matter,  and  water  ;  also  to  a  case  alluded  to  by 
one  of  the  most  distinguished  members  of  the  Society,  the 
late  Dr.  W.  Henry.  F.R.S.,  of  the  rotting  of  cast-iron  by 
the  escape  of  steam  from  the  junction  of  a  pipe  embedded 
in  charcoal.  Of  course  the  rate  of  decomposition  much 
depended  on  the  quality  of  the  iron ;  but  as  that  metal 
was  now  so  much  employed  in  building  and  mining  opera- 
tions, he  considered  it  desirable  to  bring  before  the  public 
every  instance  that  came  to  his  knowledge  where  it  had 
been  damaged  or  decomposed. 

"  Oh  the  Action  of  Nascent  Hydrogen  on  Iron,'"  by 
William  H.  Johnsox,  B.Sc. 

In  a  paper  read  before  the  Society  last  year,  I  showed 
that  a  piece  of  iron  immersed  in  hydrochloric,  sulphuric, 
or  other  acid  which  evolves  hydrogen  by  its  action  on  the 
metal,  on  breaking  gives  off  bubbles  of  gas  from  the  sur- 
face of  the  (racture.  It  subsequently  occurred  to  me  that 
these  bubbles  might  be  produced  by  subjecting-the  metal 
to  the  action  of  nascent  hydrogen  for  some  time,  and 
without  the  aid  of  acid  at  all. 

To  test  this,  I  conceded  two  pieces  of  iron  wire  0-07" 
diameter  respectively  with  the  copper  and  zinc  plates  of 
a  battery  of  50  Daniell's  cells,  and  immersed  them  in  a 
vessel  of  Manchester  town's  water  at  a  distance  of  1  inch 
aport.  On  closing  the  current,  bubbles  of  hydrogen  were 
given  off  from  the  wire  connected  with  the  z;nc,  but  none 
from  the  wire  connected  with  the  copper,the  oxygen  liberated 
at  the  pole  apparently  forming  oxide  of  iron  which  in  twelve 
hours  formed  a  thick  smudge  at  the  bottom  of  the  vessel. 
After  twenty-four  hours  the  surface  of  the  wire  connected 
with  the  line  was  ,  unchanged,  but  on  moistening  the 
fracture  bubbles  werV  given  off  abundantly,  just  at  if  it 
1  up  acid.  The  other  wire,  on  the  con- 


trary, though  much  oxidi 
off  bubbles  when  broken. 

A  variety  of  experiments  were  made  in  the  same  way 
with  pieces  of  wire  varying  from  3  to  20  inches  long  and 
immersed  from  five  to  twenty-four  hours,  1  inch  to  4  inches 
apart,  in  pure  Manchester  town's  water,  all  with  similar 
results.  With  this  exception,  that  when  the  wire  con- 
nected with  the  zinc  was  of  steel,  no  bubbles  were  visible 
to  the  naked  eye,  just  like  steel  after  immersion  in  acid 
Twenty-four  hours  in  a  warm  room  restored  the  iron 
to  its  original  state,  and  no  bubbles  were  seen  on  frac- 
turing it. 

The  water  in  the  last  experiments  was  then  replaced  by 
an.aqueous  solution  of  caustic  soda,  when,  after  two  hours, 
the  moistened  fracture  of  the  wire  connected  with  the  zinc 
pole  of  the  battery  was  found  to  bubble.  Twenty-two 
hours'  longer  immersion,  the  battery  working  all  the  time, 
caused  the  bubbles  to  be  more  abundant;  the  toughness 
of  the  wire  was  also  diminished,  and  its  surface  was 
blackened.  The  wire  at  the  positive  pole  was,  however, 
unchanged  either  on  the  surface  or  in  toughness. 

Three  pieces  of  wire,  each  12  inches  long,  were  immersed 
in  hydrochloric  acid  about  12  sp.  gr.,  one  being  connected 
with  the  positive  pole,  the  other  with  the  negative  pole  of 
the  battery,  and  the  third  unconnected  with  the  battery. 
At  the  expiration  of  half  an  hour  the  two  last  pieces  were 
found  to  bubble  on  being  fractured,  and  were  also  more 
brittle.  The  one,  however,  connected  with  the  positive 
pole  was  not  in  the  least  affected.  Thus  showing  that 
simple  immersion  in  acid  is  not  sufficient  to  produce  in 
iron  the  remarkable  changes  before  described,  unless  it  be 
accompanied  by  evolution  of  hydrogen. 

In  conclusion,  if  the  oxidation  of  the  surface  of  iron  be, 
as  a  rule  accompanied  by  the  absorption  of  nascent  hydro- 
gen into  the  interior  of  the  iron,  then  the  diminution  of 
strength  and  toughness  consequent  on  this  will  affect  iron 
ships,  telegraph  cables,  and  other  structures  in  which  iron 
is  largely  used  and  which  are  constantly  immersed  in 
water. 

"Dots  the  Earth  receive  any  Heat  directly  from  the 
Sun?"    By  Henry  H.  Howorth,  Esq. 

The  term  heat  is  one  of  unusual  ambiguity.  It  has  at 
least  two  meanings,  which,  if  they  do  not  exclude  one 
another,  are  at  least  not  commensurable.  Their  indefinite 
and  careless  use  has  created  great  confusion.  The  first 
meaning  connotes  the  feeling  heat,  a  purely  subjective 
matter,  whose  investigation  is  a  proper  subject  for  meta- 
physical students,  but  with  which  we  have  nothing  to  do 
at  present.  The  second  meaning  connotes  objective  heat, 
the  force  heat,  that  phenomenon  of  matter  whose  effects 
we  can  measure  in  certain  definite  ways.  It  is  with  this 
second  meaning  that  we  are  concerned  to-night.  Having 
limited  our  subject  somewhat,  I  wish  to  limit  it  further. 
The  science  of  heat  concerns  itself  with  two  main  subjects, 
first,  the  transcendental  problems  which  deal  with  the 
nature  of  heat,  which  endeavour  to  explain  it  as  a  form  of 
motion,  &c,  &c.  These  conclusions  may  or  may  not  be 
eventually  confirmed  by  experience.  At  present  they  are 
powerful  and  ingenious  theories  which  enables  us  tj  map 
out  our  knowledge,  to  arrange  and  classify  it,  but  I  humbly 
crave  permission  to  doubt  whether  any  of  them  may  be 
considered  a  final  solution,  and  pro  tunto  I  must  have  my 
hands  free.  ThU  is  not  really  of  consequence  in  our  dis- 
cussion to-night,  for  I  have  no  intention  of  entering  into 
such  a  difficult  and  crooked  controversy.  The  nature  of 
heat  is, in  fact,  outside  our  present  subject.  Eschewing  the 
transcendental  problems,  we  shall  very  biicfly  consider  only 
the  direct  effects  of  heat  upon  matter.  So  far,  then,  as  our 
experience  can  take  us,  ht.it  is  a  peculiar  condition  or 
phenomenon  of  matter,  which  we  can  modify,  increase,  or 
lessen,  which  is  universally  present  in  greater  or  lesser 
intensity,  and  which  we  measure  relatively  by  a  com- 
parison with  a  certain  fixed  standard.  However  pro- 
duced, whether  by  chemical  action,  by  percussion,  bv 
friaion.&c.&c,  there  is  one  resutt  which  seems  universal, 
and  which  may  be  considered  to  be  the  correlative  of  heat. 
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This  result  is  universally  present,  and  modified  in  various 
ways  it  is  probably  the  only  result ;  so  that,  if  we  exclude 
the  feeling  of  heat,  we  may  define  heat  by  using  this 
result  as  an  alternative  term.  The  addition  and  abstrac- 
tion of  heat  are  correlative  respectively  with  an  increase 
and  decrease  in  the  bulk  of  the  matter  operated  upon.  If 
we  add  heat,  we  increase  the  bulk  of  the  substance 
operated  upon ;  if  we  abstract  heat,  we  cause  the  portion 
of  matter  to  contract  and  shrink,  and  the  bulk  is  increased 
and  diminished  in  certain  definite  proportions ;  and  not 
only  so,  but  the  opposite  holds  good  also,  viz.,  that  if  we 
cause  a  portion  of  matter  to  shrink,  we  must  in  doing  so 
abstract  heat  from  it,  while,  if  we  increase  its  bulk  in  any 
way  without  adding  more  matter,  we  must,  willingly  or 
unwillingly,  add  a  corresponding  portion  of  heat.  I  believe 
this  is  accepted  as  an  axiom  in  physics  by  the  best  judges, 
and  accepted  as  universally  true.  Formerly  some  sub- 
stances, such  as  bismuth,  water  between  certain  tem- 
peratures, Ac,  were  quoted  as  exceptions  to  this  rule, 
inasmuch  as  they  expand  in  solidifying  ;  but  they  are  only 
apparent  exceptions,  for  their  aberrant  behaviour  has  been 
shown,  as  1  think  beyond  doubt,  to  be  a  phenomenon  of 
crystallisation.  Speaking  of  the  most  notorious  case,  that 
of  water,  Tyndall  says  :— '*  The  arrangement  of  the  atoms 
of  water  when  solid  require  more  room  than  they  need  in 
the  neighbouring  liquid  state.  No  doubt  this  is  due  to 
crystalline  arrangement.  The  attracting  poles  of  the 
molecules  are  so  situated  that,  when  the  crystallising 
comes  into  play,  the  molecules  unite  so  as  to  leave  larger 
interatomic  spaces  in  the  mass;  we  may  suppose  them  to 
attach  themselves  by  their  corners,  and  in  turning  corner 
to  corner  to  cause  a  recession  of  the  atomic  centres.  At 
all  events  their  centres  retire  from  one  another  when 
solidification  sets  in.  By  cooling,  then,  this  power  of 
retreat,  and  of  consequent  enlargement  of  volume,  is  con- 
ft- rrtd."— (Tyndall's  "  Heat  as  a  Mode  of  Motion,"  p.  107). 
These  exceptions,  then,  I  hold  to  be  no  exceptions  at  all. 
There  is  one  substance,  viz.,  india-rubber,  whose  behaviour 
is  eccentric  and  not  explainable  in  this  way,  nor  at  present, 
so  far  as  I  know,  explainable  at  all ;  but  with  this  solitary 
exception,  whose  ration  d'etre  I  have  no  doubt  will  be 
shown  to  be  as  consistent  with  the  general  law  as  those 
of  substances  such  as  water,  bismuth,  &c,  we  may  safely 
conclude,  from  our  experience  of  matter,  that  it  is  a  uni- 
versal law  that  heat  and  expansion,  cold  and  contraction, 
are  correlative  terms. 

Having  laid  down  an  abstract  axiom,  let  us  now  apply 
it  to  a  concrete  example,  viz.,  the  earth. 

The  old  notions  about  the  stability  of  the  earth,  when 
compared  with  the  mobility  of  the  sea,  have  been  long 
since  exploded.  We  now  know  that  there  is  no  such  thing 
as  absolute  terra  firma.  We  know  that  the  earth  in  a  less 
degree  is  mobile  like  the  water,  rising  here  and  sinking 
there  in  apparently  restless  pulsations,  waves,  swellings, 
and  subsidings.  This  being  so,  it  becomes  an  interesting 
problem  to  determine  whether  these  risings  and  sinkings 
compensate  one  another ;  that  is,  whether  a  rising  in  one 
neighbourhood  corresponds  to  a  sinking  elsewhere,  or 
whether  the  whole  periphery  of  the  earth  is  undergoing 
enlargement  or  diminution,  is  stretching  or  shrinking.  To 
decide  this  by  direct  experiment  is  not  easy,  for  since 
water  is  our  gauge  the  same  relative  effect  will  be  produced 
either  by  the  sink  n,;  of  an  ocean-bed  or  the  rising  of  an 
adjacent  continent.  But  we  have  a  considerable  amount 
of  evidence  notwithstanding  which  points,  so  far  as  I 
l;now,  in  one  direction  and  one  only.  There  is  first  the 
ft  priori  evidence. 

There  are  two  sciences  which  deal  with  the  inner  con- 
stitution of  the  earth :  attronomy,  which  deals  with  it  as 
n  part  of  the  great  macrocosm,  the  universe ;  and  geology, 
which  deals  with  its  inner  life  as  a  universe  of  its  own. 
'Ihe  question  of  the  alteration  in  the  earth's  bulk  has 
naturally  been  discussed  by  both  astronomers  and  geolo- 
gists, and  discussed  too  from  very  different  points  of  view, 
but  both  are  agreed  in  one  conclusion,  viz.,  that  the  earth 

shrinking. 


Since  the  days  of  La  Place,  the  Nebular  hypothesis  has 
been  generally  received  by  astronomers  as  the  one  which 
best  meets  observed  facts.  This  hypothesis  predicates  the 
existence  of  gravitation  everywhere,  and  shows  how,  by 
its  influence,  the  various  heavenly  bodies  have  become 
condensed  from  nebular  matter.  It  predicates  that  this 
force  is  still  active  everywhere,  and  that  everywhere  within 
our  observation  we  have  a  condensation  of  matter  in 
progress,  matter  condensing  from  a  highly-diffused  con- 
dition to  one  of  greater  density.  Thus  each  member  of 
our  system,  it  is  argued,  is  gradually  and  surely  nearing 
the  sun,  and  at  the  same  time  is  shrinking,  and  the  various 
planets  are,  in  fact,  in  so  many  stages  of  evolution,  and 
exhibit  for  us  the  various  phases  which  the  earth  has 
passed  through  and  will  pass  through  before  it  is  landed 
in  the  sun.  And  the  most  ingenious  and  successful  of  our 
analytical  astronomers  and  physicists  combined,  Sir  Wil- 
liam Thomson,  has  compared  our  universe  to  an  elaborately 
constructed  clock  which  is  inevitably  and  surely  running 
itself  down,  until  it  has  exhausted  its  various  forces  and 
until  each  component  member  has  fallen  into  the  common 
centre.  This  is  elementary  enough.  I  only  quote  it  to 
show  that  the  evidence  of  astronomy  is  that  the  earth  is 
contracting,  and  that  its  periphery  is  diminishing  in  area. 

The  conclusion  of  geology  for  our  purpose  is  the  same. 
It  is  argued  by  geologists  that  the  earth  was  originally 
in  an  incandescent  state,  and  that  it  has  assumed  its 
present  shape  after  a  gradual  cooling,  that  is,  a  gradual 
contraction,  which  is  still  in  progress.  These  are  the 
words  of  Mr.  Geikie,  one  of  the  most  recent  and  competent 
authorities : — "  Among  the  geologists  of  the  present  day 
there  is  a  growing  conviiftion  that  upheaval  and  subsidence 
are  concomitant  phenomena,  and  that,  viewed  broadly, 
they  both  arise  from  the  effects  of  the  secular  cooling  and 
consequent  contraction  of  the  mass  of  the  earth."  On 
both  grounds,  therefore,  viz.,  those  upon  which  astro- 
nomical and  geological  arguments  are  based,  is  it 
established  that  the  earth  is  shrinking. 

As  the  fire  syringe  discharges  a  certain  amount  of  heat 
when  sudden  pressure  is  applied,  which  heat  we  can  collect 
and  measure,  so  we  ought  to  be  able  to  measure  the 
amount  of  heat  produced  by  the  contracting  of  the  earth's 
crust,  although  we  cannot  measure  that  contraction  with 
a  plummet.  As  we  go  down  through  the  crust  we  ought 
to  meet  with  evidence  that  the  pressure  of  the  strata  has 
increased  the  temperature,  and  this  we  in  fact  do.  In 
going  down  towards  the  centre  of  the  earth  we  find  an 
increase  of  temperature  so  wonderfully  constant  in  all 
latitudes  that  we  are  constrained,  if  we  accept  the  nebular 
hypothesis,  to  argue  that  this  results,  as  it  ought  theo- 
retically to  result,  from  the  pressure  of  the  strata,  i.e.,  from 
the  force  of  gravity.  In  some  letters  that  I  have  recently 
written  to  Nature,  I  have  tried  to  show  how  the  areas  of 
upheaval  and  subsidence  on  the  earth  arc  distributed,  my 
conclusion  being  that  the  areas  of  depression  are  dis- 
tributed about  the  equator,  while  the  areas  of  upheaval 
have  their  foci  at  the  Poles,  that  the  earth  is  being  stric- 
tured  about  the  equator,  and  thrust  out  in  the  direction  of 
its  shortest  axis ;  in  other  words,  is  shrinking  in  the  region 
where  the  temperature  is  the  highest,  the  tropics,  and  is 
stretching  out  in  the  regions  of  cold,  or  the  Polar  regions. 

Now  let  us  see  how  far  we  have  travelled.  We  have 
postulated  that  all  shrinking  matter  is  giving  out  heat. 
We  have  shown  that  the  a  priori  evidence  is  conclusive 
that  the  earth  is  a  shrinking  mass.  We  have  also  adduced 
evidence  which  shows  that  the  earth  is  in  fact  hot  where 
it  should  be  hot,  and  cold  where  it  shoutd  be  cold,  in 
accordance  with  the  law  of  contraction  ;  and  it  seems  to 
me  to  follow  necessarily  that  the  earth  is  giving  out  heat, 
— is  in  fact  a  furnace,  a  heat-producing  substance.  This 
seems  to  be  inevitable. 

I  need  not  stay  to  argue  that  botlvpopularly,  and  also 
among  scientific  men,  it  is  held  as  a  /cardinal  doctrine  that 
the  earth  receives  a  large  quantity  of.its  heat  directly  from 
the  sun,  and  elaborate  calculation^  have  been  made  to 
show  the  terrific  quantity  of  heat  \  so  received  and  the 
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terrific  energy  which  this  represents.  We  are  taught  that, 
of  the  sun's  heat  which  beats  on  the  earth,  one  portion  is 
reflected,  another  is  absorbed,  and  that  the  latter  is  what 
we  can  alone  recognise  by  our  instruments,  and  whose 
energy  is  the  subjeft  of  calculation.  But  the  absorption 
of  heat  means,  as  we  have  argued,  an  increase  of  bulk, 
therefore  whatever  heat  the  earth  absorbs  must  go  to 
increase  the  earth's  size.  It  is  only  on  this  condition  that 
the  earth  can  absorb  beat  at  all,  and  it  is  only  by  the 
increase  in  bulk  that  we  can,  in  fact,  measure 
heat. 

But  if  the  earth  be  shrinking,  it  is  clear  that  it  must 
give  out  more  heat  than  it  absorbs  ;  it  must,  in  fact,  pro- 
duce enough  heat  to  neutralise  the  expansion  caused  by 
the  sun,  and  some  besides,  the  excess  being  measured  by 
the  amount  of  contraction  that  the  earth  is  undergoing. 
But  this  means  that  any  heat  it  receives  from  the  sun  is 
more  than  neutralised  by  its  own  heat ;  so  that,  if  the  sun 
gave  us  no  heat  at  all,  and  the  earth  continued  to  contract 
as  it  does  now,  it  would  not  be  affected  in  temperature, 
save,  perhaps,  in  becoming  even  hotter ;  for  if  we  receive 
heat  from  the  sun  which,  when  absorbed,  makes  the  earth 
expand,  it  is  clear  that  a  portion  of  the  contracting  force 
of  the  earth  is  spent  and  exhausted  in  neutralising  this 
expansion,  which  would  be  set  free  in  the  form  of  heat  if 
this  had  not  to  be  neutralised.  But  I  confess  that,  having 
brought  the  argument  to  this  point,  I  am  constrained  to 
go  a  step  further,  and  to  say  that  if  the  earth  be  in- 
dependent of  the  sun  for  its  heat,  that  if  independently  of 
the  sun  altogether  it  is  throwing  out  an  amount  of  heat 
equivalent  to  the  amount  of  its  contraction,  that  it  is 
unnecessary  and  unpbilosophica!  to  postulate  the  sun  as 
a  source  of  heat,  and  that  we  are  bound,  paradoxical  as  it 
may  seem,  to  conclude  that  the  earth  does  not  receive  any 
heat  directly  from  the  sun.  This  conclusion  seems 
inevitable,  and  if  it  be,  we  must  face  the  various  difficulties 
that  suggest  themselves  at  every  turn,  and  find  a  solution 
to  them  consistent  with  it. 

I  believe  these  difficulties  are  not  hard  to  meet.  It  will 
be  noticed  that,  in  the  question  I  propounded  at  the  head 
of  this  paper,  I  use  the  word  directly  or  immediately. 
When  I  say  that  the  earth  is  itself  the  furnace  which  sup- 
plies the  phenomena  of  heat  which  we  study  and  feel,  I  do 
not  mean  that  it  does  so  entirely  per  se,  and  without  any 
ance  from  without.  I  predicate  all  through  that  such 
as  the  earth  possesses  is  induced  in  it  by  the  force 


which  is  contraAing  it,  by  the  gravitating  force,  and  this 
force,  so  far  as  our  evidence  goes,  is  derived  nearly 
altogether  from  the  sun.  My  argument  is  that  the  heat 
of  the  earth  is  mediately,  but  not  immediately,  due  to  the 
sun's  influence,  that  the  sun's  influence  causes  the  earth 
to  contract,  and  that  in  contracting  heat  is  squeezed  out 
of  it.  That  we  derive  no  heat  whatever  qua  heat  from  the 
aun ;  or,  to  use  a  simile,  the  voltaic  battery  supplies  the 
electric  current  which  induces  the  magnetism  in  the  iron, 
but  does  not  itself  furnish  the  magnetism. 

This  at  once  removes  a  vast  quantity  of  apparent 
difficulty,  for  wherever  the  sun  beats  there  it  exercises 
its  influence  of  gravity,  and  the  result  is  invariably  an 
induction  of  heat,  so  that  winter  and  summer,  day  and 
night,  are  dependent  for  their  varying  temperature  on  the 
sun,  although  in  a  different  manner  to  that  popularly 
supposed. 

There  is  another  and  a  more  palpable  difficulty  that 
obtrudes  itself  at  once  upon  one's  notice  in  defending  the 
position  I  am  arguing  for.  It  is  said:  surely,  if  we  step 
out  of  the  sunshine  into  the  shade,  or  vie*  versa,  and 
exclude  the  radiated  heat  from  the  ground,  we  shall  find 
•  direct  evidence,  both  from  our  feeling  and  from  the  usual 
effects  of  heat,  that  the  sun's  rays  are  distinctly  hot, 
that  in  beating  on  our  hand,  on  a  moist  surface,  &c,  &c, 
symptoms  of  absorption  of  heat  at  once  present  themselves 
— the  hand  grows  hot,  the  moisture  evaporates,  Ac.  And 
this  is  true,  in  a  larger  way,  of  the  superficial  layer  of  the 
ground,  which  feels  theuotermittent  effects  of  day  and 
night,  summer  and  wintefr,  by  absorbing  more  or  less  beat. 


How,  then,  do  we  account  for  this  ?  for  the  heat  must  be 
absorbed  from  somewhere,  and  the  only  practicable  source 
is  the  direct  sunshine.    My  answer  to  this  is  very  short. 
If  we  ascend  through  the  atmosphere  we  rapidly  find 
the  temperature  becomes  lower  ;  that,  as  we  get  nearer 
the  verge  of  the  atmosphere,  and  therefore  nearer  the 
point  where  there  is  no  atmospheric  absorption  of  the 
solar  rays,  we  find  the  temperature  to  lower  so  rapidly, 
that  we  are  justified  in  concluding  that  if  we  could  get 
outside  the  atmosphere  altogether  we  should  find  the 
scorching  of  the  hand,  the  absorption  of  moisture,  and 
the  various  effects  we  attribute  to  heat  reduced  to  a 
minimum,  and  are  justified  in  concluding  that,  if  the 
envelope  of  the  atmosphere  were  removed — if  the  earth 
were  to  be,  such  as  the  moon  is,  without  an  atmosphere — 
that  its  surface  temperature  would  be  but  slightly  affected 
by  the  direct  sunshine.    The  effects  of  the  sun's  attraction 
would  be  distributed  throughout  the  mass  of  the  earth, 
causing  a  general  contraction  and  a  general  relative  tem- 
perature with  its  focus  at  the  centre ;  but  there  would  be 
no  surface  layer  of  an  aberrant  and  peculiar  temperature, 
and  few  or  none  of  the  effects  we  now  find  in  the  direct 
sunshine.    I  argue,  and  I  think  I  am  justified  in  arguing, 
that  these  peculiar  effects  arc  due  entirely  to  our  having  an 
atmosphere,  to  the  fact  of  there  being  a  medium  between 
the  sun  and  ourselves.   If  this  be  so,  it  is  clearly  most 
consistent  with  our  contention,  for  the  Bun's  contracting 
force  acts  not  only  on  the  earth's  solid  matter,  but  on  -its 
gaseous  envelope  also,  and  in  the  latter  case  with  much 
more  powerful  results.    So  that  any  surface  exposed  to 
the  sunshine  is  exposed  also  to  a  column  of  air  undergoing 
contraction  or  pressure  on  the  part  of  the  sun,  and  as  this 
compressed  air  must  give  out  its  heat  if  it  is  in  contact 
with  any  body  at  a  less  tension,  it  gives  it  out  to  my 
hand  or  to  the  moisture  exposed  to  it,  which  in  the  one 
case  feels  hot,  and  in  the  other  experiences  an  effect  of 
heat,  viz.,  evaporation.    It  is  the  column  of  air  that  is 
giving  out  heat,  each  ray  that  pierces  it  squeezes  it  and 
squeezes  out  of  it  a  certain  amount  of  heat  which  we 
attribute  directly  to  the  sun's  influence,  while  in  fact  it  is 
only  mediately  due  to  it.    This,  I  think,  satisfactorily 
explains  the  great  and  elementary  difficulties  of  my 
position.    I  am  not  aware  of  any  other  difficulty  which 
cannot  be  as  easily  met,  and  as  I  cannot  see  my  way 
from  escaping  from  the  main  conclusion  at  which  I  have 
arrived,  I  have  ventured,  paradox  though  it  be,  to  present 
;  it  for  your  criticism.   To  sum  up  this  conclusion  in  a 
phrsse,  I  hold  that  the  earth  receives  no  heat  directly 
from  the  sun,  the  sun  only  supplying  the  contractile 
force  which  induces  terrestrial  heat. 


CORRESPONDENCE. 


COMMERCIAL  ANALYSES. 

To  the  Editor  of  the  Chemical  News, 

Silt, — I  think  chemists  owe  their  gratitude  to  Mr.  Stanford 
for  having  called  attention  to  some  of  the  most  important 
causes  of  discrepancy  in  the  statements  of  the  results  of 
commercial  analyses.  Every  analyst  who  has  had  experi- 
ence in  particular  branches  must  deplore  the  want  of 
greater  unity  among  chemists,  even  in  cases  in  which  the 
truth  is  within  their  reach. 

I  was  glad  to  see  that  Mr.  Stanford  mentions  the  case 
of  the  phosphates  in  the  various  sewage  manures.  He 
seems  somewhat  surprised  that  a  certain  well  known 
agricultural  chemist  should  not  have  replied  to  a  challenge, 
three  times  given,  to  explain  the  grounds  of  an  opinion 
which  strikes  everyone  else  as  being  untenable.  Had 
Mr.  Stanford  known  the  chemist  in  question  better,  he 
would  scarcely  have  expected  a  reply.  The  same  gentle- 
man recently  read  a  paper  on  milk,  which  contained  some 
absurd  statement*  and 
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which  have  since  been  pointed  out  in  the  journal  in  which 
the  paper  appeared. 

But  when  the  leaders  of  the  profession  make  incautious 
statements,  the  misfortune  is  that  their  reputation  causes 
the  errors  to  be  mistaken  for  the  truth;  and  it  is  practically 
useless  for  less  known  chemists  to  dispute  them,  or  to 
point  out  their  inaccuracy,  as  the  politic  silence  observed 
ig  taken  by  outsiders  for  '*  silent  contempt,"  and  people 
say  "  Professor  So-and-so  is  a  very  eminent  man,  and  is 

more  likely  to  be  right  than  Mr.  ." 

Some  time  ago  I  examined  an  iron  ore,  the  hydrochloric 
solution  of  which  gave  crystals  of  PbCIj  when  concen- 
trated. Abundance  of  sulphur  was  also  found,  and  on 
careful  examination  of  the  bulk  fine  veins  of  galena  were 
distinctly  visible.  The  results  were  reported  accordingly, 
when  it  appeared  that  the  sample  had  also  been  analysed 
by  a  London  chemist  with  a  large  iron  ore  practice,  who 
had  not  noticed  the  presence  of  lead,  and  had  reported  the 
entire  absence  of  sulphur.  A  fresh  sample  was  prepared 
by  the  importers  of  the  ore.  It  gave  me  and  a  professional 
friend  the  same  results  as  before,  but  the  London  analyst 
still  denied  the  presence  of  more  than  a  trace  of  sulphur, 
and  though  his  attention  was  directed  to  the  presence  of 
lead  he  reported  that  there  was  none  present.  Fortunately, 
in  this  case,  the  truth  came  out,  for  one  of  the  partners  of 
the  firm  possessed  sufficient  analytical  knowledge  to 
enable  him  to  readily  recognise  the  presence  of  abundance 
of  lead,  though  according  to  the  report  of  the  London 
analyst  there  was  none.  That  he  missed  the  sulphur  was 
only  natural,  if  he  employed  th*  method  he  has  published 
for  the  use  of  others. 

The  same  ore  contained  01  per  cent  of  P20$,  according 
to  my  own  analysis.  On  acquainting  this  eminent 
chemist  with  the  fact,  he  wrote  saying  that  "o- 10  percent 
of  phosphoric  acid  corresponded  to  only  0*028  per  cent  of 
phosphorus,  an  amount  entirely  unworthy  of  notice."  As 
a  matter  of  fact,  o'i  per  cent  PaOs  corresponds  to  0-042 
of  P,  not  to  0-028  per  cent  as  stated  by  the  "  chemist  "  in 
question.  Even  if  the  latter  number  were  correct,  as 
practically  all  the  phosphorus  goes  into  the  pig,  and  the 
ore  in  question  contained  50  per  cent  of  iron  at  the  outside, 
the  iron  made  would  contain  0*056  per  cent  of  P,  which, 
so  far  from  being  "  entirely  unworthy  of  notice,"  is  nearly 
the  maximum  amount  allowable  in  a  Bessemer  pig,  for 
the  manufacture  of  which  the  ore  was  intended. 

The  result  of  the  discrepancy  was  not  that  the  analyst 
in  question  lost  a  client,  but  that  the  importers  concluded 
that,  as  sellers,  it  was  better  for  them  to  employ  a  chemist 
who  missed  objectionable  constituents,  and  would  brazen 
out  his  errors,  than  to  have  analyses  by  a  chemist  whose 
certificates  would  have  less  weight  with  the  buyers,  and 
who  called  their  attention  to  "  profligate  associates." 

If  space  permitted  1  might  tell  how  a  certain  chemist 
reported  an  ore  containing  much  pyrites  as  "  free  from 
sulphuric  acid,"  without  mentioning  other  forms  of  sul- 
phur, thus  obliging  his  clients  and  satisfying  such  con- 
science as  he  possessed. 

How  another  chemist  reported  stuff  with  55  per  cent  of 
ash  as  "  cannel  coal  of  fai.-  quality ;"  how  a  third  gave 
evidence  that  he  "  could  hold  his  hand  for  some  minutes 
in  the  flame  of  CS*  the  temperature  was  so  low,"  and  how 
in  subsequent  cross  examination  he  was  made  to  admit 
that  iron  would  melt  in  the  flame. 

There  is  but  too  much  justice  in  the  remark  that 
"scientific  men  can  be  got  to  prove  anything,"  and  until 
chemists  regard  it  as  undignified  to  act  as  scientific  advo- 
cates instead  of  merely  giving  their  unbiassed  opinions, 
there  is  not  much  hope  of  improvement. 

But  it  seems  a  pity  that  chemists  have  not  some  means 
of  expressing  their  opinion  in  cases  of  gross  unptofessional 
conduct  in  a  similar  manner  to  the  lawyers,  for  if  so,  there 
are  one  or  two  practitioners  I  could  mention  who  would 
stand  a  fair  chance  of  being  "  struck  off  the  rolls,"  and  one 
or  two  doien  who  would  never  have  been  on.— I  am,  fcc, 

Accuracy. 


ON  THE  INDIRECT  DETERMINATION  OF 
ALUMINIUM   OXIDE  IN  THE   PRESENCE  OF 
FERRIC  OXIDE. 


To  the  Editor  of  the  Chemical  News. 
Sir, — Your  last  issue  contained  a  note  on  the  above  sub- 
ject by  Mr.  R.  W.  Emerson  Maclvor.  The  process  he 
has  sketched  therein  contains  no  new  feature,  and  is  well 
known.  Allow  me  to  direct  his  attention  to  a  description 
of  it  in  Church's  "  Laboratory  Guide  "  (and  edit.,  p.  142). 
—I  am,  &c, 

C.  T.  K. 

May  9.  «874- 

VALUATION  OF  SALT-CAKE. 

To  the  Editor  of  the  Chemical  Newt. 
Sir,— My  former  letter  on  this  subject  having  called  forth 
communications  from  two  other  correspondents,  perhaps 
you  will  allow  me  the  opportunity  of  replying. 

Mr.  Simmonds  recommends  a  method  of  determining 
free  HCl  in  salt-cake  which  is  decidedly  objectionable. 
Admitting  the  presence  of  a  minute  amount  of  that  acid 
in  a  free  state,  the  result  of  igniting  the  salt-cake,  after 
addition  of  NH.HO,  will  be  the  formation  of  NH4CI, 
which  reacts  on  NaaS04,  forming  NaCI  and  (NH4)jS»04 
(volatilised),  the  loss  of  weight  being  due  therefore  to 
HjS04,  and  not  to  HCl. 

With  regard  to  Mr.  Tinniswood's  note,  it  is  to  be 
regretted  that,  at  the  great  centre  of  our  chemical  manu- 
factures a  method  of  analysis  so  evidently  imperfect  should 
be  adopted.  The  omission  of  CaS04  in  the  sum  of  the 
impurities  cannot  be  defended  on  the  plea  of  want  of  time, 
for  an  occasional  determination  might  easily  be  made,  and 
the  average  amount  of  impurities,  excluding  free  acid  and 
NaCI,  would  then  be  more  correctly  found  to  be  1-5  to  2 
per  cent,  instead  of  075.— I  am,  &c, 

Walter  Tate. 

Dublin,  M«y  w,  1874. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 

Note.  All  decreet  of  temperature  arc  Centigrade,  unless  otherwise 
exprctied. 

Comptes  Rendus  Htbdomadtiires  des  Sicnces  dt  VAcadem* 
dex  Sciences,  March  23. 1874. 

Operation  of  Transfusion  of  Blood,  Performed  by 
M.  Beheir  at  the  Hotel  Dieu. — M.  Bouley. — M.  Behier 
insists  (among  other  things)  on  injection  of  natural  blood 
without  previous  defibrination  or  diminution  of  tempera- 
ture, and  on  performing  the  injection  slowly,  and  in  small 
quantities  at  a  time. 

Plane- Distribution  of  Pressures  in  the  Interior  of 
Isotropous  Bodies  in  the  State  of  Limited  Equili- 
brium; Mode  of  Integration  of  Differential  Equations. 
— M.  Boussincjq. 

Law  of  Astronomical  Attraction,  and  the  Mass  of 
Various  Bodies  of  the  Solar  System,  and  especially 
on  the  Mass  and  Duration  of  the  Sun. — M.  Vicaire. — 
The  proportionality  of  attraction  to  mass  is  not  a  demon- 
strated truth,  and,  considered  as  an  hypothesis,  it  is  not 
verified  by  its  consequences.  It  is  far  from  being  proved 
that  what  is  called  the  mass  of  the  sun  .really  measures 
the  quantity  of  matter  it  contains.  >¥TTere  are  reasons  for 
thinking  it  is  not  so  ;  and  considering  the  enormous  pres- 
sure at  the  centre,  there  is  notbjing  unreasonable  in  sup- 
posing a  mean  density  equal  tcS  ten  or  perhaps  twenty 
times  what  is  at  present  supposed  (which  will  multiply 
the  duration  by  to  much).   Considering  the  stellar  period 
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of  the  sun  must  have  commenced  at  the  end  of  the 
geological  history  of  oar  globe,  this  should  satisfy  all  the 
requirements  of  history  and  of  geology. 

Programme  of  a  System  of  Geography  Based  on 
Exclusive  Use  of  Decimal  Measures,  of  an  Inter- 
national Meridian  O0,  and  of  Stenographic  and 
Gnomonic  Projections. — M.  de  Chancojnvis. 

Note  on  Magnetism  (continued).— M.  Gaugain.— In 
part  of  this  note  the  author  studies  some  points  connected 
with  the  constant  magnetic  slate  produced  in  a  horse- 
sh'oe  magnet  when  the  armature  has  been  applied  and 
detached  so  many  times  that  more  detaching  does  not 
further  weaken  the  magnetism.  It  appears  that  the  dis- 
tribution of  magnetism  in  a  direction  normal  to  the  surface 
of  the  bar  is  very  different  in  the  case  of  constant  remanent 
magnetism  and  that  of  remanent  magnetism  of  the  first 
kind.  In  the  former  case  the  density  of  the  magnetism  is 
neatly  uniform,  whereas  in  the  latter  it  decreases  rapidly 
out  from  the  surface. 

Refraction  of  Compressed  Water. — M.  Mascart.— 
The  author  followed  M.  Jamin's  method,  sending  light 
through  two  tubes  filled  with  water,  and  counting  the 
interferential  fringes  which  passed  a  point  of  the  spectrum 
when  a  difference  of  pressure  was  produced.  A  change 
of  pressure  of  1  metre  mercury  caused  the  displacement 
of  about  seventy  fringes,  and  as  the  tenth  of  a  fringe  could 
be  measured,  there  was  much  precision  in  the  arrange- 
ment. The  number  of  fringes  displaced  by  corresponding 
variations  of  pressure  is  not  constant,  but  increases  with 
the  pressure.  The  author  deduces  from  his  experiments 
the  coefficient  of  compressibility,  and  the  liberation  of 
heat  produced  by  compression  of  water. 

Reply  to  Critical  Observations  of  M.  St. -Claire 
Devtlle  on  a  Method  for  Determination  of  the  Densi- 
ties of  Vapours. — M.  Crouillebois. 

Atmospheric  Dust. — M.  Tissandier. — The  quantity  of 
•olid  matter  contained  in  a  cubic  metre  of  Paris  air  (as 
measured  by  a  method  which  the  author  describes)  seems 
to  vary  between  6  and  23  milligrms.  Thus  a  mass  of  air, 
5  metres  thick,  over  the  Champ  de  Mars  will  contain 
15  kilogrms.  of  corpuscles.  Where  they  consisted  of 
debris  of  wood,  coal,  or  the  like  the  length  reach  some- 
times i-io  m.m. ;  where  of  mineral  mattcis,  silicon,  &c, 
the  diameter  varied  from  1-100  to  1-1000  m.m.  The 
average  weight  of  sediment  falling  in  twelve  hours  was 

0  001  gr.  The  chemical  composition  of  the  dust  was— 
Oigamc  matters,  burning  brightly,  25  to  34  per  cent; 
mineral  matters,  75  to  66  per  cent.  Iron  was  found  in 
notable  quantity,  and  the  author  thinks  part  of  it  may 
come  from  planetary  spaces.  Lime,  silicon,  &c,  were  also 
recognised.    M.  Tissandier  further  analysed  some  dust, 

1  m.m.  thick,  on  one  of  the  towers  of  Notre  Dame  not 
visited  for  many  years.  Its  composition  well  represented 
that  of  the  aerial  corpuscles. 

Two  New  Theorems  on  Surface  of  Waves.— M. 
Mannheim. 

Greek  Solar  Dial  found  by  M.  O.  Rayet  at  Heraclen 
in  Latmos. — M.  G.  Rayet. 

Magnetisation  of  Steel. — M.  Iiouty. — Hardly  suitable 
for  abstraction. 

Calorific  Effects  of  Magnetism  in  an  Electro-Mag- 
net with  Several  Poles. — M.  Caain.— The  author 
enunciates  the  following  simple  law.  When  a  straight 
iron  core  is  magnetised  by  a  series  of  similar  bobbins 
traversed  by  a  current  in  directions  alternately  opposite, 
and  these  bobbins  determine  equal  concamerations,  the 
quantities  of  heat  produced  in  the  core  by  disappearance 
of  the  magnetism  are  inversely  proportional  to  the  squares 
of  the  numbers  of  concamerations.  The  "  differential 
thermo-magnelic  apparatus  "  was  a  sort  of  differential 
air  thermometer,  the  reservoirs  of  which  were  formed  of 
ir.m  cylinders  (42  cm.  irA  length,  5  in.  diameter,  and  about 
3  m.m.  thickness).  Tnefcurved  IMube,  containing  water, 


showed  the  difference  of  pressure  produced  when  one  of 
the  reservoirs  became  heated  by  magnetism.  With  a  very 
delicate  apparatus  M.  Caain  has  been  able  to  estimate  in 
calories  the  thermal  effect  observed,  and  he  hopes  to 
succeed  in  determining  the  magnetic  equivalent  of  heat. 

Some  Endosmotic  Properties  of  the  Membrane  in 
the  Egg-Shell  of  Birds.— M.  Gayon.— This  membrane, 
detached,  permits  molecular  diffusion  only  in  one  direction. 
Endosmose  is  energetic  from  the  outer  to  the  inner  sur- 
face, but  almost  nil  the  other  way.  The  membrane, 
further,  is  readily  traversed  by  the  soluble  azotised  fer- 
ment, which  has  the  property  of  inverting  cane-sugar. 

Differentiation  of  Movements  in  Plants,  Provoked 
or  Spontaneous ;  Study  of  the  Action  of  some  Agents 
considered  Anassthetic  on  the  Functional  Irritability 
of  the  Stems  of  Mahonias. 

Thermic  Study  of  the  Phenomena  of  Solution; 
Reaction  of  Water  with  Nitric  Acid. — M.  Uerthelot. — 
This  paper  is  not  adapted  for  abstraction. 

Compounduof  Hydrogen  with  the  Alkaline  Metals. 
— MM.  L.  Troost  and  P.  Hautcfcuille. — The  authors 
obtained  definite  compounds  of  hydrogen  with  potassium, 
KjH,  and  with  sodium,  XajH.  The  former  contained 
126  volumes  of  hydrogen,  and  the  latter  237  to  r  of  the 
respective  alkaline  metals.  Lithium,  heated  to  500°  in 
hydrogen  gas  under  a  pressure  of  760  millimetres,  absorbed 
17  volumes  of  the  gas.  Thallium,  under  the  same  circum- 
stances, absorbed  only  3  volumes. 

Certain  Bronzes  from  China  and  Japan.— M.  H. 
Morin.— The  composition  of  these  bronzes  is  shown  in  the 
following  table  :— 

III. 


Tip  .. 
Cupp<r 
Lead  . . 
Gold  .. 
Iron  .. 
Nickel 
Zinc  .. 
Artem: 
Sulphur 


I. 

8*72 

990 

°ii 

1  86 
trices 
traces 


II. 
*6i 

10  46 
traces 
064 
traces 

*  71 
oil 


8 '30 
1 10  j 


IV. 

8309 

irjo 


Sit 

10-31 


VI. 

7*7 
7*3* 
M59 


VII. 
6-oj 
71-46 
»6  34 


067        022        173        028  02J 


317 

traces 


O'JO 
02J 

traces 


067 
traces 
traces 


600  JM 
traces  trice* 


99'39  99'»J 


100-32  10046  100  01 


9956  9879 

Researches  on  the  Formation  of  Superphosphate 
of  Lime. — M.  J.  Kolb. 

Trichloracetatcs  and  their  Derivatives.— M.A.Cler- 
mont.—The  author  has  obtained  trichloracetyl-urea— 

C0H3CI3NaO4, 
by  causing  anhydrous  phosphoric  acid  to  react  upon  the 
trichloracetate  of  urea. 

Red  Colouring  Matter  of  the  Blood.— M.  Bechamp. 
— The  author,  by  a  long  and  somewhat  tedious  process, 
has  isolated  the  red  colouring  matter  of  blood,  in  which  it 
is  easy  to  show  the  presence  of  iron. 

Use  of  the  Bisulphate  of  Potash  for  the  Distinction 
of  Natural  Sulphides. — E.Jannettaz. — This  salt  may  be 
employed  in  the  state  of  crystals,  or  fused  at  a  gentle  heat, 
or  in  solution.  In  the  two  former  states,  it  is  ground  in 
a  mortar  with  the  sulphides  under  examination.  The  fol- 
lowing results  were  obtained  : — 

A(i).  Action  of  Crystalline  Bisulf>hate  0/ Potash  with 
the  Native  Xlonosulphides — 

Intense  escape  of  sulphuretted 

hydrogen. 
Energetic  action. 
Weaker. 
Pciccplible. 

Weak  in  Bohemian  specimens  | 


Galena,  PbS  ..  .. 

Alabandine,  MnS  . . 
Dlende,  ZnS 
Grecnockitc,  CdS  .. 


\ 


Millerite.NiS.. 

Chalcosine, 
cinnabar 


ar^yrose, 


•  J 


no  action  in  American. 
[  Nothing. 


The  concrete  blende  of  Raibel  acted  more  energetically 
than  that  of  Dauphin*. 
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(2).  Action  of  tht  saint  Salt  oh  Sulfkidts  0/ the  Formula 
M»S(»  +  i>. — 

Pyrrhotine,  Fe7Sg  Action  slight,  but  distind. 

Troilite,  Fe7S8   As  above. 

In  all  these  cases,  acetate -of-lead  paper  held  above  the 
mortar  turns  brown  more  or  less  rapidly — immediately 
with  galena  and  alabandine,  and  quickly  even  with  blende 
and  pyrrhotine.  There  was  no  disengagement  of  sulphu- 
retted hydrogen  with  cubic  pyrites,  marcassite,  chalco- 
pyrite,  smaltine,  cobaltine,  stibine,  bismuthine,  boulan- 
gerite,  haidingerite,  bournonite,  jamesonite,  zinkenite. 
Steinmannite  and  kobellite  (of  Hfvcna,  Sweden)  give  a 
strong  escape. 

B.  Action  of  tht  Bimlphate  in  Solution.— It  ads  very 
energetically  upon  alabandine ;  distinctly,  though  less 
powerfully,  upon  galena  ;  less  easily  upon  blende,  which 
requires  to  be  pounded;  and  not  at  all  upon  the  remaining 
native  monosulphides.  This  reaction  is  valuable  for  de- 
tecting galena  in  certain  compound  minerals,  for  distin- 
guishing alabandine  (MnS)  from  hauerite  (MnSj). 
Pyrrhotine  or  magnetic  pyTites  may  be  thus  detected  in 
mixture  with  other  sulphides. 
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Ratio  of 

Temperature. 
Degrees  C. 

Number  of  * 
Expenroeut^   ,h(.  Wood  ^ 

Pt>ta-sh  10 

O  D-  I  * 

20 :  So 

2 

10*78 

1  • 

200 

I 

J 

I* 

240 

1 

jn'oj 
j  4 

*o  I  70 

too 

2f"t8 

240 

4 

IOO 
? 

I 

11 

200 

-1 
J 

2 AO  —  24  5 

4 

* 

4V70  • 

en :  co 

200 

2 

25  76 

? » 

240 — 21s 

4 

39"04 

60  •  40 

200 

3 

3"  57 

*t 

4 

4267 

80 :  20 

300  —220 

4 

45'59 

240 

3 

61-32 

00 :  10 

240 

2 

64- 24 

100:0 

240—245 

3 

6551 

Moniltur  Scienlifiqut,  du  Dr.  Quesneville, 
February,  1874. 

Preparation  of  Oxalic  Acid  from  Sawdust,  Bran, 
and  Lignose.— W.  Thorn.— Oxalic  acid  is  now  prepared 
on  the  large  scale  by  heating  the  lyes  of  potash  and  soda 
in  certain  proportions  with  sawdust.    It  has  been  fully 
proved  that  in  this  process  potash  cannot  be  entirely 
replaced  by  soda.    By  the  reaction  of  soda  alone  upon 
wood  very  little  oxalic  acid  is  produced,  sometimes  mere 
traces.    For  preparing  the  mixtures  a  round  iron  tank  is 
employed,  5  centimetres  high,  10  centimetres  in  diameter 
at  the  bottom,  and  13  centimetres  at  the  top.   The  saw- 
dust is  introduced  into  the  boiling  lye  at  30s  to  40°  B., 
and  the  whole  is  heated  over  a  naked  fire  with  continual 
stirring.  If  the  lye  is  concentrated  to  42°  B.,  it  is  absorbed 
by  the  sawdust,  and  the  laborious  agitation  of  the  mass 
is  dispensed  with.    In  the  course  of  his  experiments  the 
author  remarked  that  there  are  differences  in  the  yield 
according  to  the  thickness  of  the  stratum  of  materials 
operated  upon.    In  consequence  a  second  series  of  experi- 
ments was  carried  out,  in  which  the  mixture  was  heated 
in  flat  shallow  sheet-iron  dishes,  the  depth  of  the  layer 
being  from  1  to  1-5  centimetre.   The  sawdust  employed 
in  the  experiments  was  from  pine-wood,  and  contained 
15  per  cent  of  moisture.    The  action  of  soda  alone  upon 
the  sawdust  was  tried  in  the  proportion  of  2  to  4  parts  of 
hydrate  of  soda  to  1  of  the  wood.    The  results  were— 
50  grms.  sawdust  heated  with  100  parts  of  soda  in  an  iron 
pan  gave — At  200°  C,  36  per  cent  of  oxalic  acid  on  the 
wood ;  at  240°  C.,32-2  percent  of  oxalic  acid  on  the  wood. 
If  heated  in  thin  layers — At  200s  C,  34*68  per  cent ;  at 
240*  C,  31*60  per  cent.    With  25  parts  of  wood  to  100  of 
•oda — At  2403  C,  42*3  per  cent.    If  heated  in  thin  layers — 
At  240s  C,  52*14  per  cent.   When  the  heat  is  above 
2003  C.,  the  process  must  be  carefully  watched,  as  in  case 
of  a  sudden  rise  of  temperature  the  oxalic  acid  already 
formed  may  suffer  decomposition.   A  mixture  of  potash 
and  soda,  according  to  general  experience,  gives  results 
equal,  if  not  superior,  to  those  furnished  by  potash  alone. 
As  regards  the  proportions  authorities  differ.    Fleck  states 
that  in  the  establishment  of  Roberts,  Dale,  and  Co., 
Warrington,  1}  parts  of  hydrate  of  potash  are  used  to 
1  part  of  hydrate  of  soda.   According  to  another  account 
t  equivalent  of  potash  is  used  to  2  equivalents  of  soda, 
which  would  approximately  agree  with  1  part  of  hydrate 
of  potash  to  if  parts  of  hydrate  of  soda.    In  Kuhneheim's 
works  at  Berlin  the  two  alkalies  are  used  in  equal  equiva- 
lents.  With  a  mixture  of  20  parts  potash  and  80  parts 
•oda,  a  peculiar  and  violent  decomposition  seta  in  on  every 
trial,  even  at  a  temperature  as  low  as  180°  C.   Heat  was 
applied  from  forty- five  minute*  to  an  hour. 


In  these  experiment*,  therefore,  potash  alone  proved 
superior  to  any  mixture  of  the  two  alkalies.  An 
essential  difference  is  perceived  when  the  mixture  of 
wood  and  alkali  is  heated  in  thin  strata.  Sawdust  was 
anew  mixed  with  the  boiling  lye  at  42"  B.  in  the  propor- 
tion of  50  grms.  of  the  wood  to  100  grms.  of  the  alkali. 
All  the  lye  was  absorbed,  and  the  mass  was  heated  on 
iron  plates  in  a  layer  of  1  centimetre  in  thickness.  The 
mixture  was  frequently  stirred,  and  the  heating  was  con- 
tinued from  one  hour  to  an  hour  and  a  half. 


Ratio  of  Poi»ih 
to  Soda. 

o:  too 
10:90 
20:80 
30:70 
40:60 
60:40 
80:  20 
100 : 00 


Temperature. 
Degrees  C. 

200—220 

230 
240—250 
240—250 
240—250 
240—250 

245 
24O — 250 


Number  of 
Experiments. 

2 
2 

4 

3 
6 
6 

4 
6 


Percentage  of 
Oxalic  Acid. 

33H 
5836 
7476 

7677 
8057 
8008 
8124 
8123 


If  the  material  is  heated  in  thin  layers,  and  if  care  be 
taken  to  avoid  fusion  the  mixture  40  :  60,  or  1  equivalent 
of  potash  to  2  of  soda,  is  practically  equal  to  potash  alone. 
Experiments  were  next  tried  with  current*  of  warm  air 
directed  over  the  heated  mass.    The  production  was  not 
sensibly  increased.    The  addition  of  manganese  was  not 
found  useful.    A  series  of  special  experiments  proved  that 
the  yield  from  hard  wood  was  smaller  than  that  from  soft 
species.    A  relative  increase  of  tht  proportion  of  sawdust 
to  the  alkali  was  also  tried,  but  the  practical  difficulties, 
both  in  heating  the  mass  and  in  the  subsequent  extraction 
of  the  acid,  appear  serious.    When  the  heating  is  com- 
pleted, the  mass  is  boiled  with  water  till  almost  entirely 
dissolved,  and  the  mixed  decoctions  arc  Concentrated  to 
38°  B.,  when  oxalate  of  soda  separates  out  in  fine  crystals. 
To  free  them  from  the  mother-liquor  filter-presses  or  cen- 
trifugals are  used.    If  the  fused  mass  has  been  properly 
boiled  the  mother-liquor  may  be  obtained  free  from  oxalic 
acid.   To  transform  the  oxalate  of  soda  thus  obtained  into 
oxalate  of  lime,  it  is  dissolved  in  boiling  water,  and  milk 
of  lime  is  gradually  added,  so  that  the  lime  may  be  in 
slight  excess.    The  liquid  must  be  rather  dilute  or  the 
decomposition  is  tedious.     If  a  filtered  sample,  acidified 
with  acetic  acid,  still  gives  a  precipitate  with  chloride  of 
calcium  a  little  more  milk  of  lime  is  needful.    When  the 
decomposition  is  complete,  the  caustic  lye  is  drawn  off, 
the  precipitate  is  repeatedly  boiled  with  water,  and  filtered. 
For  the  decomposition  of  the  oxalate  of  lime  a  large  excess 
of  sulphuric  acid  is  required  ;  3  equivalents  of  acid  to  t  of 
the  oxalate.   The  oxalate  of  lime  is  made  up  into  a  very 
thin  paste  with  water  and  the  necessary  quantity  of  sul- 
phuric acid,  let  down  to  15°  to  20*  B.  is  poured  in  with 
constant  stirring.    More  water  is  added,  and  the  whole  is 
gently  heated  from  one  to  two  hours  with  continual  agita- 
tion.   When  the  decomposition  is  complete  the  liquid  is 
filtered  off,  and  the  precipitate  of  sulphate  of  lime  is 
washed,  being  frequently  turned  over.    The  filtrate  con- 
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tains  oxalic  and  sulphuric  acids,  and  sulphate  of  lime. 
It  is  concentrated  to  15*  B.,  when  the  sulphate  of  lime 
crystallises  out.  The  clear  liquid  is  then  drawn  off,  and 
concentrated  to  30s  B.  On  cooling,  the  oxalic  acid 
separates  out  in  long  crystals,  which  are  further  purified 
by  re-crystallisation.  The  waste  alkaline  lyes  are  con- 
centrated to  40"  B.,  mixed  with  sawdust  enough  to  absorb 
them,  and  calcined  in  thin  layers  on  iron  plates,  or  in  a 
re  verberatory  furnace  till  a  portion  taken  out  and  lixiviated 
with  warm  water  shows  but  a  very  light  colour.  The 
dark  grey  calcined  mass  is  lixiviated  with  the  weak  lye 
obtained  when  the  oxalate  of  soda  is  decomposed  with 
lime.  The  lixivium  obtained  is  causticised  with  lime, 
evaporated  down  to  42"  B.,  and  is  then  ready  lor  re-using. 
Soft-Soaps  and  their  Sophistications.— Dr.  Vohl.— 
Chemistry  of  Organised  Bodies.— M.  Ch.  Blondeau. 
— This  paper  does  not  admit  of  useful  abstraction. 

Metallurgy  of  Bismuth. — M.  Valenciennes. — A  large 
supply  of  bismuth  ore  is  now  brought  from  Bolivia,  where 
it  is  found  in  a  vein  near  mines  of  silver  and  copper,  at 
the  town  of  Lucre  (Lucra  ?).  The  ore  consists  of  sulphuret 
of  bismuth,  mixed  with  iron  and  copper  pyrites.  The 
gangue  is  quartz.   An  average  sample  gave— 

Bismuth  32-8 

Iron   io-2 

Copper   9*5 

Sulphur   19-5 

(The  residue  being  probably  silica.)  Antimony,  lead,  and 
silver  are  found  in  small  quantities.  The  ground  ore  is 
roasted  for  twenty-four  hours  at  a  dull  red-heat  in  a  rcver- 
bcratory  furnace  with  a  flat  sole.  A  little  charcoal-powder 
is  added  from  time  to  time,  and  the  mass  is  frequently 
stirred  with  iron  rabbles.  The  ore  is  next  mixed  with 
3  per  cent  of  charcoal,  and  a  flux  composed  of  lime,  sul- 
phate of  soda,  and  fluor-spar.  The  mixture  is  heated  in  a 
reverberatory  furnace  with  a  sole  hollowed  out  like  a  dish, 
so  that  the  reduced  metal  and  the  slag  may  be  drawn  off 
at  a  vent-hole  in  tbe  side  of  the  furnace.  At  the 
beginning  of  the  operation  the  damper. is  shut  so  that  the 
reducing  flame  may  facilitate  the  reaaion  of  the  charcoal 
on  the  oxide  of  bismuth,  and  prevent  its  volatilisation. 
The  mass  is  often  stirred  up  for  two  hours.  The  damper 
is  then  opened,  and  the  Are  urged  to  a  white  heat.  At  the 
end  of  two  more  hours  the  mixture  is  liquid,  and  is  ready 
to  be  run.  A  mould  of  cast-iron,  lined  with  clay,  is  placed 
under  the  vent-hole,  and  the  plug  is  withdrawn.  Three 
distinct  layers  are  found  in  the  mould,  separated  by  their 
respective  densities.  At  the  bottom  is  aregulus  of  bismuth, 
then  a  matt:  of  sulphides  of  bismuth  and  copper,  and  at 
the  top  a  vitreous  slag  containing  the  iron.  The  crude 
bismuth  contains  2  per  cent  of  antimony  and  lead,  the 
same  quantity  of  copper,  and  traces  of  silver.  The  anti- 
mony may  be  removed  by  fusion  with  nitre,  and  the  other 
metals  are  separated  in  the  wet  way. 

New  Method  of  Manufacturing  Stearine. — Prof. 
Bock. — The  author,  or  reporter,  points  out  in  this  paper 
the  errors  of  the  prevailing  methods,  but  the  new  method 
is  not  definitely  and  numerically  described. 

Bulletin  de  Itt  Socittc  d' Encouragement  four  {'Industrie 
Nationale,  No.  3,  March,  1874. 

At  the  meeting  of  the  Society,  March  6,  M.  Clement 
Sans  communicated  an  improvement  on  Grime's  encaustic 
for  positives  on  paper.    He  takes- 
Powdered  gum  arabic  . .    . .     2  parts. 
Powdered  sugir-randy . .  5  „ 

Transparent  glycerine  soap.l 
well  grated  J 

Water  enough  to  dissolve,  and  then  adds— 


bath  with  constant  stirring.  When  cold  it  should  have 
the  consistence  of  good  pomade. 

Mdlle.  Rosine  Mezzara  traced  the  yellow  spots  which 
spoil  so  many  positives  to  the  ar h  or  the  fumes  of  tobacco. 
MM.  Lacan,  Martin,  and  Peligot  confirmed  the  view  ex- 
pressed in  the  above  communication. 

A  new  process  for  heliographic  engraving  is  quoted 
from  Siguier's  "  Annie  Scientifique."     A  photographic 
proof  is  applied  to  a  sheet  of  zinc,  when  the  silver,  trans- 
i  ferred  from  the  paper  to  the  plate,  produces  a  metallic 
'  layer  which  enables  the  zinc  to  be  attacked  by  very  dilute 
acids. 

M.  Rodriguez,  of  Lisbon,  forwarded  to  the  Society  a 
number  of  proofs  in  fatty  inks  obtained  by  his  process. 

M.  Fleury-Hermagis  exhibited  very  rapid  objectives  of 
flint  glass,  with  a  base  of  chemically  pure  minium.  He 
also  presented  a  large  number  of  specimens  illustrating  a 
process  which  he  has  invented,  and  of  which  he  communi- 
cated the  details. 

M.  Geymet  presented  to  the  Society  a  volume  printed 
and  illustrated  by  his  photo-lithographic  process. 

M.  Pellet  exhibited  an  apparatus  for  measuring  fractions 
of  a  second  of  time,  which  may  be  used  for  determining 


the  time  required  for  exposure,  and  thus  comparing  the 

fthei 
of  an 

The  BulUlin  contains  a  continuation  of  M.  De  Saint 
Plorent's  process  of  heliochromy,  and  of  M.  Th.  Sutton's 
Theoretical  and  Practical  Studies." 


performance  of  two  lenses.  The  description  of  the  instru- 
ment is  not  sufficiently  clear  without  the  aid  of  an  illus- 
tration. 


Gaitttta  Chimica  Italiana,  Anno  iv.,  Fascicolo  3,  1874. 

Identity  of  the  Cymen  of  Camphor  and  the  Essence 
of  Turpentine. — £.  Paterno. — The  author  has  examined 
the  cymeno-sulpbates  of  lime,  baryta,  lead,  copper,  nickel, 
soda,  and  potash  as  obtained  from  camphor,  and  the 
corresponding  salts  as  prepared  from  turpentine.  He 
considers  the  identity  of  the  two  bodies  indisputable. 

Peroxide  and  Acid  of  Chromium.— Ugo  SchifT. — This 
paper  is  not  well  adapted  for  abstraction. 


10 


White  wax,  shave 


10 


The  mixture  is  placed  id  an  earthen  coffee-pot  able  to 
contain  five  times  the'quajntity,  and  boiled  on  the  sand- 


NOTES  AND_  QUERIES. 

Filterinr  on  a  Large  8calc.— Could  you  or  any  of  yoor  _ 
•pendents  give  me  the  beat  method  ol  filtering  silica  (finely-divided) 
I  and  alumina  on  a  large  scale  ? — E.  T. 

I     Hydro-Hexa-Glyoxal. — In  Chemical  Niws,  vol.  xxix.,  p.  207, 
I  you  notice  M.  SchifT*  hydro-hexa-glyoxal  aa  C„H,,0,.   I  think  it  1* 
a  heia-glycollic  acid,  and  that  the  true  synthesis  would  be — 

3  glycollic  acid  +  acid -loHO-C„H,,0M,0  +  HO. 
It  corresponds  with  a  similar  condensation  ol  salicylic  acid.— S.  E.  P. 

Coffee  and  Chicory.— (Reply  to  A.  B.  C.h— The  formula  in  question 
was  deduced  from  the  mean  densities  of  coffee  and  chicory  infusions, 
which,  according  to  tbe  table  given,  are  toott'6  and  1020  6  respectively. 
If  *  be  the  weight  of  coffee,  and  y  the  weight  of  chicory,  in  1  grm.  ol 
a  mixture,  then  jr+y=i.  and  y—  1 — jr.  The  density  of  the  solution  will 
depend  on  the  relative  proportions  of  chicory  and  coffee  present,  and 
if  represented  by  D,  then— 

iooS-O  +  i02O*6y = D. 
Substituting  1-*  lory  in  this  equation,  we  get— 
1008021  +■  1020*6  - 10206*  -  D 

I24f=I02Ofi-D 

iojo'6  —  D 

snd       *=  ■ 

it 

It*  it  the  weight  of  coffee  in  t  grm.  of  the  mixture,  then  iooj(^C)  is 
the  percentage  of  coffee,  and 

-_(lO2O-6-D)t00 

12 

The  chicories  I  have  tested  have  a  higher  infusion  density  than  1020  6. 
though  the  coffee  infusions  give  results  exactly  agreeing  with  those  of 
the  chemists  who  compiled  tbe  table.  Possibly  the  cultivation  of 
chicory  has  improved,  or  the  roasting  is  conducted  in  a  different 
manner.  I  think  tbe  following  formula  would  be  preferable : - 
£_(toaj-D)ioo 

I  consider  the  estimation  of  chicory  by  the  colour  of  the  decoction  gives 
to  the  tratb.-Ai.ruD  H.  Au.au. 


Digitized  by  Google 


220 


Meetings  for  the  Week. 


I  Chemical  Ntw», 

1    May  ij,  1974. 


MEETINGS  FOR  THE  WEEK. 


Monday,  18.-  London  Institution,  4. 
Tuesday,  19.—  Civil  Engineers,  8. 

  Zoological,  8.30. 

  Anthropological  Inst.,  8. 

Wednesday,  jo.— Society  of  Arts.  8. 

Meteorological.  7. 

—  Pharmaceutical,  11  a.m.  Anniveisary. 
Thursday,  ai.— Royal,  8.30. 

C|ne'mic5al'">8.,y  w!  rL  Corfield.  M.D.,  "  The 
Question  fiom  a  Chemical  Point  o{  View.1' 

  Zoological,  4. 

Friday,  23.— Royal  Institution,  8. 

—  Quekett  Microscopical  Club,  8. 

TO  CORRESPONDENTS. 

W.  H.  Wiijou.-Received. 
/'.  H.  Davut.—V/e  are  not  aware  that  there  ia. 
O.  C— Tollhausen's  "  Technological  Dictionary    can  be  obtained 
at  Asher's,  Bedford  Street,  Coveni  Garden. 
7.  Hopkinson.— You  had  belter  advertise  lor  what  you  require. 
K.  Irvtne.— Only  suitable  for  our  advertisement  columns.   


Chemical  Technology,  or  Chemistry  in  its 
Applications  to  the  Arts  and  Manufactures.  By  Thomas 
Richardson  and  Henry  Watts.  Second  Etfilion.  illustrated  with 
numerous  Wood  Engravings. 

Vol.  I.,  Parts  1  and  2,  price  36s.,  with  more  than  400  Illustrations. 

Nature  and  Properties  of  Fuel:  Secondary  Produces  obtained 
Fuel:  Production  of  Light:  Secondary  Products  of  the  Gaa  * 
failure. 


Vol.  L,  Part  3,  price  33s.,  with  more  than  300  Ilia 
Sulphur  and  its  Compounds:  Acidimetry :  Chlorine  and  its  Bleaching 
Compounds:  Soda,  Potash:  Alkalimetry:  Grease. 

Vol.  I.,  Part  4,  price  21a.,  300  Illustrations. 
Aluminium  and  Sodium  :  Stannatcs,  Tungstates,  Chrorrutes,  and 
Silicates  of  Potash  and  Soda:  Phosphorus,  Borax:  Nitre:  Gun- 
powder: Gun  Cotton. 

Vol.  L,  Part  5,  price  36s. 

Prussi'ate  of  Potash:  Oxalic,  Tartaric,  and  Citric  Adds,  and 
dices  containing  the  latest  information,  and  specifications 
the  materials  described  in  Parts  3  and  4. 


NEW  WORK  BY 
just  published,  in  8vo. 


RICHARD  A.  PROCTOR,  B.A. 
Illustrated  by  22  Lithographic  Charts 


(4  Coloured),  and  22  Woodcut  Diagrams,  price  16s., 

The   Universe   and   the   Coming  Transits : 
Presenting  Researches  into  and  New  View*  respecting  the 
Constitution  of  the  Heavens;  together  with  an  Investigation  of  the 


Conditions  of  the 
B.A.,  Hon.  Fellow 


King's' 


Transitsof  Venus.  By  R.  A.  Proctor, 
ollege,  London. 

"One  of  the  most  exhaustive  of  modern  astronomical  treatises."— 
Standard. 

"  We  heartily  commend  this  book  to  the  attention  01  our  readers; 
its  style  is  plain,  but  its  matter  and  substance  will  gratify  their  utmost 
expectations  of  the  grand  and  the  sublime.*'— Edinburgh  Courant. 
London:  LONGMANS  U  CO. 


&  CO.,  4,  Stationers'  Hall  Court- 
CHEMISTRY, 


Now  ready,  Fifth  Edition,  Enlarged,  price  is.  6d,  post  free, 

Gout  and  Rheumatic  Gout,  a  New  Method  of 
CURE,  with  CASES.   By  J.  W.  I  OAKES.  M.D. 
"The  views  of  such  Men  as  Dr.  Foakes  and  Dr.  Bennett  are,  we 
are  glad  10  say,  beginning  to  gain  ground  amongst  the  medical  pro- 
fession."— Chemical  NtWM. 

"  The  treatment  of  gout  recommended  is  sound  and  rational."— 
Medical  tresi  and  Circular. 
London  :  SIM PKl^M ARSHALL 

PRACTICAL 
Laboratory,  60,  Gower  Street,  Bedford  Square,  W.C. 

Mr.  Henry  Matthews,  F.C.S.,  is  prepared 
to  give  Instruction  in  all  branches  of  PRACTICAL 
CHEMISTRY,  particularly  in  its  application  to  MEDICINE, 
AGRICULTURE,  and  COMMERCE. 

The  Laboratory  ts  open  daily,  except  Saturday,  from  ten  to  five 
o'clock;  on  Saturday,  from  ten  till  one  o'clock. 

Mr.  Matthews  is  also  prepared  to  undertake  ANALYSES  ol  every 
description.  . 

For  Particulars  and  Prospectuses,  apply  to  Mr.  Henry  Matthews, 
the  Laboratory, 60,  Gower  Street,  Bedford  Square,  W.C.  

BEKNEKS  COLLEGE  of  CHEMISTRY. — 
EXPERIMENTAL  MILITARY  and  NAVAL  SCIENCES, 
under  the  direction  of  Professor  E.  V.  GARDNER,  F.E.S.,  Ac., 
ol  the  late  Royal  Polytechnic  Institution  and  the  Royal  Naval  College. 

The  Laboratory  and  Class  Rooms  are  open  from  11  to  J  a.m.,  and 
and  from  7  to  10  p.m.  daily.  . 

Especial  facilities  for  persons  preparing  for  Goyernmeot  and  other 
examinations. 

Private  Pupils  will  find  every  convenience. 

Analyses,  Assays,  and  Practical  Investigations  connected  win. 
Patents,  &c, conducted. 
For  prospectus,  Ac,  apply  to  Prof.  E.  V.  G.,44,B*rners-street,W. 

TlTERARY. 

Messrs.  Paterson  &  Vary  are  prepared  to 
undertake  the  original  composition  of  alt  kinds  of  Descriptive 
Bills,  Pamphlets,  Lectures  lor  new  ideas,  Inventions.  Exl.i  I  it:  .  r-.  - ,  or  for 
Medical  Purposes.  Addresses,  Debates,  Sermons, TraCis.  Biographies, 
Sketches,  Essays,  Tales,  &c,  prepared  in  an  acceptable  manner.  Works 
revised  for  the  press.  Translations  effected  with  fidelity  and  spirit. 
Births.  Deaths,  and  Marriages  searched  for.  Messrs.  PATERSON  & 
VARY,  Literary  Bureau  and  Agency,  2  King's  Road,  Bedford  Row, 
W.C.   

sis  of  Food,  Water,  and  Air.  —  Mr. 

NKLYN  has  opened  a  Laboratory  at  117,  Charlotte  Street, 


AnSl 

Fitxroy  Square, 
Chemical  At  ' 
proposing  to 


and  is  prepared  to  give  Practical  Instruction 
is  to  Medical  Officers  of  Health,  and  to  | 
ihsdut.es of  Public  Analymtiodmheo 


Baillierk  and  Co  ,  20,  King  William  Street,  Strand. 


Ken- 


South  London  School  of  Pharmacy,  325, 
nington  Road.    Managing  Director,  Dr.  MUTER. 
Daily  Lectures  on  the  following  subjects  :— 

Chemistry.  Materia  Meoica. 

Botany.  Pharmacy. 
Physics.  Classics. 

The  School  hss  accommodation  for  120  Students,  and  contain!  an 
excellent  Museum  and  a  very  completely  fitted  Chemical  Laboratory 
for  50  Junior  and  20  Senior  Pupils,  with  water  and  gas  at  every  working 
bench. 

Registered  Lodgings  are  provided  for  Country  Students,  where  they 
can  depend  on  comfort  and  economy. 


For  all -particulars, 
Mr.  W.  Baxter,  at  his 
Cross,  Londnn,  S.E 


enclose  a  stamped  envelope  to  the  Secretary, 
:,  Central  Public  Laboratory,  I' 


JOHN  PAGE, 

(Late  Page  A  Tibbs), 
WHOLESALE    CHEMICAL  WAREHOUSE, 

47,  BLACKFRIARS  ROAD,  S., 

Solicits  the  attention  of  Chemical  Professors  and  Teachers  to  his 

Price  Current,  forwarded  post  free  on  application. 
Laboratories,  Institutions,  Lecturers,  Amateurs,  Ac,  supplied  with 
Chemicals  (Pure  and  Commercial)  at  lowest  prices. 

SHIPPING  ORDERS  CAREFULLY  AND  PROMPTLY  EXECUTED. 

Blackfriars  Road,  S. 


47. 


Silicates  of  Soda  and  Potash  in  the  state  of 
Soluble  glass.orin  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  manufacture  of  Soap  and  other  purposes 
supplied  on  best  terms  by  W.  GOSSAGE  and  Sons,  Soap 
Works,  Widnei,  Lancashire. 

London  Agents,  CLARKE  and  COSTE,  10  and  ao,  Water  Lane, 
Tower  Street,  EX.,  who  holdstockready  fordelivery. 


BISULPHIDE    OF  CARBON. 
CHLORIDE  OF  SULPHUR. 
CHARCOAL,    WOOD    ACID,  ETC. 


CARSON    &  MOFFATT 
Holt  Town,  Manchester. 


Chloride  of  Calcium  (Purified  Muriate  of  Lime), 
total  insoluble  impurities  under  i  per  cent. 
CHLORIDE  OF  BARIUM  ...Muriate  of  Baryta),  free  from  Iron 
and  Lead,  total  impurities,  water  excepted,  under  J  per  cent 

GASKELL,  DEACON,  &  CO., 
Alkali  Manufacturers  Widnes,  Lancashire 


Methylated   Spirits. —  David  Smith 
Licensed    Maker,  Commercial    Street,  Shored 
Also  FINISH.  FUSEL  OIL.  and  RKCT.  NAPHTHA 

Water-glass,  or  Soluble  Silicates 
and  Potash,  in  large  or  imiall  quantities  sr. 

«JlMNEY*S, 


or    in  solution, 
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nun  m  in*  t  xt  n  xir  o  I  The  ch,ef  fore'gn  leaves  added  by  the  Chinese  are 
LnlllYllLAL       IN  L  W  O.    ^ott  o(  Chloranthusinconspitnus  and  o(  Camellia  sasanqua, 

the  Utter  of  which  presents  a  close  resemblance  to  the  tea- 
plant. 


Vol.  XXIX.   No.  756. 


CHEMISTRY  APPLIED   TO    THE  DETECTION 

OF  ADULTERATION. 

By  ALFRED  H.  ALLEN,  F.C.S., 
Public  Analyst  (or  the  Borough  of  Sheffield:  Lcfturcr  on  Chemistry 
St  the  Shcffisl.i  Schouluf  Medicine. 


(Continued  from  p.  190.) 

II.  Tea  (contbiufd). 
Foreign  Leaves. — In  the  recognition  of  the  presence  of 
leaves  other  than  those  of  the  tea-plant,  chemistry  cannot  | 
be  expected  to  play  a  very  active  part,  though  it  may 
sometimes  be  made  of  service  for  obtaining  an  approximate 
estimation  of  the  admixture.  For  this  purpose,  the  per- 
centage of  ash,  and  the  proportion  the  soluble  bears  to 
the  total  ash,  are  almost  the  only  points  on  which  there 
are  at  present  sufficient  data  to  be  of  use. 

A  specimen  of  sloe-leaves  gathered  early  in  September 
gave,  after  drying,  the  following  results 

Percent. 

Moisture  . .    . .    6-40 

Insoluble  matter  (on  whole  leaves)  55*90 

Tannin  (by  gelatin)    16*00 

Gum   8' 90 

Ash  soluble  in  water   4*70  1  8. 

Ash  insoluble  in  water   4*04  f 

The  above  analysis  shows  a  composition  intermediate 
between  black  and  green  tea,  except  with  respect  to  the 
ash,  which  is  considerably  higher  than  that  present  in  tea. 
Young  sloe-leaves  contain  very  little  astringent  matter. 
For  the  detection  of  foreign  leaves  the  botanical  and 
microscopical  characters  are  best  fitted.   Some  of  the 
sample  to  be  examined  is  put  into  hot  water,  and  when 
the  leaves  have  unfolded  they  are  spread  out  on  a  glass 
plate  and  held  up  to  the  light,  when  the  venation,  serration, 
Jkc,  are  readily  observed.    The  primary  venation  of  the 
tea-leaf  forms  a  scries  of  well-defined  loops,  which  are  not 
met  with  in  most  leaves  used  as  adulterants.    The  serra- 
tions are  not  mere  saw-teeth  on  the  margin  of  the  leaf, 
but  actual  hooks.    The  serration  stops  short  somewhat 
abruptly  at  some  distance  from  the  base.   The  Assam 
tea-leaf  is  sometimes  bi- serrate.    At  the  apex  of  the  tea- 
leaf  there  is  a  distinct  notch,  instead  of  a  point. 

ff  the  under  surface  of  the  tea-leaf  be  examined  under 
the  microscope  after  the  separation  of  the  cuticle,  the 
peculiar  and  characteristic  space  between  the  two  cells  of  ] 
the  stomata  is  readily  perceived.   The  long  unicellular 
hairs  of  the  tea-leaf  are  also  peculiar.    The  employment  I 
of  caustic  potash  is  desirable  in  observing  these  characters. 

In  the  sloe-leaf  the  serratures  are  direct  incisions, 
numerous,  often  irregular,  and  extending  to  the  base. 
There  are  no  spines.  The  hairs  are  shorter  and  coarser 
than  those  of  the  tea-leaf,  and  are  marked  in  a  peculiar 
manner. 

The  elder-leaf  is  more  pointed  than  that  of  the  tea 
plant,  and  the  lobes  are  unequal  at  the  base.  The  serra- 
tures are  direct  incisions.  The  midriff  has  hairs  on  it, 
and  on  the  leaf  itself  there  are  several  kinds  of  hairs, 
notably  a  short  spinous  striated  hair  which  occurs  on  the 
upper  surface. 

The  serratures  of  the  willow-leaf  much  resemble  those 
of  tea,  but  the  cell-walls  of  both  the  upper  and  under 
epidermis  differ  from  those  of  the  tea-leaf  in  not  being 


III.  Adulterants  Used  for  Imparting  a  Fictitious  Strength. 

These  are — Extraneous  Tannin  Matters,  such  as  catechu ; 
Lie-tea  ;  Soluble  Salts  of  Iron  ;  and  possibly  Alkaline  Car- 
bonates. 

Extraneous  Tannin  Matters,  when  used  in  excess,  will 
be  indicated  by  an  abnormally  high  percentage  of  tannin. 
The  lead  process  has  a  decided  advantage  in  this  respect, 
a  sample  of  brown  catechu  apparently  containing  xzg  per 
cent  of  tannin  when  examined  by  this  method.  This 
anomalous  result  is,  of  course,  due  to  the  different  pre- 
cipitating power  possessed  by  the  acids  of  catechu,  but 
the  consequence  in  practice  would  be  that  a  tea  con- 
taining a  very  small  percentage  of  catechu  in  addition  to 
its  normal  tannin  would  give  a  very  high  result  with  lead. 

In  the  case  of  lie  and  caper  teas  the  aatringency  is 
often  very  high,  owing  to  an  admixture  of  extraneous 
tannin  matters. 

Strong  infusions  of  genuine  teas,  with  the  exception  of 
some  kinds  from  India,  are  quite  clear,  and  do  not 
become  muddy  on  cooling.  Tea  adulterated  with  catechu 
gives  an  infusion  which  quickly  becomes  turbid  on  cooling. 

Under  the  microscope  catechu  may  often  be  recognised 
by  its  structure,  and  by  the  presence  of  acicular  crystals. 
"  have  made  many  attempts  to  discover  a  means  of 


I 

detecting  catechu  in  tea  by  its  chemical  reactions, 
may  give  the  following  tests,  which  are  tolerably  relis 
but  should  always  be  applied  to  the  suspected  tea  side  by 
side  with  a  genuine  specimen :—  One  gramme  of  the  pure 
and  the  same  quantity  of  the  suspected  tea  are  infused  in 
100  c.c.  of  water,  strained  away  from  the  leaves,  and  pre. 
cipitated  while  boiling  with  a  slight  excess  of  neutral  lead 
acetate.  The  filtered  solutions  exhibit  the  following 
characteristic  differences.  About  20  c.c.  of  the  solution  of 
pure  tea,  when  treated  with  a  few  drops  of  argentic  nitrate 
(avoiding  excess)  and  cautiously  heated,  gives  but  a  very 
slight  greyish  cloudiness,  or  precipitate  of  reduced  silver ; 
but  the  same  tea  containing  2  per  cent  of  catechu  (pur- 
posely added)  gives  a  copious  brownish  precipitate,  the 
liquid  acquiring  a  distinctly  yellowish  tinge. 

When  the  proportion  of  catechu  is  somewhat  larger,  tbe 
filtrate  from  the  lead  precipitate  gives  a  bright  green 
colour  on  adding  one  drop  of  dilute  ferric  chloride,  while 
the  solution  of  pure  tea  gives  only  a  slight  reddish  colour, 
due  to  the  presence  of  acetate.  On  allowing  this  liquid 
to  stand,  the  adulterated  tea  gives  a  precipitate  of  a 
greyish  or  olive  green  colour,  the  pure  tea  solution  under- 
going no  change. 

These  tests,  which  depend  on  the  properties  of  catechuic 
acid,  and  which  answer  with  caper  tea,  together  with  the 
estimated  proportion  of  astringent  matters  and  the  micro- 
scopic characters,  render  the  detection  of  any  considerable 
addition  of  catechu  tolerably  certain ;  but  I  doubt  the 
possibility  of  detecting  it  when  present  in  only  small  pro- 
portion. 

Catechu  is  sometimes  added  to  tea  in  a  separate  state, 
to  impart  additional  "  roughness,"  or  to  cover  the  presence 
of  exhausted  leaves,  but  the  adulteration  is  usually  made 
in  the  form  of  '*  lie  tea  "  or  of  "  caper." 

Lie  Tea  consists  of  the  dust  of  tea-  or  other  leaves  mixed 
with  clay,  sand,  iron  ore,  &c.,  and  made  into  irregular 
masses  by  means  of  gum  or  starch.  It  is  said  sometimes 
to  contain  even  less  desirable  ingredients,  such  as  "pig's 
dung,"  and  though  such  statements  must  be  taken  cum 
grano  salts,  there  are  one  or  two  facts  within  my  own 
knowledge  which  certainly  point  in  that  direction.  Pro- 
bably the  truth  is  that  the  "lie  tea"  is  composed  of  the 
general  sweepings  of  the  manufactories,  and,  if  so,  its 


sinuous,  and  there  are  long  coarse  striated  hairs.   When  |  nature  will  vary  according  to  circumstances, 
perfect,  the  elongated  form  of  the  willow-leaf  sufficiently      Lie  tea  when  put  into  hot  water  disintegrate*  and 
distinguishes  it  Iron}  tea,  and  the  venation  is  also  entirely   falls  to  powder,  in  consequence  of  the  solution  of  the 

1  gum  or  starch  used  for  procuring  the  adhesion  of  the  other 
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materials.  The  iodine-test  for  starch  may  be  applied  to 
the  liquid  after  acidifying  with  sulphuric  acid  and  de- 
colorising with  permanganate.  The  ash  of  lie  tea  is  often 
as  high  as  30  or  40  per  cent.  ....  u 

Caper  Tea  is  the  name  given  to  tea  which  has  been 
made  up  into  little  glossy  masses  by  the  aid  of  gum  (or 
starch).  That  from  the  Canton  distria  is  invariably  adul- 
terated with  sandy  and  magnetic  matter,  sfnd  often  with 
extraneous  astringents.  It  is  often  largely  mixed  with 
foreign  leaves.  I  have  never  myrelf  met  with  a  caper  tea 
free  from  one  or  more  of  the  above  adulterants,  and  I  am 
in  possession  of  a  letter  from  one  of  the  best-known  tea- 
firms  in  England,  stating  that  "  there  is  not  a  specimen  of 
genuine  caper  tea  in  the  world." 

The  insoluble  matter  in  caper  and  lie  tea  is  very  variable, 
but  usually  considerably  less  than  is  present  in  genuine 
tea  The  gum  in  caper  tea  often  amounts  to  15  or  20  per 
cent.    The  soluble  ash  is  often  leu  than  2  per  cent. 

Soluble  Iron  Salts  are  sometimes  added  to  tea  to  give 
an  appearance  of  strength,  by  the  formation  of  dark- 
coloured  tannate  of  iron.  They  may  be  detected  by 
shaking  the  powdered  leave,  with  cold  dilute  acetic  acid, 
decanting  or  filtering,  and  testing  the  liquid  for  iron  by 
means  of  potassium  ferrocyanide.  By  proceeding  in  this 
manner,  there  is  no  confusion  between  iron  added  as  a 
soluble  salt  (probably  as  ferrous  sulphate)  and  the  ferric 
phosphate  occurring  as  a  natural  constituent  of  the  leaf. 

Alkaline  Carbonates  may  occasionally  be  added  to  tea, 
as  they  have  the  property  of  increasing  the  amount  of 
colouring  matter  extracted  on  infusion,  besides  deepening 
the  colour  of  the  solution,  even  after  the  leaves  are 
separated.  It  will  be  remembered  that  the  addition  of  a 
small  quantity  of  sodium  carbonate  during  the  re-drying 
of  exhausted  leaves  prevented  their  detection  by  a  professed 
taster,  who  classed  the  tea  containing  20  per  cent  of 
i  adulterant  as  superior  to  the  same  tea  in  a  genuine 
but  somewhat  crushed.  The  presence  of  sodium 
-Donate  will  be  at  once  detected  by  the  persistent  yellow 
flame  produced  when  the  soluble  ash  is  heated  on  platinum 
wire  The  presence  of  extraneous  potassium  carbonate 
would  be  detected  by  estimation  of  the  alkalinity  of  the 
soluble  ash.  According  to  Z61ler,  the  total  amount  of 
potash  in  the  ash  of  genuine  tea  is  39-21  per  cent,  and 
that  of  soda  0  65  per  cent.  A  number  of  genuine  teas 
recently  examined  by  Mr.  O.  W.  Wigner  showed  on 
titration  of  the  aqueous  solution  of  the  ash  with  standard 
acid,  an  alkalinity  (calculated  as  K,0)  varying  from  136 
to  188  per  cent  of  the  weight  of  the  tea,  the  average 
potash  of  twenty  samples  being  1-62  per  cent.* 

All  experiments  on  the  ash  of  tea  concur  in  showing 
that  it  is  moderately  constant  in  quantity  and  composition, 
not  exhibiting  the  extreme  variation  noticed  in  the  ash  of 
ives.f 

IV.  Facings  and  Colouring  Materials. 
It  is  well  known  that  till  recently  green  tea  was  almost 
invariably  "faced,"  the  objea  being  to  impart  a  hue 
demanded  by  custom,  but  not  naturally  possessed  by  the 

tea-leaf*  ,  .  .  .  ..... 

Sometimes  colouring  matters  have  been  used  extensively 
for  transforming  black  tea  of  low  quality  into  superior 
green.  Except  in  cases  of  this  kind,  where  there  is  a 
dircft  fraud  on  the  purchaser  by  giving  the  tea  a  fictitious 
appearance  of  value,  it  seems  doubtful  how  far  the  facing 
of  tea  can  be  considered  an  adulteration,  as  it  does  not 
appreciably  to  the  weight  of  the  article,  and  few  will 
tend  that  the  facing  renders  a  tea  injurious  to  health. 

"^MrWigner  ha*  alio  eitimated  the  toul  and  soluble  ash  in  a  large 
number  of  teas,  and  his  average  results  arc  in  remarkably  close 
accordance  with  thote  given  on  page  190.  Thus  the  average  toul  a*h 
of  twenty-four  .ample*  was  j-66  per  cent,  and  the  soluble  ash  3  01  per 
cent.  The  lowest  amount  of  soluble  ash  found  by  Mr.  Wigner  in  a  tea 
known  to  be  genuine  wa»  17J  per  cent,  and  the  highest  y}i  per  cent. 
—Pharm.  Jo»*».,  May  16. 1874. 
t  Toutn.  Chem.  Soc.,  1874,  p  400. 

»  It  is  a  facl  wcll-Mhown  to  the  trade  that  a  certain  firm  of  tea- 
■  u*e  tome  method  of  removing  the  facing  after  the  arrival  of 


If  a  portion  of  the  tea  is  observed  under  the  microscope 
as  an  opaque  object,  the  nature  of  the  materials  used  in 
the  facing  may  often  be  recognised  at  once.  When  a 
faced  tea  is  treated  with  warm  water,  the  colouring  matters 
become  detached,  and  the  small  portions  rising  to  the 
surface  may  be  floated  on  to  a  glass  slide,  and  at  once 
under  a  microscope,  while  the  bulk  of  the  facing 
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is  obtained  as  a  sediment  when  the  strained  liquid  is 
allowed  to  stand.  This  deposit  often  has  a  distinctly 
greenish  colour,  from  the  piesence  of  prussian-blue  or 
indigo.  The  latter  of  these  is  best  recognised  by  the 
microscope  ;  but  the  mineral  pigment  is  detected  by 
warming  the  tea  with  caustic  alkali,  filtering,  strongly 
acidifying  the  filtrate  with  hydrochloric  acid,  filtering 
again  if  necessary,  and  testing  the  clear  liquid  for  ferro- 
cyanide with  ferric  chloride.  On  treating  the  sediment 
with  the  alkali  it  is  sure  to  turn  brown,  but  this  must  not 
be  taken  as  a  proof  of  the  presence  of  prussian  blue.  The 
residue  left  after  treatment  with  the  caustic  alkali  should 
be  treated  with  hydrochloric  acid,  and  the  insoluble  portion 
washed,  ignited,  and  fused  with  alkaline  carbonate.  In 
the  product,  silica  is  separated  by  solution  in  hydrochloric 
acid,  evaporation  to  dryness,  and  re-solution  in  weak  acid, 
the  filtrate  precipitated  by  ammonia  and  ammonium 
oxalate,  and  the  liquid  filtered  from  this  precipitate  tested 
for  magnesium  by  sodium  phosphate.  Its  detection  here 
proves  the  presence  of  steatite  or  other  miifwjiiiii  silicate, 
the  use  of  which  gives  the  tea  a  peculiar  smooth  appearance 
and  slippery  feel. 

Arsenite  of  copper,  chrome  yellow,  and  Dutch  pink  are 
also  said  to  have  been  used  as  facings.  Calcium  sulphate 
is  often  employed. 

Turmeric  has  been  detected  by  some  observers,  but  I 
have  never  met  with  it  myself,  the  yellow  colouring  1 
being  generally  of  a  ferruginous  nature. 

Caper  tea  is  often  glazed  with  graphite. 

(To  be  continued). 


ON  THE 

IMPROVEMENT  OF  THE  SPECTROSCOPE.* 
By  THOMAS  GRUBB,  F.R.S. 

The  importance  to  which  the  spectroscope  has  within  a 
few  years  reached  as  an  instrument  of  research  renders 
any  improvement  therein  a  matter  of  general  scientific 
interest.  Hitherto  it  has  been  under  a  disadvantage, 
which,  though  slight  in  amount,  in  those  cases  where  the 
dispersive  power  of  the  instrument  is  moderate  becomes  a 
rather  serious  annoyance  to  the  observer,  when  a  number 
of  prisms  are  u*ed  in  serial  combination,  and  the  curva- 
ture of  the  spectral  lines  is  proportionally  increased,  and 
only  to  be  restrained  in  appearance  by  using  a  narro'v 
breadth  of  the  spectrum. 

I  have  lately  thought  of  a  very  simple  and  practical 
remedy  (which  may,  indeed,  have  occurred  to  others,  but 
which  I  have  not  seen  mentioned),  whereby  those  lines 
are  rendered  palpably  straight  in  a  very  large  field ;  but, 
previous  to  describing  it,  it  is  desirable  to  refer  to  a  state- 
ment appearing  in  the  Astronomical  Notices  for  March, 
187^,  viz.,  that  the  spectral  lines  can  be  rendered  perfectly 
straight,  simply  by  returning  them  (after  their  first  passage 
through  a  series  of  prisms  arranged  for  minimum  devia- 
tion) by  a  direct  reflection  from  a  plane  mirror ;  and,  further, 
that  this  has  been  accomplished  in  a  spectroscope  in  con- 
struction for  the  Royal  Observatory. 

Such  a  statement  has,  as  might  be  expected,  produced 
several  enquiries ;  in  one  case  the  querist  is  much 
interested,  viz.,  by  having  a  very  large  spectroscope  in 
hands  which,  from  its  construction,  involv 
of  straight  or  curved  lines  resulting.  It 
desirable  to  remove  any  illusion  which  r-foy  be  entertained, 
by  a  short  consideration  of  the  cconojmy  of  the  spearo- 
scope.  so  far  as  the  question  of  curvature  is  concerned. 
*  A  Paper  read  before  the  RoysiU  Soclelr 
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The  curvature  of  the  speclral  lines  may  be  considered  a* 

function  of  the  dispersion  of  a  prism  ;  it  (the  curvature) 
not  only  always  accompanies  the  dispersion,  but  further, 
its  character  is  always  the  same  with  respect  to  the  dis- 
persion— that  is  to  say,  the  centre  of  curvature  will  be 
found  invariably  to  lie  in  the  same  direction  with  respect 
to  the  direction  of  the  dispersion,  the  lines  being  invariably 
concave  towards  that  end  of  the  spectrum  having  the  more 
refrangible  rays.*  This  (which  admits  of  the  clearest 
proof)  is  adequate  to  show  the  impossibility  that,  by  any 
kind  of  inversion,  whether  by  reflections  or  otherwise,  we 
can  neutralise  the  curvature  while  doubling  the  dispersion. 

If  we  examine  the  spectrum  as  produced  by  a  series  of 
prisms  placed  in  the  position  of  minimum  deviation,  we 
necessarily  find  that  the  lines  of  higher  refrangibility,  also 
their  centres  of  curvature,  lie  towards  the  centre  of  the 
polygon,  which  the  prisms  themselves  affect ;  and  if  we 
arrest  the  rays  at  any  part  of  the  circuit,  and  reflect  them 
directly  back  by  a  plane  mirror,  this  reflection  reverses 
(right  for  left)  not  only  the  direction  of  the  centre  of  curva- 
ture of  the  lines,  but  also  the  direction  of  the  spectrum 
itself,  both  which  are  consequently  doubled  in  amount 
after  the  rays  have  performed  the  second  or  return  passage 
through  the  prisms  ;  or  (conversely)  if,  after  the  first 
passage  through  the  prisms,  we  reflect  the  rays  so  as  to 
pass  through  a  similar  set  in  such  manner  as  to  neutralise 
the  curvature  of  the  first  set,  we  shall  find  the  resulting 
dispersion  reduced  to  zero. 

The  writer  of  the  article  having  alluded  to  a  difference 
between  the  reflection  as  given  by  a  plane  mirror  and  a 
prism  of  (double)  total  reflection,  it  may  be  observed  that, 
so  far  as  the  dispersion  and  curvature  are  concerned,  the 
cases  are  practically  identical,  the  difference  being  that, 
in  the  double  reflection,  there  is  a  vertical  inversion  of  the 
spectrum,  which,  however,  produces  no  discernible  effect 
in  either  the  spectrum  or  curvature  of  the  lines ;  and  as  the 
spectroscope  constructed  with  the  double  reflecting  prism 
is  known  to  produce,  with  double  dispersion,  double 
curvature,  we  here  have  an  additional  proof,  if  such  were 
required,  that  the  single  reflecting  mirrors  does  the  same. 

The  remedy,  or  means  of  producing  straight  spectral  lines, 
which  I  have  alluded  to  is  simply  that  of  constructing  the 
"slit"  with  curved  edges  instead  of  rectilinear.  There 
is  but  little  practical  difficulty  incurred  in  construction, 
and  no  apparent  objeaion  to  its  use.  It  may  be  objected 
that  for  such  variation  of  prism  power  in  use  there  should 
be  a  special  slit.  It  is,  however,  only  in  spectroscopes 
arranged  for  high  dispersion  that  the  curvature  becomes 
objeaionable  ;  in  such  there  is  seldom  a  change  required, 
and  a  single  slit  of  medium  balancing  power  would 
probably  remove  all  practical  difficulty  or  objeaionable 
curvature  of  the  lines.  I  have  found  by  trial  that  when 
two  compound  prisms  were  in  use,  giving  a  dispersion 
from  A  to  H  of  nearly  14*,  that  the  spearal  lines  were 
straight  in  a  field  of  i°  when  the  radius  of  curvature  of  the 
slit  was  made  1*25  inches. 


sake  will  be  supposed  vertical,  and  if  a  be  the  altitude  of 
the  ray  in  sin  a',  a",  .  .  its  altitudes  in  the  media  of 
which  the  refraaive  indices  are  ft',  it",  •  .  then — 

(1)  .  The  successive  altitudes  will  be  determined  by  the 
equations — 

sin  a  =  ft'  sin  a'— ft"  sin  a"=  .  .  ., 
just  as  if  the  ray  passed  through  a  set  of  parallel  plates. 

(2)  .  The  course  of  the  horizontal  projeaion  of  the  ray 
will  be  the  same  as  would  be  that  of  an  actual  ray  passing 
through  a  set  of  media  of  refraaive  indices — 

ft'  COS  a'    ft"  COS  a" 
cos  «        cos  a 


instead  of  /**,  ft" 


As  a*<a,  the  fiaitious  index  is  greater  than  the  aaual, 
and  therefore  the  deviation  of  the  projeaion  is  increased 
by  obliquity. 

These  two  propositions,  belonging  to  common  optics, 

Jilace  the  justice  of  Mr.  Grubb's  conclusions  in  a  clear 
ight.— O.  G.  Stokes,  April  30. 


By  J. 


ON  BUTTERINE. 
CAMPBELL   BROWN,  D.Sc. 


[Note  on  the  above  Paper.] 

If  a  ray  of  light  be  represented  in  any  manner  through 
any  number  of  prisms  arranged  as  in  a  spearoscope, 
undergoing,  it  may  be,  any  number  of  intermediate  I 
reflections  at  surfaces  parallel  to  the  common  direaion  of 
the  edges  of  the  prisms,  or  more  generally  if  a  ray  be  thus 
represented  or  reflected  at  the  surfaces  of  any  number  of 
media  bounded  by  cylindrical  surfaces  in  the  most  general 
sense  (including,  of  course,  plane  as  a  particular  case),  the 
generating  lines  of  which  are  parallel,  and  for  brevity's 

*  Professor  Stoke*  hu,  indeed,  investigated  a  form  of  compound 
priim.  in  which  the  resulting  lines  are  straight,  and  in  the  same  prin- 
ciple we  may  combine  priams  (using,  of  course,  media  of  different 
optical  powers)  in  which,  with  a  balunti  of  dispersion  remaining,  the 
curvature  might  be  found  reversed ;  but  this  does  not  affect  the  general 
law.  The  curvature  in  that  compound  prism,  which  was  the  result  of 
various  trials, and  first  used  in  the  spectroscope  of  the  Great  Melbourne 
Telescope,  and  now  I  apprehend  in  pretty  general  ealimatlon  and  uae, 
rtionai  curvature  of  the  line  -  than  the  simple 


telescope,  and  now  I  appre 
probably  has  a  leas  prtaporti 


A  chemist,  seeing  the  word  butterine,  would  be  apt  to 
suppose  that  it  is  a  misprint  for  butyrin,  but  it  is  not  so ; 
it  is  the  registered  name  under  which  a  substitute  for 
butter  is  introduced  into  this  country  from  New  York. 
This  substance  is  prepared  by  the  process  referred  to  in 
Chemical  News,  vol.  xxvi.,  p.  47;  and  described  in 
Chemical  News,  vol.  xxvi.,  p.  106,  in  Pharmaceutical 
Journal,  Oaober,  1872,  and  in  Parkes's  "  Hygiene," 
4th  ed.,  p.  249.  Its  general  appearance,  taste,  and  con- 
sistence  are  very  similar  to  those  of  ordinary  butter ;  but, 
notwithstanding  that  its  solidifying-point  is  lower  than 
that  of  some  butters,  it  retains  much  of  the  peculiar 
crumbly  texture  and  fraaure  of  dripping. 

Examined  according.to  the  scheme  given  in  Chemical 
News,  vol.  xxviii.,  p.  1,  it  gives  the  following  results:— 
It  softens  at  780  F.,  and  melts  at  86*;  when  heated  and 
slowly  cooled,  it  obscures  the  thermometer  at  6a°,  and 
solidifies  at  60°.    It  contains — 

Water    11*25  tu   fi  3 

Salt   i'03  to  5-5 

Curd   0*57  to  o'6 

Fat   87-15  to  85  4 

Colouring  matter  . .  —  — 

100*00 

The  fat  consists  of  olein,  palmitin,  margarin(?),  a  trace 
of  stearin,  and  about  5  or  6  per  cent  of  butter.  When 
dissolved  in  about  four  times  its  weight  of  ether,  and 
allowed  to  evaporate  spontaneously,  it  does  not  deposit 
any  fat  until  more  than  half  of  the  ether  has  passed  off, 
and,  if  the  temperature  is  not  below  60",  the  deposit  is  not 
solid.  The  first  deposit,  when  dried,  fuses  at  xoS";  the 
second  deposit  fuses  at  88%  and  solidifies  at  64°. 

Under  the  microscope,  butterine  does  not  appear  to 
consist  of  acicular  crystals  of  fat,  but  of  irregular  masses 
containing  a  few  butter  globules,  particles  of  curd,  and 
crystals  of  salt.  With  polarised  light,  the  irregular 
crystalline  structure  is  beautifully  seen,  and  is  clearly 
distinguishable  from  butter  which  has  been  melted  and  re- 
congealed.  When  old  and  rancid,  it  acquires  the  odour 
and  taste  of  dripping,  but  it  keeps  longer  undecom posed 
than  butte.r.  When  fresh,  it  is  a  wholesome  substitute 
for  real  butter,  and,  if  not  brought  into  the  market  as 
butter,  no  one  can  reasonably  take  exception  to  its  sale. 

Butterine  may  be  deteaed  by  Xh».  following  charaaers  :— 

1.  Its  crumbly  fraaure. 

2.  Its  loss  of  colour  when  kept  melted  for  a  short 

time  at  212". 

3.  The  behaviour  of  its  ethereal  solution. 

4.  Its  aaion  on  polarised  light. 
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THE  VALUE  OF  MILK  AS  AN  ARTICLE  OF  FOOD. 

By  JOHN   HORSLEY,  F.C.S., 
Analyst  lor  the  County  and  City  of  Gloucester. 

Milk  being  one  of  the  necessaries  of  life,  its  value  in 
respect  of  the  amount  of  butter  and  its  other  constituents 
becomes  of  great  importance  to  society,  more  particularly 
as  entire  or  pure  milk  is  required  for  the  support  of 
children  and  invalids. 

For  a  long  time  methods  have  been  devised  for  estima- 
ting  it — such  as  hydrometers,  lactometers,  &c. — which  are 
all  more  or  less  worthless  ;  and,  indeed,  the  artfulness  of 
some  knowing  persons  has  gone  so  far  as  even  to  adapt 
them  to  their  own  advantage,  so  that  those  who  use  ilium 
are  deceived  in  their  reliability,  and  the  public  in  con- 
sequence have  become  powerless  against  such  fraud. 

Having  given  the  subject  many  years'  consideration,  it 
appears  that  the  only  way  of  meeting  it  it  by  resting  its 
value  on  the  amount  of  cream,  or  rather  butter,  it  yields 
when  properly  treated,  discarding  all  other  methods  as 
absolutely  fallacious. 

There  may  be  two  classes  of  offenders  concerned,  viz., 
the  milk-producer  and  the  retailer.  It  has  been  satisfac- 
torily proved,  by  me,  that  fresh  milk  will  throw  up  the 
bulk  (9-io:hs)  of  its  cream  in  from  two  to  three  hours, 
and  very  little  afterwards;  so  that  if  cows  be  milked,  say, 
at  six  in  the  morning,  anil  the  milk  is  not  delivered  before 
eight  or  nine  to  the  retailer,  a  good  part  of  the  cream  may 
have  been  skimmed  oft  (for  there  are  generally  three  trials), 
and  even  after  that  it  is  subjected  to  further  treatment  on 
the  part  of  the  retailer,  that  by  the  time  it  is  vended  little 
or  no  cream  is  left. 

I  may  even  go  further,  and  state,  as  a  matter  of  fad, 
that  afternoon's  milk  is  always  the  richest,  and  advantage 
is  taken  of  it  by  some  pet  sons  to  skim  off  the  cream,  and 
mix  the  residuary  liquor  with  next  morning's  milk. 
Besides  serving  a  useful  purpose  in  the  animal  economy, 
the  retention  of  the  cream  helps  to  pnserve  the  other  con- 
stituents of  the  milk  from  undergoing  fermentation,  so 
that  its  abstraction  is  a  double  injury,  not  understood  by 
those  who  commit  it.  Cream  is  worth  2s.  8d.  per  quart, 
but  the  skim  only  a  id.  or  so  ;  the  milk  trade  is  therefore 
evidently  in  a  very  unsatisfactory  state,  and,  when  water 
it  added,  it  amounts  to  a  kind  of  infamy  which  cannot  be 
too  much  reprehended,  and  is  deserving  of  the  highest 
punishment  and  exposure. 

The  Method  of  'fating. — 15  c.c,  equal  to  a  table- 
spoon fu  I,  or  350  grs.,  of  milk,  arc  first  poured  into  the  glass 
tube,  A,  which  is  11  ins.  long,  and  J  in.  in  diameter,  and 
graduated  up  to  10  ins.,  each  line  from  o  to  20  being  equal 
to  so  much  per  cent.  A  similar  bulk,  4)  fluid  drachms,  of 
methylated  ether  is  next  poured  in.  The  tube  being  taken 
in  the  hand,  with  the  thumb  closely  pressed  upon  it,  the 
contents  are  briskly  agitated  for  not  less  than  four  or  Jive 
minutes,  by  which  operation  the  milk  is  broken  up  and 
deprived  of  ittfat,orJ>utter.  A  like  measure  of  methylated 
spirits  of  wine  is  next  added,  and  the  whole  well  shaken 
up  for  at  least  five  minutes  more,  when,  on  placing  it  in 
the  ttand,  o,  the  oily,  or  fatty  (buttery),  matter  will  rise  to 
the  surface  almost  instantly,  and  can  be  easily  read  off, 
without  any  beat  being  used,— every  line  being  equal  to 
4*15  grs.  of  solid  butter,  as  proved  by  experiment. 

looogrt.  of  milk,  yielding  10  per  cent  of  cream,  will 
therefore  show  eight  lines  of  butter  oil  (i-5th  less  in  bulk), 
equal  to  as  follows  :— 

Two  lines  butter  oil,  from  350  grs. 

of  milk  weigh  8*3  grs. 

a 

3-32  per  cent. 

which  it  the  natural  qusntity  from  milk  of  10  per  cent  of 
cream,  so  that  ten  lines  of  cream  would  represent  33  grs. 
of  butter.   In  this  experiment  the  milk  is  separated  into 
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three  parts,  viz. — the  butter  which  floats  on  the  top,  the 
clear  liquor  containing  the  milk  salts,  and  the  white  floc- 
culent  matter  (casein)  which  is  precipitated. 

If  it  be  desired  to  analyse  it  further, 
the  butter  oil  it  to  be  carefully  drawn  up 
into  a  tmall  Alsopp's  minim  glass  syringe, 
and  the  last  drop  of  aqueous  fluid  projected 
back  again,  leaving  only  the  butter  oil  in 
the  syringe,  which,  by  depressing  the 
piston,  can  be  collefted  in  a  small  weighed 
platinum  or  gold  capsule,  warmed  over 
the  water-bath  for  a  minute  or  two,  and 
the  gross  weight  taken  ;  the  tare  of  the 
vessel  being  noted,  the  actual  weight  of 
the  solid  butter  is  easily  ascertained. 

In  order  to  estimate  the  casein,  sugar, 
and  salts,  proceed  thus : — Fit  into  a  fuonel 
a  piece  of  close  cambric,  and  gently  decant 
the  clear  liquor  of  the  glass  tube,  A,  add 
a  little  distilled  water  to  the  casein,  agitate 
the  tube  well,  and  project  the  contents  on 
to  the  Alter,  well  cleaning  it  out  after- 
wards with  more  distilled  water,  aided  by 
a  long  feather.  When  all  the  liquid  has 
passed  through,  put  it  by  for  evaporation 
to  dryness,  for  estimation  of  the  milk- 
sugar  and  phosphates,  if  necessary.  Then, 
being  provided  with  a  few  sheets  of  stout 
prey  blotting-paper,  take  out  the  cambric 
filter,  fold  in  two,  and  laying  it  between 
the  blotting-paper,  press  out,  by  hand,  all 
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Graduat.onof  Butler  Made  of  Bo«-Wood  or 

Oil  from  a  Tub  e-  Tin  Loaded  with  Lead. 

»pnonful  of  Milk. 

moisture.  Re-open  the  cambric,  and,  placing  it  on  a  glass 
plate,  scrape  off  the  casein,  dry  it  in  a  dish  over  a  water- 
bath,  and  take  its  weight  from  time  to  time  till  it  becomes 
constant. 

Having  evaporated  the  clear  liquor  containing  the  sugar 
and  salts  to  perfect  dryness  over  the  water-bath,  the  fol- 
lowing would  be  the  result  of  the  analysis : — 

Fresh  milk  density   1-030 

Cream   to  per  cent 

Butter  or  fat  3'3*) 

Casein  or  cheesy  matter   4-12  V  Solid  1 
Sugar  and  salts    ..    ..    5  00  J 


12*44  gr**  P*r  cent. 
pins  87-56  Inherent  or  natural  water  lost  in  the  process. 

Considering  this  as  the  average  composition  of  genuine 
milk,  any  departure  from  or  reduction  of  this  amount  of 
milk  solids  will  indicate  the  addition  of  so  much  water,  par- 
ticularly if  little  or  no  butter  exists,  which  is  the  principal 
point  in  question.  Thus ;  supposingone-fourth  or  25  percent 
of  water  had  been  used,  the  amount  of  solids  would  be 
reduced  3- 11  grs.,  making  them  9-33,  which,  deducted 
from  100  of  milk,  would  show  90-67  per  cent  of  water, 
instead  of  87  56  at  before  stated.  On  the  other  hand,  if 
there  be  more  casein  than  the  natural  quantity,  and  little 
or  no  butter,  it  would  follow  that  skim  bad  b  en  used 
instead  of  water,  which  would  be  equally  an  adulteration, 
at  decided  by  the  Glasgow  magittratf  ' 
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It  would  be  as  well  to  be  provided  with  two  of  the 
graduated  gla&s  tulies  with  their  stands,  one  to  be  used 
for  estimating  the  amount  of  cream,  by  pouring  in  milk  up 
to  0,  and  letting  it  stand  for  several  hours,  and  another  for 
treating  250  grs.  or  4!  fluid  drachms  measure  of  milk  with, 
first,  methylated  ether,  and  then  alcohol  as  described,  so 
as  to  estimate  the  liner  of  buttcr-oil  from  which  its  weight 
can  be  ascertained. 

These  two  experiments  (the  cream  and  the  butter)  may, 
in  most  cases,  suffice  to  show  the  actual  value  of  the  milk, 
the  rest,  or  analytical  part,  may  not  be  cared  for  by  some 
persons. 

But  I  would  suggest,  however,  in  justice  to  yourself  as 
well  as  the  milk  dealer,  the  supply  of  milk  should  always 
be  obtained  as  soon  as  possible  after  the  known  hours  of 
delivery,  if  you  want  it  genuine  and  unskimmed. 

Methylated  ether  and  methylated  alcohol  are  cheaper 
than  the  purer  kinds,  and  answer  quite  as  well  for  milk 
experiments. 


3y  way  of  recapitulation,  if  preferred,  in  the  place  of 
using  the  thumb  to  cover  the  mouth  of  the  glass  tube 
during  the  necessary  agitation,  .1  nicely  fitting  cork  will 
answer  as  well,  using  equal  quantities  of  milk  and 
methylated  ether  first,  then  holding  the  tube  in  the  right 
hand,  with  your  watch  in  the  other,  patiently  agitating  it 
for  full  five  minutes,  afterwards  pouring  in  the  methylated 
alcohol  up  to  only  figure  10,  so  as  to  allow  of  sufficient 
room  for  motion,  giving  five  minutes  more  for  the  rest  or 
final  operation  of  agitation,  when  the  buttcr-oil  will  rise 
to  the  surface  on  a  few  minutes  repose  after  placing  in  the 
stand. 

Sometimes,  according  to  the  richness  of  the  milk,  as 
much  as  four  or  five  lines  of  clear  butter-oil  may  be 
obtained.  The  vkilc  success,  however  (for  there  is  no 
ambiguity  or  fallacy  about  it  provided  the  milk  is  of  good 
quality),  depends  on  the  amount  of  agitation  used  by  the 
operator,  which  is  analogous  to  that  of  churning. 

If  the  film  of  butter-oil  should  grow  thick  from  cold  the 
application  of  the  warm  hand  for  a  few  minutes,  or  perhaps 
a  piece  of  spongio-piline  wrung  out  in  hot  water,  to  the 
opper  part  will  render  it  perfectly  bright  for  drawing  off 
and  estimating  the  actual  weight  of  butter  from  the  table- 
spoonful  of  milk  used.  Then,  as  two  table-spoonfuls  are 
equal  to  one  ounce,  multiplying  that  by  twenty,  wc  can 
tell  how  much  butter  a  pint  of  milk  will  yield. 

With  regard  to  the  detection  of  adulteration  with  water 
in  cases  where  the  evaporation  of  250  grs.  of  milk  to  dry- 
ness, to  ascertain  the  deficiency  of  solids  from  the  natural 
quantity  (12  grs.  per  cent)  is  inconvenient,  recourse  must 
be  had  to  the  use  of  a  small  glass  spindle,  graduated  in 
fives  down  to  50,  by  which  the  density  of  the  skim  can  be 
easily  taken.  Thus,  say  the  cream,  having  been  taken  off 
by  means  of  a  separatoty  vessel,  the  residuary  liquor  will 
■how  the  following  variations  in  density: — 

So.  Gr.  of  New  Milk     c_  -      .  c, .  . 

■t  W  l\  compared     S?  Gt  ,°  ?«"mmei 
with  Water.  at  6v  1  . 

1*030  pure  1*031  pure  o 

1-027  1028  10 

1024  1*025  20 

to2i  to22  30 

roiS  1019  40 

1015  1016  50 


Per  cent 
Water  use  J. 


ANALYSES   OF    NATIVE  SILVER. 
By  A.  H.  CHURCH. 

Although  innumerable  analyses  of  native  silver  must  have 
been  made,  very  few  have  been  published  in  English  works 
of  reference.  Partly  with  a  view  of  supplying  this  defici- 
ency, and  partly  in  order  to  throw  light  upon  certain  archx- 
ological  questions  connected  with  the  .Tts  of  alloying  and 
soldering  silver,  1  have  lately  made  several  careful  analyses 
of  the  native  metah 
I  here  publish  thje  results  which  I  have  arrived  at  in  the 


case  of  two  old  specimens  of  so-called  native  silver  from 
Allemont  in  Dauphinc.  Both  were  purchased  at  Mr. 
Hcnland's  sale  in  1S24,  and  were  described  as  follows  : — 

"  No.  256.  Foliated  Native  Silver  on  Arseniate  of 
Cobalt.  Allemont,  Dauphinc." 

'•  No  324.  Beautiful  Specimen  of  Ramose  Native  Silver 
or  Oxide  of  Cobalt.  Allemont,  Dauphinc." 

The  results  of  the  analyses  are  placed  under  the  headings 
of  the  above  numbers. 

In  too  parts. 
No.  256-      No.  324. 

Silver  71*69  7.V39 

Mercury   26*15  '8'34 

Antimony  with  trace  of  arsenic     . .    (2*16)      (8  27) 
Specific  gravity  at  16*  C  ino  10*05 

Both  256  and  324  were  crystalline  in  structure,  the  latter 
particularly  so :  both  were  malleable  and  flexible.  Several 
silver  amalgams  occur  in  nature,  but  they  can  scarcely  be 
reckoned  as  constituting  so  many  species.  The  first  of  the 
above  given  analyses  corresponds  pretty  nearly  to  the 
formula  Ag5Hg,  which  demands  72*97  per  cent  of  silver,  and 
27  03  per  cent  of  mercury.  The  second  analysis  is  not  re- 
presented accurately  by  any  simple  expression,  the  formula 
Ag9HgSb  requiring— Ag, 75*1 1  percent;  Hg, i5*4opercent, 
and  Sb,  9  43  per  cent.  Thus  it  will  be  seen  that  the  two 
specimens  of  so-called  native  silver  of  which  I  have  given 
the  analyses  above,  do  not  correspond  with  arquerite  (con- 
taining 86  5  per  cent  of  silver)  nor  with  any  of  the  poorer 
amalgams  (those  noticed  in  Dana's  "  Mineralogy,"  or 
Kerl's  "  Metallurgy  ")  nor  with  dysorasiie.  But  this  latter 
mineral  is  recorded  from  Allemont,  and  so  far  as  its  per- 
centage of  silver  is  concerned,  does  not  widely  differ  from 
our  second  mineral,  though  it  is  an  antimonide  of  silver 
without  mercury  if  the  published  analyses  be  conclusive. 
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RECENT  PROCESSES  FOR  THE  MANUFACTURE 
OF  SODA.* 
By   C.  W.   VINCENT,  F.C.S. 
(Continued  from  pige  jit). 

As  already  stated,  sulphate  of  soda  is  formed  by  the 
action  of  sulphuric  acid  upon  common  salt,  but  this  does 
not  express  the  whole  reaction.  The  first  product  con- 
tains much  acid  sulphate,  and  part  of  the  salt  escapes 
being  acted  on.  This  was  probably  one  of  the  great 
rebuffs  Le  Blanc  had  to  encounter.    The  reaction  is — 

sNaCI  +  M2S04  =  NaCl  -f-  NaHS04  +  HCI. 
In  order  to  completely  convert  tl  e  salt  into  neutral  sul- 
phati',  it  h*>s  to  be  heated  strongly,  when — 

NaCH  NaHS04  =  NaJS04  +  HCl. 

And  the  second  equivalent  of  hydrochloric  acid  is  set  at 
liberty. 

The  apparatus  for  making  salt-cake  has  been  very 
troublesome  to  adjust.  At  first  a  reverberatory  furnace 
was  used  for  the  whole  process.  Then  a  division  was 
made,  each  decomposition  being  made  separately,  that  in 
the  wet  way  in  a  lea-Wined  pan,  the  products  being  after- 
wards transferred  to  a  brick  bed  for  roasting.  Lastly,  a 
concave  iron  pan  was  substituted  for  the  leaden  one,  with 
great  diminution  of  expense,  enabling  stronger  acid  to  be 
used,  and  preventing  the  formation  of  so  much  bisulphate 
of  soda. 

These  furnaces  are  usually  set  in  pairs.  The  flues  pass 
over  and  under  the  salt-cake  pans  and  beds,  but  not 
through  them. 

When  a  demand  arose  for  bleaching-powder,  the  hydro- 

chloric  acicf,  v  l.icl;  i:n  tn  t!iat  time  had  betn  allowed  to 
escape  into  tl.e  .ya,  became  valuable,  and  had  to  be  con- 
densed   The  cbemi  t  rupplied  the  means  with  which  be 
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was  most  conversant,  a  series  of  Woulfe's  bottles  on  a 
large  scale.  A  technologist,  however,  was  at  hand,  one 
who  was  not  only  a  thorough  chemist  in  the  fullest  sense 
of  the  word,  but  also  a  mechanician  and  a  physicist.  I 
mean  Mr.  William  Gossage,  of  Widnes,  of  whom  it  may 
most  truly  be  said,  as  regards  the  alkali  manufacture— 
"  Nihil  erat  quod  non  tctigit ;  nihil  quod  Ictigit  non  ornavit." 

Mr.  Gossage,  with  that  keen  insight  which  eminently 
characterises  him,  saw  at  once,  that  which  it  has  taken 
many  subsequent  years  to  impress  upon  the  scientific 
world  at  large,  that  the  individual  molecules  of  gases  alt 
independently  of  each  other,  and  that  if  attacked  in  mass, 
only  those  on  the  outside  are  affected.  He  therefore 
conducted  the  hydrochloric  acid  from  the  salt  cake  pots  to 
the  base  of  towers  filled  with  coke,  from  the  top  or  which 
a  stream  of  water  was  allowed  to  trickle  slowly.  The  gas 
and  water  meeting,  each  in  a  fine  state  of  division,  com- 
plete condensation  takes  place,  the  independent  molecules 
of  water  and  of  gas  come  into  close  contact,  and  in  conse- 
quence, a  stronger  acid  is  obtained  than  would  otherwise 
be  possible  on  so  large  a  scale  of  working. 

If  the  towers  are  of  sufficient  height,  two  only  are 
requisite  to  effect  the  complete  condensation  of  the  acid, 
but  three  or  more  are  connected  together  if  necessary. 

Having  obtained  the  sulphate  of  soda,  technically  known 
as  salt  cake,  the  next  and  most  important  process  is 
entered  upon — its  conversion  into  carbonate.  The  sul- 
phate is  crushed  into  small  fragments,  mixed  with  its  own 
weight  of  limestone  or  chalk,  and  half  its  weight  in  small 
coal.   We  have  here — 

Sulphate  of  Soda.  .  Chalk.  Coal. 
NaaS04        CaCOj  C 

which  are  fused  together.  This  reaction  has  been 
variously  represented  by  chemists.   According  to  Dumas — 

Na3S04  +  CaC03  =  NaaCO,  +  CaSO* 

The  sulphate  of  lime  in  contact  with  incandescent  carbon 
yields  its  oxygen,  and  carbonic  oxide  is  evolved,  leaving 
proto  sulphide  of  calcium  in  admixture  with  the  carbonate 
of  soda. 

Other  chemists  look  upon  the  reaction  as  proceeding  by 
two  successive  stages — the  reduction  of  sulphate  of  sodium 
by  carbon  to  sulphide  of  sodium,  which  is  afterwards  car- 
bonated at  the  expense  of  the  limestone. 

In  my  opinion  Mr.  Gossage's  view,  communicated  to  the 
British  Association  in  1861,  is  most  in  accordance  with  the 
fads,  and  certainly  represents  most  accurately  the  resulting 
compound.    His  equation  is — 

aNaaS04  +  3CaC03  +  9C  -  (aNa,C03  + 
aCaS  +  iCaO)  +  10CO  evolved. 

The  compound  aubstance  within  the  brackets  is  known 
as  black-ash. 

The  furnace  employed  is  of  the  ordinary  reverberatory 
type.  The  charge  is  introduced  at  the  end  furthest  from 
tne  fire;  when  hot  throughout  it  is  removed  to  the  fluxing 
bed,  a  fresh  charge  being  at  the  same  time  introduced. 
As  soon  as  the  mixture  becomes  toft,  and  forms  clots,  it  is 
turned  over  with  an  iron  oar,  until  the  whole  has  the  con- 
sistence of  dough.  Jets  of  inflamed  sulphuretted  hydrogen 
and  carbonic  oxide  then  begin  to  issue  from  the  mass,  a 
sign  that  the  reaction  is  complete,  upon  which  the  charge 
is  withdrawn  from  the  furnace  into  iron  barrows,  each 
barrowful  constituting  a  "  black-ash  ball." 

Recent  researches  have  abundantly  confirmed  the  old 
maxim  of  black-ash  men,  that  the  more  porous  the  black- 
ash,  the  more  easy  the  extraction  of  the  soda.  It  is  there- 
fore bad  working  to  let  the  fluxing  process  go  far  enough 
to  produce  a  close  heavy  black-ash.  Black-asb,  of  course, 
contains  many  accidental  impurities,  but  the  greater  part 
of  the  mass  consists  of  carbonate  of  soda,  sulphide  of  cal- 
cium, and  lime. 

Sulphide  of  calcium  is  insoluble  in  water ;  lixiviation  is 
therefore  easy,  but  to  secure  the  whole  of  the  alkali  is  by  no 
means  easy,  and  the  services  of  the  technologist  have  been 


exceedingly  valuable  to  the  soda  maker  in  this  stage  of  the 
process.  It  is  essential  to  dissolve  the  whole  of  the  alkali, 
and  yet  to  use  as  little  water  as  possible,  in  order  to  sive 
fuel  in  after  concentration  of  the  liquor.  This  could  not 
be  done  by  one  washing,  however  long  the  water  remained 
in  contact  with  the  black-ash. 

The  apparatus  at  present  in  use  consists  of  a  series  of 
vats  with  perforated  false  bottoms,  upon  which  the  roughly 
broken  black-ash  is  laid ;  a  pipe  runs  upwards  from  the 
the  lower  space  of  the  vat  which  leads  into  the  upper  part 
of  the  next  vat.  This  is  in  a  like  manner  fitted  with  a 
communication  between  its  false  bottom  and  the  upper  part 
of  the  succeeding  vat,  and  so  on.  When  in  regular  use, 
the  vats  contain  black-ash  at  various  stages  of  lixiviation 
diffused  in  their  corresponding  liquors,  one  being  filled  with 
fresh  black-ash,  the  furthest  off  in  the  series  containing 
residuum,  all  but  deprived  of  its  soluble  matter.  A  supply 
of  warm  water  is  run  upon  the  nearly  spent  vat ;  this,  after 
permeating  the  residuum,  and  becoming  impregnated  with 
alkali,  rises  through  the  pipe  from  the  false  bottom,  and 
flows  into  the  upper  part  of  the  second  vat,  through  which 
it  passes,  takes  up  more  alkali,  and  goes  to  the  third,  and 
so  into  the  fourth,  where  it  meets  the  fresh  balls.  When 
the  black-ash  in  the  first  vat  is  exhausted,  it  is  shut  off  from 
the  series,  emptied,  filled  with  fresh  balls,  and  becomes  the 
fourth  of  the  series. 

The  liquor  from  the  black-ash  vats  is  run  into  tanks  and 
concentrated  by  the  waste  heat  from  the  black-ash  furnaces ; 
the  crystals  as  they  are  deposited  arc  fished  out,  and  roasted 
in  a  reverberatory  furnace,  termed  the  finishing  furnace. 
The  product  of  this  furnace  is  commercial  soda-ash,  of 
sa  to  54  per  cent.  Soda  crystals  of  commerce  are  formed 
by  the  solution  and  crystallisation  of  soda-ash.  Bicarbon- 
ate of  soda  is  made  by  treating  the  crystals  with  carbonic 
acid. 

So  well  have  technologists  exercised  their  skill  that  for 
seventy  years  has  Le  Blanc's  process  been  worked,  and, 
though  attacked  on  all  hands,  has  nevertheless  survived  all 
its  opponents,  and  appears  likely  to  be  able  to  fight  its 
battle  against  any  yet  remaining  in  the  field. 

I  use  this  phrase  advisedly  for  it  is  a  sober  fact  that, 
with  the  exception  of  a  few  processes  dealing  with  materials 
too  expensive  for  commercial  use,  none  of  the  so-called  new 
processes  but  arc  founded  on  old  and  well-known  reactions. 

Considering  the  threefold  reaction  involved  in  Le  Blanc's 
process,  the  question,  however, arose — Cannot  the  chlorine 
in  salt  be  replaced  by  carbonic  acid  or  oxygen  in  some 
more  direct  way  ? 

The  use  of  litharge  and  zinc  oxide  were  proposed  by 
Scheele.  He  found  that  by  triturating  either  of  these  sub- 
stances with  salt  and  water,  the  salt  was  decomposed  and 
caustic  soda  formed.  This  process  fails  chemically,  so  that 
we  do  not  need  to  take  technology  to  task  for  not  having 
done  more  with  it.  From  time  to  time  modifications  of 
the  reaction  have  been  devised,  but  always  with  the  same 
result,  viz.,  that  go  per  cent  of  the  soda  in  the  common 
salt  remains  unconverted. 

The  mutual  decomposition  of  carbonate  of  potash  and 
common  salt,  was  at  one  time  made  use  of  for  the  produc- 
tion of  carbonate  of  soda  and  chloride  of  potassium.  Here 
was  an  interchange  of  values,  and  when  the  potassic  chlo- 
ride fell  in  price,  through  abundant  and  cheaper  sources  of 
supply  being  discovered,  the  process  came  to  a  natural 
death. 

There  is  one  direct  process  which,  however,  technology 
may  one  day  bring  to  the  front,  a  reaction  first  discovered 
by  Sheridan,  and  afterwards  improved  upon  by  Swinburne. 
When  steam  and  common  salt  are  brought  together,  at  a 
very  high  temperature,  the  oxygen  of  the  water  combines 
with  the  sodium,  producing  caustic  soda,  and  hydrochloric 
acid  is  set  free.  The  process  is  long,  and  there  is  much 
difficulty  experienced  from  the  corrosive  action  of  soda 
upon  the  retorts  at  the  high  temperature  required.  This 
difficulty  was  to  some  extent  overcome  by  Powers  and  Dale, 
by  mixing  the  salt  with  scrap  iron  and  passing  over  it  super- 
heated steam  whilst  heated  to  redness;  but  better  and 
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more  efficient  apparatus  is  required  before  this  process  can 
compete  commercially  with  Le  Blanc's  method. 

Diane,  Bazille,  and  Tilghman  have  endeavoured  to  over- 
come the  action  of  soda  upon  the  apparatus  by  presenting 
to  it  at  the  moment  of  decomposition  a  body  capable  of 
combining  with  it.  Blanc  and  Bazille  use  silica  for  this 
purpose.  A  mixture  of  salt  and  sand  is  heated  to  redness 
in  an  iron  cylinder  ;  steam  is  then  passed  over  it,  the  tem- 
perature being  kept  up,  the  hydrochloric  acid  being  con- 
veyed away  as  fast  as  it  is  formed.  When  the  process  is 
complete,  neutral  silicate  of  soda  remains,  which  is  mixed 
with  two-thirds  of  its  weight  of  carbonate  of  soda,  and 
heated  to  redness  in  a  furnace.  The  resulting  mass  is  dis- 
solved in  hot  water.  Carbonic  acid  is  next  passed  into  the 
liquor,  when  a  gelatinous  precipitate  of  silicate  acid  is 
thrown  down,  and  carbonate  of  soda  remains  in  solution. 

Another  process,  the  successful  working  of  which  de- 
pends entirely  on  the  ingenuity  and  skill  with  which  the 
plant  is  constructed,  is  that  patented  by  Dyer  and  Hemming 
as  long  ago  as  1838.  When  commercial  carbonate  of  am- 
monia, which  is  really  a  mixture  of  carbonate  and  bicar- 
bonate, is  added  in  a  state  of  fine  powder  to  a  solution  of 
about  the  same  weight  of  salt  in  three  parts  of  water,  the 
mixture  being  well  stirred,  in  a  few  hours  a  white  crystalline 
precipitate  of  bicarbonate  is  formed,  chloride  of  ammonium 
remaining  in  solution.  The  solid  bicarbonate  is  collected 
and  separated  from  the  mother-liquor  by  squeezing  it  in  a 
press,  whilst  the  chloride  of  ammonium  is  re-converted  into 
bicarbonate  by  evaporating  it  to  dryness,  and  treating  as 
in  the  ordinary  mode  of  preparing  carbonate  of  ammonia. 

The  difference  in  value  of  soda  as  carbonate  and  bicar- 
bonate is  very  great ;  the  carbonate  containing  about  52 
per  cent  of  soda  and  the  bicarbonate  about  38  per  cent, 
are  of  about  the  same  value. 

The  chemistry  of  this  process  leaves  little  to  be  desired. 
The  reaction  is  perfect  and  complete,  and  the  whole  of  the 
salt  is  converted  into  bicarbonate. 

The  point  on  which,  according  to  Dr.  Hill,  the  chief  in- 
terest should  centre  is,  whether  the  bicarbonate  can  be 
obtained  sufficiently  free  from  alkaline  chlorides  to  render 
it  capable,  by  the  removal  of  these  hygroscopic  substances, 
to  enter  the  market  as  bicarbonate. 

The  grand  stumbling-block  which,  in  spite  of  the  many 
fascinations  attaching  to  this  plan  of  decomposing  salt, 
has  hitherto  prevented  its  achieving  success,  is  the  great 
difficulty  of  avoiding  the  loss  of  ammonia  during  the  pro- 
cess, and  of  recovering  it  completely  from  the  chloride  of 
ammonium  to  renew  the  reaction.  This  is  wholly  and 
solely  a  question  of  apparatus.  The  patents  for  supposed 
perfection  in  the  arrangement  of  modes  of  working  have 
been  very  numerous,  but  as  yet  none  have  stood  the  test  of 
continuous  competition  with  Le  Blanc's  procesr.  The 
difficulties  should  not  be  insuperable,  but  require  to  be 
viewed  from  the  three  points  of  view  of  the  chemist,  the 
engineer,  and  the  mechanician.  Individually  each  has  been 
unsuccessful,  but  by  combined  aft  ion  they  would  probably 
render  this  mode  of  carbonating  salt  one  of  our  great 
industries. 

The  latest  patent  is  one  taken  out  by  Mr.  James  Young 
(so  well  known  for  his  connection  with  the  manufacture 
of  paraffin).  As  well  for  the  chemical  skill  as  for  the  in- 
genuity displayed  with  the  arrangements  for  working,  this 
patent  has  enlisted  strong  sympathies  in  its  favour. 

Of  the  plans  which  have  been  proposed  for  obtaining 
soda  by  the  decomposition  of  salt  by  oxalic  acid,  boracic 
acid,  and  phosphoric  acid,  it  is  unnecessary  to  speak,  the 
reagents  employed  being  far  too  costly  to  sustain  the  losses 
they  must  necessarily  undergo  in  carrying  out  a  manufac- 
ture on  a  large  scale. 

Sulphate  of  soda  is  but  very  slightly  acted  on  by  lime.  Dr. 
Hill,  who  has  recently  made  many  experiments,  never 
succeeded  in  obtaining  more  than  1  per  cent  of  the  soda 
in  the  sulphate,  as  caustic  soda.  When  heated  under 
steam  pressure,  the  reaction  is  somewhat  more  complete. 
At  the  J  arrow  Chemical  Works,  with  the  pressure  of  40  lbs. 
per  square  inch,  about  6  ,4{r  cent  of  the  soda  was  causti 


cised,  and  with  a  pressure  of  aoo  lbs.,  maintained  for  some 
hours,  13  per  cent  was  obtained  as  caustic.  Manifestly 
these  amounts  are  far  too  small  to  augur  any  advantages 
from  further  research  in  this  direction. 

Caustic  baryta,  on  the  other  hand,  decomposes  solutions 
of  sulphate  of  soda  of  any  strength,  equivalent  for  equivalent ; 
so  that  no  concentration  of  the  liquors  is  necessary,  and 
the  sodium  is  at  once  obtained  as  caustic  soda  ;  but  the 
sulphate  of  baryta  cannot  at  present  be  re-causticised  ex- 
cept at  so  great  a  cost  as  to  render  its  use  commercially 
impossible.  If,  however,  any  chemist  should  hereafter 
arrange  a  cheap  process  for  preparing  caustic  baryta,  the 
black-ash  furnace  and  the  subsequent  troublesome  mani- 
pulations will  speedily  become  things  of  the  past. 

Dr.  Hill,  in  1865,  found  that  by  boiling  a  mixture  of  car- 
bonate of  baryta  with  lime,  in  equivalent  proportions,  in 
solution  of  sulphate  of  soda  under  pressure,  he  obtained  a 
complete  decomposition,  getting  all  the  soda  as  caustic 
without  a  trace  of  sulphate,  whereas  if  carbonate  of  baryta 
alone  is  used,  as  proposed  Kobunter,  only  75  per  cent  of 
the  sulphate  is  causticised.  But,  as  he  remarks,  though 
this  process  does  away  with  the  difficulty  of  obtaining 
caustic  baryta,  it  is  questionable  whether  the  recovery  of 
the  carbonate  of  baryta  from  the  mixture  of  sulphate  of 
baryta  and  carbonate  of  lime,  would  be  any  cheaper  than 
attempting  to  recover  baryta  in  the  caustic  state  from  the 
sulphate. 

(To  be  continued.) 
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Six  Short  Lectures  on  Experimental  Chemistry.  By  J. 
Emerson  Reynolds,  F.C.S.  Dublin  :  Hodges,  Foster 
and  Co. 

In  these  lectures  the  author  departs  widely  from  the 
usual  routine  of  elementary  treatises.  Instead  of  begin- 
ning with  a  detailed  examination  of  the  elementary 
bodies,  he  takes  up  a  few  substances — two  only  in  the 
outset — and  by  their  aid  explains  chemical  action  in  its 
two  great  phases  of  combination  and  decomposition.  The 
balance  is  appealed  to  almost  from  the  first,  and  the 
student  is  led,  by  a  quantitative  examination  of  his  experi- 
mental results,  to  the  fundamental  truths  of  constant  com- 
position and  of  combination  in  definite  proportions.  We 
believe  that  the  author  is  right  in  the  general  plan  he  has 
adopted,  and  that  instruction  of  this  nature  would  greatly 
facilitate  the  acquisition  of  clear  and  distinct  ideas  of  the 
leading  fads  and  laws  of  chemistry. 


,*ce 


A  Manual  of  the  Chemistry  of  the  Carbon  Compounds,  or 
Organic  Chemistry.  By  C.  Schorlemmlk,  F.R.S. 
London  :  Macmillan  and  Co. 
Dr.  Schorlemmer  is  doubtless  well  known  to  many  of 
our  readers,  both  as  a  successful  teacher  of  chemistry  and 
as  a  meritorious  investigator.  The  present  work  is,  in  its 
arrangement,  based  upon  the  lectures  on  organic  chemistry 
which  for  the  last  few  years  the  author  has  delivered  at 
Owens  College,  Manchester.  Of  course,  no  single  volume 
could  contain  a  description  of  all  the  carbon,  or,  as  they 
were  formerly  called,  organic,  compounds.  Those  only, 
therefore,  are  here  described  which  have  either  a  theoretical 
interest,  or  which  are  medicinally  or  industrially  im- 
portant. 

After  a  brief  introduction,  in  which  the  author  refers  to 
the  erroneous  assumption,  now  abandoned,  that  there 
existed  an  essential  difference  between  organic  and  in- 
organic bodies,  we  find  an  account  of  the  chemical  nature 
of  carbon  and  of  the  constitution  of  its  compounds.  Next 
follows  a  brief,  but  clear,  description  of  the  ultimate 
analysis  of  carbon  compounds,  illustrated  with  the 
necessary  engravings.  Curiously  enough,  in  the  deter- 
mination of  nitrogen  by  Will  and  Varrentrapp's  method 
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the  old  charcoal  combustion-furnace  is  figured.  Instruc- 
tions are  also  given  for  the  determination  of  vapour 
densities.  Sections  follow  on  the  determination  of  the 
molecular  formula;  on  empirical,  rational,  and  constitu- 
tional formulae ;  on  isomerism ;  on  the  physical  proper- 
ties of  the  carbon  compounds,  with  some  useful  remarks 
on  fractional  distillation. 

The  author  then  proceeds  to  a  systematic  description 
of  the  carbon  compounds,  arranged  under  the  following 
groups : — Oxides  and  sulphides  of  carbon  with  the  cyanogen 
compounds ;  the  fatty  substances,  and  the  compounds 
nearly  connected  with  them  ;  the  compounds  richer  in 
carbon  than  the  fats  ;  and,  lastly,  a  number  of  animal  and 
vegetable  compounds  whose  relations  to  other  bodies 
are  not  determined. 

The  work  may  safely  be  pronounced  a  useful  addition 
to  what  may  be  called  the  educational  department  of  our 
'  literature. 


Will  a  Sewage  Farm  Pay  ?    By  Lieutenant-Colonel  A. 

S.  Jo.«5es,  V.C.  London  :  Longmans,  Green,  and  Co. 
Ia  there  any  causal  connection  between  the  possession  of 
the  Victoria  Cross  and  a  propensity  for  sewage  irrigation  ? 
Does  the  love  for  encountering  dangers  which  enables  its 
possessors  to  earn  so  honourable  a  distinction  in  war  urge 
them,  in  time  of  peace,  to  attempt  the  solution  of  one  of 
the  most  difficult  problems  of  the  day  ?  Or  arc  our 
gallant  soldiers  carried  away  by  their  experience  of  normal 
irrigation  in  India?  If  so,  we  fear  that  they  overlook 
certain  important  distinctions  between  the  two  cases. 

The  irrigation  farmer  or  planter  in  India  allows  the 
water  to  flow  upon  his  land  when,  and  only  when,  the 
state  of  the  weather  and  the  condition  of  his  crops  make 
it  requisite.    The  sewage-irrigation  farmer  in  England 
has  no  such  privilege.    In  seed-time  or  harvest,  in  summer 
or  winter,  the  sewage  flows  from  the  town,  and  must,  by 
contract,  be  admitted  upon  the  land.    If  excluded  from 
one  field,  as  being  unnecessary  or  hurtful,  it  must  flow 
over  others.    Again,  the  climate  of  India  is  characterised 
by  long  periods  of  drought,  and  though  its  total  average  of 
rainfallis  copious,  its  amount  of  evaporation  is  very  great. 
Hence,  irrigation  is  there  of  the  highest  value.    At  home 
these  conditions  are  very  different.    Our  evaporation  is 
comparatively  trifling  ;  our  rainfall  is,  in  ordinary  seasons, 
so  distributed,  that  injury  to  crops  from  lack  of  moisture 
is  rare.    If  we  look  to  the  two  crops  on  which  the  food  of 
the  English  people  mainly  depends — whe.it  and  potatoes — 
we  may  say  that,  for  one  season  when  these  are  injured  by 
deficiency  of  moisture,  there  are  twenty  seasons  where  |  been  for 
they  are  damaged  by  its  excess.    We  fail,  therefore,  to  see 
that  there  is  in  England  any  great. sphere  for  irrigation. 
Cabbages  and  rye  grass,  when  produced  on  the  small 
scale,  may  find  a  market.    But  if  London,  Liverpool, 
Manchester,  Leeds,  and  Birmingham  decide  on  adopting 
the  irrigation  system,  these  kinds  of  produce  would  not 
easily  find  purchasers. 

There  is  another  point  which  we  must  not  overlook. 
Since  February,  1872,  when  Colonel  Jones  commenced  his 
experiments  in  sewage- farming,  we  have  had  no  severe 
and  prolonged  frosts.  This,  unless  the  climate  of  England 
has  lately  changed,  is  a  fortuitous  circumstance  upon 
which  it  is  impossible  to  reckon  in  perpetuity.  Leaving 
out  of  consideration  those  rare  seasons  when  the  ther- 
mometer has  remained  below  3a'  F.  for  twelve  or  thirteen 
consecutive  weeks,  we  must  remember  that  severe  frosts 
of  a  fortnight's  duration  are  nothing  uncommon.  At  such 
times  irrigation  must  completely  break  down.  The 
sewage,  unable  to  soak  into  the  frozen  earth,  must 
spread  over  the  surface,  finding  its  way  into  rivers,  flooding 
public  roads,  and  occasioning  serious  inconvenience  to 
the  public. 

The  author  expresses  the  opinion  that  there  are  "  few 
more  healthy  residences  than  a  well-managed  sewage 
farm."  Per  liars,  when  his  experience  has  become  gTeater, 
fail  views  on  this  subje&  may  be  modified.   Oflicia  docu- 


ments, quoted  in  the  Chemical  News,  recently  brought 
to  light  the  fadt,  that  in  India  irrigation  exercises  an  un- 
favourable influence  upon  the  health  of  the  locality,  and 
that  a  committee  appointed  to  take  this  matter  into  con- 
sideration recommended  that  belts  of  trees  should  be 
planted  between  irrigation  lands  and  the  adjacent  villages. 
If  mischief  thus  arises  from  occasional  irrigation  with 
clean  water,  surely  constant  irrigation  with  sewage  cannot 
be  less  dangerous.  We  have  never  maintained  that 
sewage-farming  must,  under  all  circumstances,  prove  a 
commercial  failure.  The  brief  experience  of  Colonel 
Jones  is  as  far  from  demonstrating  that  irrigation  is  the 
best  mode  of  dealing  with  sewage  as  the  proverbial  "  one 
swallow  "  is  from  making  a  summer. 

The  Constants  of  Nature.  Part  I. — Specific  Gravities ; 
Boiling-  and  Melting-Points,  and  Chemical  Formula;. 
Washington  :  Published  by  the  Smithsonian  Institution. 

Tins  work  gives,  in  parallel  columns,  the  names  of  the 
bodies,  elementary  or  compound,  their  formula;,  specific 
gravities,  boiling-  and  melting-points.  At  the  foot  of  each 
page  arc  given  the  authorities.  There  is  a  list  of  the 
principal  papers  used  in  compiling  the  tables,  an  explana- 
tion of  abbreviations,  an  appendix  giving  determinations 
made  subsequent  to  the  completion  of  the  body  of  the 
work,  and  an  index  of  substances. 

These  tables  will  prove  very  useful  to  chemists  and 
physicists. 


CORRESPONDENCE. 

COMMERCIAL  ANALYSES. 


To  the  Editor  of  the  Chemical  News. 
Sir, — It  is  now  three  years  ago  that  I  endeavoured, 
through  the  medium  of  your  valuable  paper,  to  obtain 
from  Dr.  Voelcker  an  expression  of  opinion  as  to  the  com- 
parative values  of  the  phosphates  of  alumina  and  lime  as 
fertilisers.    Feeling  interested  in  manures,  my  attention 
was  naturally  drawn  to  the  very  favourblc  report  generally 
which  Dr.  Voelcker  wrote  on  Price  and  Forbes's  patent 
process  for  the  utilisation  of  sewage,  and  to  the  analysis 
of  the  sewage  precipitate  obtained  by  the  phosphate 
sewage  company,  as  well  as  to  the  high  money  value 
which  Dr.  Voelcker  assigned  to  the  manure.    My  letters 
remained,  however,  unanswered,  and  I  should  not  have 
encroached  further  upon  your  valuable  space  had  it  not 
article  on  "  Commercial  Analyses,"  by  Mr. 
Stanford,  which  appeared  in  the  Chemical  News,  vol. 
xxix.,  p.  igo,  in  which  the  author  revives  the  subject,  and 
remarks  that  "  either  Dr.  Voelcker  has  made  a  mistake 
and  will  not  admit  it,  or  else  phosphate  of  alumina  has  a 
manutial  value  which  has  not  hitherto  been  assigned  to 
it ;  and,  if  this  be  the  case,  why  is  it  a  drug  In  the  market  ?-1 
My  opinion  on  the  subject  is  that  which  I  expressed  three 
years  ago,  and  subsequent  events  have  proved  that  I  was 
justified  in  asking  Dr.  Voelcker  whether  he  had  not  over- 
estimated the  worth  of  the  precipitate  in  question.  Either 
the  phosphates  of  alumina  and  iron  are  of  value  as  a 
manure,  or  they  arc  not  :  if  they  are,  why  then  are  they 
drugs  in  the  market  ?  if  they  are  not,  Dr.  Voelcker  must 
admit  he  made  a  mistake  in  valuing  at  £7  7s.  per  ton  a 
manure  which  contained  all  its  phosphoric  acid  fixed  with 
those  bases. 

As  no  reply  has  been  vouchsafed  by  Dr.  Voelcker,  I  am 
sure  your  readers  will  agree  with  Mr.  Stanford  that  it  is 
to  be  "  regretted "  that  Dr.  Voelcker  should  persist  in 
refusing  to  retract  an  erroneous  opinion,  or  should  decline 
to  show  that  the  substance  in  question  has  the  money- 
value  he  assigned  to  it,  and  in  what  sense  he  considers  it 
"  equivalent  to  62  per  cent  of  tribasic  phosphate  of  lime." 
—I  am,  Ac, 

Superphosphate. 

.,  M.jr  t*.  1*74. 
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Noti.  All  degrees  of  temperature  arc  Centigrade,  unless  otherwise 
ed. 


Comptes  Rendus  Htbdomadnires  des  Stances  dt  VAcademii 
des  Sciences,  March  30, 1874. 

Apparatus  Designed  by  M.  Moncoq  for  Transfusion 
of  Blood. — M.  Boulcy. — It  consists  essentially  of  a  glass 
pump,  the  piston  of  which  is  moved  by  a  toothed  wheel 
turned  alternately  (a  quarter  of  a  turn)  in  opposite 
directions.  The  return  of  blood  by  the  orifice  of  entrance 
is  prevented  by  valves.  To  the  side  of  the  lower  part  is 
connected  a  glass  funnel  for  receiving  the  blood  as  it 
comes  from  the  vein,  and  which  the  pump  immediately 
sends  into  a  tube  communicating  with  the  vein  of  the 
person  operated  on.  In  another  modification  a  small 
cupuie  is  applied,  inverted  like  a  cupping-glass,  to  the  vein 
from  which  the  blood  is  to  be  taken  (after  lancing),  and 
the  blood  flowing  out  is  immediately  forced  by  the  pump 
into  the  vein  of  the  other  person. 

Integration  of  Equations  with  Partial  Derivatives 
of  the  Second  Order. — M.  Pesait. 

Artificial  Production  of  the  Phenomena  of  Gaseous 
Thermo-Diflusion  of  Leaves  by  Moist,  Porous, 
and  Pulverulent  Bodies. — M.  Merget. — The  author  first 
mentions  some  experiments  as  showing  the  influence  of 
humidity  in  thermo-diffusion  in  a  leaf  of  NtlumHum. 
Such  a  leaf,  fresh,  with  cut  petiole  immersed  in  water, 
may  retain  its  thermo-diffusive  power  entire  days,  gradu- 
ally losing  it,  however,  as  it  dies.  By  moistening  again 
the  power  is  restored.  The  thermo-diffusive  process  is 
enunciated  as  follows: — In  a  moistened  porous  diaphragm, 
whose  two  faces  are  subject  to  unequal  cvaporatory  move- 
ments, this  inequality  causes  diffusion  in  one  and  the 
same  gas  originally  in  the  same  state  on  both  sides.  The 
gaseous  current  then  arising  proceeds  from  the  face  which 
evaporates  more  to  that  which  evaporates  less.  M .  Merget 
constructs  "  thermo-diffusers  "  for  showing  this.  They 
consist  of  a  plate-shaped  vessel  of  porous  baked  clay,  and 
containing  pieces  of  the  same  clay,  the  varnished  neck 
having  an  abductor  tube  fitted  to 
with  ordinary  wa 
then  gradually  h 


t.  Moisten  the  surface 
and  put  the  end  of  the  tube  in  water, 
the  vessel  in  a  stove.    At  pretty  low 


temperatures  (30s)  it  begins  to  give  passage  to  the  exterior  ] 
air,  and  the  diffusive  movement  progresses  with  the  tern-  | 
peraturc.  Thus  introduced  under  pressure,  the  air  passing 
through  the  vessel  is  liberated  in  bubbles  from  the  abductor- 
tube.  This  liberation  is  not  the  effect  of  expansion  and 
condensation  of  the  interior  vapour ;  for  it  occurs,  and 
may  even  be  accelerated,  when  the  thermo-diffusor  is  filled 
with  quicklime,  or  when  it  is  heated  to  a  temperature 
under  100*,  and  the  abductor-tube  placed  in  boiling  water. 
The  results  are  independent  of  the  nature  of  the  porous 
body  employed  and  of  the  moistening  liquid,  provided  this  is 
volatile.  Pulverulent  substances  also  show  thermo- 
diffusive  properties  when  moistened  and  sufficiently  con- 
densed by  sinking.  An  arrangement  for  illustrating  this 
is  described.  Thus  the  ground,  in  certain  conditions,  is 
favourable  to  the  phenomenon.  When  moist  and  strongly 
heated  by  solar  radiation  its  surface  gives  access  to  the 
external  air,  which  penetrates  from  the  hotter  to  the 
colder  layers. 

Method  of  Photographic  Enlargement  for  Astro- 
nomical Observations. — M.  Zenger.— To  obtain  an 
image  of  the  sun  he  replaces  the  lenses  by  a  mirror  with 
long  focus,  giving  images  25  to  50  m.m.  diameter.  The 
insignificant  spherical  aberration  can  be  corrected  by  a 
new  method  applicable  to  all  photographic  processes.  It 
was  suggested  to  him  by  looking  at  Rutherford's  photo- 
graphs with  a  Galilean  telescope,  which  showed  minute 
craters  that  were  not  visible  to  the  naked  eye,  nor  with  aid 


lejtc 


of  a  lens.  He  concluded  the  aberration  was  corrected 
through  the  combination  of  positive  with  negative  lenses. 
Suppose  we  have  photographed  the  sun  or  the  moon  with 
an  astronomical  telescope,  in  which  the  remaining  aberra- 
tion is  +X,  and  that  we  use  another  optic  system  with 
total  aberration  —  Xi,  lastly  that  the  enlargement  produced 
by  this  system  is  m,  then  the  remainder  of  aberration  of 
the  image  will  be  L  =  X  — m»X>.  Hence  we  may  get 
images  with  an  aberration  of  X^w'X' ,  or  with  a  negative 
aberration  m'X>\'.  We  may,  then,  photograph  this 
image  with  a  negative  aberration,  usingaconcave  mirror  or 
an  aplanetic  lens,  giving  the  same  aberration  L  =  X-w«X', 
but  positive.  With  this  method  of  successive  enlarge- 
ments of  photographic  images  of  the  moon  and  sun  the 
author  obtained  images  no  inches  in  breadth.  This  for 
the  moon  is  a  magnification  2400  times.  All  details  come 
out  very  distinctly.  The  author  proposes  his  method 
should  be  employed  in  the  approaching  transit  measure- 
ments. He  would  observe  the  passage  of  Venus  by  a 
given  point  of  the  sun's  disc,  instead  of  contact  with  the 
border.  He  considers  that  the  transits  of  Mercury,  which 
occur  more  frequently,  might  also  be  taken  advantage  of. 

Electric  Automatic  Whist  le  for  Locomotives. — MM. 
Lartigue  and  Forest. — The  lever  of  the  whistle  is  wrought 
by  an  electro-magnet.  On  passage  of  a  current  in  a  certain 
direction  the  magnet  lets  go  the  lever,  and  the  whistle 
sound*.  The  apparatus  is  connected  by  insulating  wires 
with  a  metallic  brush  projecting  below  the  locomotive. 
At  a  short  distance  in  front  of  the  sight  signal  there  is  a 
metallic  plate  between  the  rails,  which,  when  the  signal  is 
turned  in  the  position  for  stoppage,  is  connected  with  a 
source  of  electricity.  On  passage  of  the  brush  over  the 
plate  the  current  flows  and  the  whistle  sounds.  It  con- 
tinues to  do  so  till  adjusted  again  by  the  engine-driver. 
The  Chemin  de  fer  du  Nord  have  used  the  system  eight 
months,  and  with  satisfactory  results. 

Use  of  Luminous  Signals  in  Geodetic  Operations. 
— M.  Laussedat — Suppose  a  telescope  directed,  in  a 
station  at  which  we  arc,  to  another  to  which  we  wish  to 
send  light.  Place  at  the  focus  a  diaphragm  with  very 
small  aperture,  such  that  the  field  of  vision  only  includes 
the  building  (tower  or  the  like)  in  which  the  other  observer 
is.  Remove  the  eye-glass,  and  put  behind  the  diaphragm 
in  the  axis  of  the  telescope,  first,  a  convergent  glass,  then 
a  luminous  source,  the  conjugate  image  of  which  produced 
by  the  glass  falls  exactly  in  the  opening  ol  the  diaphragm. 
The  luminous  bundle  will  then  fall  on  the  building  in- 
cluded in  the  field  of  vision,  and  the  li^ht  will  be  invisible 
to  any  that  are  out  of  this  field.  The  distant  observer 
will  perceive  this  bundle  in  full.  He  will  set;  the  object- 
glass  of  the  emitting  telescope  illuminated  throughout  its 
surface,  and  the  greater  the  dianu-tf  r  »f  this  the  further 
will  the  signals  be  perceptible.  A  simple  prtroleum  lamp 
will  give  signals  visible  to  the  nr.kcd  c\c  at  36  kilometies. 

The  Analysis  of  a  Closed  Condenser  proves  that 
the  Electric  Induction  does  not  Traverse  the  Con- 
ducting Masses. — M.  Volpicelli. 

Movement  of  Air  in  Pipes.— M.  Bontemps.— When  a 
pipe  is  transmitting  air,  and  one  point  of  it  is  heated,  * 
then  on  either  side  of  this  point  the  modification  in  the 
pressure  is  inverse ;  before  the  point  the  pressure  increases, 
behind  it  falls.  Hence  if  two  points  are  equally  heated 
the  pressure  in  the  middle  of  the  interval  is  not  altered. 
M.  Bontemps  points  out  the  analogy  of  the  experiment 
he  describes  with  that  of  introducing  an  electromotive 
force  into  a  galvanic  circuit.  The  consequent  modifica- 
tion in  distribution  of  electric  tensions,  according  to  Ohm's 
law,  is  of  the  same  nature  as  the  change  of  pressures  in 
the  current  of  air.  He  proposes  to  show  that  the  analogy 
is  more  profound,  and  that  the  methods  of  measuring  the 
electric  current  apply  to  determination  of  the  intensity 
(quantity  and  weight  per  second)  of  an  air  current. 

Experimental  Researches  as  to  the  Influence  of 
Changes  in  Barometric  Pressures  on  Phenomena  of 
Life.  (Thirteenth  note.)— M.  Bert, — The  author  describes 
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experiments  on  man.  He  went  Into  his  decompression 
apparatus,  and  caused  the  pressure  to  be  reduced  to  450  m. 
in  about  half-an-hour ;  it  was  kept  between  this  and 
408  m.m.  (corresponding  to  heights  of  4100  and  5100  m.) 
for  an  hour  and  ten  minutes ;  then  the  normal  pressure 
was  gradually  restored.  At  430  m.m.  he  experienced 
ountain  sickness ;  felt  heavy,  weak,  and  sick ;  with 
fatigue  of  sight  and  general  indifference.  On  raising  the 
right  leg  it  was  seized  with  convulsive  tremblings,  which 
extended  to  the  left  leg,  and  continued  some  minutes. 
The  face  was  congested,  &c,  he  was  unable  to  whistle. 
But  the  interesting  point  in  the  experiment  was  this : — 
He  had  taken  in  with  him  a  small  vessel  of  pure  oxygen. 
When  the  pressure  was  450  m.m.,  and  the  pulse  bad  risen 
from  6a  to  84,  he  made  an  inspiration  of  oxygen  ;  imme- 
diately the  pulse  fell  to  71.  It  rose  again  to  100  on  his 
making  an  effort  with  the  spirometer,  but  a  fresh  inspira- 
tion of  oxygen  brought  it  to  70.  A  like  result  followed 
other  inspirations.  Through  inhaling  the  oxygen  the 
mountain  sickness  disappeared.  These  fads  have  lately 
been  utilised  by  MM.  Croce-Spinelli  and  Sivel  in  a  balloon 
ascent. 

Action  of  Ammonia  upon  Aceton. — W.  Oechsner 
and  A.  Pabst. — The  authors  conclude  that  in  the  action  of 
ammonia  upon  aceton  there  is  formed  not  a  trace  of  aldehyd 
or  of  methylamin,  and  that  the  product  of  the  reaction  of 
these  two  Bodies  is  the  acetonin  of  Statdeler. 

On  Egyptian  Blue. — H.  de  Fontenay.— The  specimens 
examined  gave  on  analysis- 
Silica   

Oxide  of  copper  . . 
Iron  and  alumina 

Lime   

Soda   


No.  15,  April  9. 

Gilding  on  Zinc. — C.  D.  Braun  dissolves  sulphide  of 
gold  in  sulphide  of  ammonium,  deposits  a  layer  of  gold 
upon  pieces  of  clean  sine  plunged  into  it,  the  air  being 
excluded  as  far  as  possible. 

Aluminium  Silver.— The  following  alloy  is  distin- 
guished by  iU  beautiful  colour,  and  takes  a  high  polish  :— 

Copper   70 

Nickel  23 

Aluminium   7 

100 

Use  of  Potash  as  a  Manure.— Boatard  and  Dejonx 
recommend  potash  to  destroy  the  Phylloxera,  and  suggest 
at  the  same  time  that  the  soil  of  the  vineyards  must  be 
exhausted  of  this  alkali. 

Nos.  16  and  17,  April  16  and  23. 
These  numbers  contain  no  original  chemical 


70-25 
1644 
2  36 
8-35 
2  S\ 
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Reimann's  Farbtr  Zeitung,  No.  7,  1874. 

This  number  contains  articles  on  the  production  of 
"  Paris  black  "  upon  silk ;  on  grinding  indigo ;  receipts 
for  a  fast  Nicholson  blue  on  wool ;  for  a  royal  blue  on 
woollen  cloth ;  on  dyeing  wool  with  indulin  and  bengalin  ; 
on  chrome-orange  upon  cotton. 

Oil  Mordants  for  Cotton-Dyeing. — Mix  6  lbs.  of  olive 
oil  with  8  lbs.  of  alcohol,  and  add  8  lbs.  of  boiling  water, 
with  constant  stirring.  Add  finally  |  lb.  of  oil  of  vitriol, 
previously  diluted  with  water  (?  how  much),  and  stir  well. 

Next  follow  a  receipt  for  finishing  cottons ;  for  printing 


without  a  trace  of  cobalt.   By  mixing- 
White  sand    70 

Black  oxide  of  copper    . .    . .  15 

Chalk   25 

Carbonate  of  soda,  dry   . .    . .  6 

the  author  obtained,  after  due  ignition,  a  blue  frit  quite 
analogous  to  the  azure  of  the  ancients.  It  is  necessary 
to  raise  the  temperature  gradually  to  iooo",  and  to  main- 
tain it  at  that  point  for  some  time  without  allowing  it  to 
rise  higher.  If  the  heat  becomes  excessive  the  colour 
changes  to  a  dirty  green,  and  then  to  brown. 


Lt s  Mondes,  Revue  Hebdomadaire  des  Sciences,  par  l/Abbl 
Moigno,  No.  12,  March  19,  1874 

In  a  paragraph,  the  authority  for  which  is  not  given, 
mention  is  made  of  explosive  diamonds  in  South  Africa. 
The  explosion  generally  takes  place  during  the  first  week 
of  its  exposure  to  the  air,  but  cases  have  occurred  of  explo- 
sion three  months  afterwards.  By  coating  the  diamonds 
with  tallow  these  accidents  may  be  prevented,  but  a 
diamond  which  can  only  be  preserved  in  this  manner  is 
evidently  valueless. 

Megass,  the  residual  matter  of  the  sugar-cane  after  ex- 
traction of  its  juices,  is  found  to  be  an 
for  the  paper-maker. 

No.  13,  March  26. 

New  Manure. — MM.  Blllinet  and  Martinet  state  that 
they  have  succeeded  in  converting  the  nitrogen  of  the  air 
into  ammonia  without  expense,  without  chemical  manipu- 
lation, and  even  without  human  intervention  at  all,  by 
the  use  of  certain  bituminous  schists.  These  schists  con- 
tain all  the  elements  necessary  for  the  growth  of  plants  in 
much  larger  proportions  than  farm-yard  manure.  Sulphide 
of  carbon  is  produced  at  the  same  time,  and  is  said  to  be 
for  the  Phylloxera. 


green  upon  calico;  for  stripping  Schweinfurt  green 
and  Nicholson  blue  from  worn  tarlatanes;  for  a  brown  oo 
woollen  garments ;  and  for  dressing  silks. 

A.  W.  Hofmann  has  found  among  the  distillation- 
products  of  beech-tar  which  pass  over  last,  a  colourless 
oil,  which  boils  at  2700  C.  It  congeals  with  the  fixed 
alkalies  and  with  ammonia  to  crystalline  salts,  and,  in 
contact  with  bichromate  of  potash,  turns  rapidly  brown, 
and  after  a  few  moments  forms  a  felted  mass  of  violet 
crystals.  The  latter  dissolve  in  sulphuric  acid  with  a 
corn-flower  blue,  and  display  all  the  properties  of 
ceerulignon.  The  oil  may  also  be  oxidised  to  a  substance 
which  forms  large  yellow  crystalline  needles,  and  dissolves 
in  sulphuric  acid  with  a  crimson  colour. 

No.  8,  1874. 

This  number  contains  receipts  for  a  variety  of  colours 
on  wool,  woollen  yarn,  and  shoddy  ;  for  a  cheap  black  on 
old  silk;  for  printing  a  black  and  white  design  on  a 
madder-red  ground ;  and  for  a  light  brown  and  a  fast 
madder-red  on  cotton. 

No.  9,  1874. 

This  number  contains  a  notice  of  the  new  Industrial 
Society  of  Rouen,  which  has  just  published  its  first 
Bulletin,  containing  an  interesting  article  on  calico- 
printing. 

There  are  receipts  for  topping  vat-  and  alkali-blues  on 
wool  with  aniline  violet;  for  a  green  upon  wool  with 
Nicholson's  blue,  and  for  the  same  shade  upon  woollen 
goods  with  cotton  warp ;  for  printing  deep  violet  upon 
cotton  yarn  (warps) ;  for  a  vat-blue  upon  cotton-yarn 
topped  with  logwood-blue ;  for  a  madder-rose  on  cotton 
and  linen  ;  for  heavy  browns  on  silk ;  a  continuation  of 
the  article  on  dyeing  and  finishing  plush ;  and  a  dressing 
for  coarse  linen. 

Saffron  Substitute. — This  is  a  new  trade-name  for  the 
binitro-cresylate  of  potash,  otherwise  known  as  Jaune 
d'Or.   It  agrees  in  its  chemical  constitution  with  Victoria 
ge,  but  the  properties  of  tbr    wc  bodies  are  not 
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I  Chemical  Niwi, 
I     Mty  ix,  1874. 


Dyeing  with  Mahogany  Sawdust. — A  Mr.  C.  Drey- 
futs,  a  correspondent  of  the  Farbtr  Ztitung  residing  in 
England,  has  patented  mahogany  sawdust  as  a  ware  for 
dyeing  and  printing  browns  on  cotton.  He  mordants  with 
tin,  and  uses  a  little  lime  and  glue  in  the  dye-beck. 


PATENTS. 


ABRIDGMENTS  OP  PROVISIONAL  AND  COMPLETE 

SPECIFICATIONS. 
Improvements  in  the  manufacture  of  bichromate  of  potash,  or  salts  of 
smiMr  commercial  properties.  Alexander  Gow,  Ladbrokc  Grove 
Road,  Kensington,  Middlesex.  July  18,  187J.— No.  nji-  1st.  Using 
ground  carbonate  of  lime  I  unburn!)  instead  of  quick-lime.  2nd.  Using 
a  compound  ull  formed  of  carbonate  of  potash  with  carbonate  of  soda, 
3rd.  C  sing  a  compound  aalt  formed  oi  sulphate  of  potash  with  sulphate 
of  soda  and  carbonate  of  barytes,  or  using  a  compound  aalt  formed  of 
sulphate  of  potash  with  carbonate  of  barytes. 

Improvements  in  the  production  of  nine  acid,  tartaric  acid,  and 
alcohol.  Antonio  de  Saldanha  Albuquerque  c  Caatro,  Condi  de 
Penamacor,  Antonio  Paes  de  Sandc  e  Caatro, both  of  Lisbon,  Portugal, 
and  Thomas  Smith  Hopcraft,  Mincing  Lane,  London.  July  19,  1073. 
— No.  1484.  This  consists  in  the  use  of  the  "  tamarind*  "  plant,  which 
is  cat,  preferably  when  in  a  green  state,  and  ia  subjected  to  pressure 
to  extract  the  juice  therefrom,  which  it  afterwarda  operated  upon  by 
the  usual  appliances  or  machinery  by  which  citric  acid,  tartaric  acid, 
and  alcohol  are  generally  made. 

Improvements  in  the  manufacture  of  steel.  John  Henry  Johnson, 
Lincoln'a  Inn  Fields,  Middlesex.  (A  communication  from  Victor 
Honor  e  Eugene  Gallet,  Paris).  July  19,  1873. — No.  2487.  This  in- 
vention relates  to  a  peculiar  process  and  composition  for  obtaining 
cast-steel  or  steel  of  cementation  of  the  beat  quality  from  ordinary 
iron,  iron  puddled  with  coke  or  with  wood,  puddled  steel,  Bessemer 
steel,  cuttings  of  old  steel  springs,  and  in  general  all  steels  obtained 
directly  either  from  the  ore  or  from  caat-iron.  To  obtain  caat-ateel 
of  the  best  quality  from  the  class  of  iron  above  mentioned,  it  ia  pro- 
posed In  general  to  employ  a  cement  or  compoaition  composed  of  the 
following  ingredients  in  about  the  proportions  given:— 

Alumina   0-30  to  1  part  by  weight. 

Clay   of  a   highly  aluminous),, 

charadler   J  la     w  10 

Powdered  wood-charcoal,  soot,  I 

and  lamp-black  J  *°  " 

Carbonate  of  lime  38     to  4s 

Carbonate  of  potash   iB     to  30  ,, 

Carbonate  of  soda   2  „ 

Caustic  potash    O'jo  to  1  „ 

Oxide  of  manganese   4  ,, 

Re  sin   4     to  3  „ 

Common  salt   1  ,, 

Sal-ammoniac    0*30  to  1  „ 

Borax    0-30  to  1  ,, 

Water   About  10  per  cent  of  the  weight. 

An  improved  cement  for  joining  leather, wood, china, glass, and  other 
articles.  Francis  Harrison,  Stockport,  Cheater.  July  19,  1873.— 
No.  2488.  1  first  take  1  lb.  of  acetic  acid,  and  dissolve  therein,  in  ajar 
or  other  vessel,  j  lb.  of  *>elatin,  4  lb.  of  fish-glue,  and  1  ox.  of  isinglass. 
The  acid  will  dissolve  the  other  ingredients  cold,  but  the  application 
of  heat  hastens  the  process.  This  I  call  solution  No.  1.  I  then  take 
\  ox.  of  resin,  and  place  it  in  a  corked  bottle  with  2  oxa.  of  spirits  of 
turpentine  till  dissolved ;  or  I  take  the  same  quantity  of  gum  mastic, 
dissolve  it  in  spirits  of  wine ;  but  this  is  more  expensive,  so  I 
cr  the  former,  which  I  call  solution  No.  2.  When  thoroughly  dis- 
solved 1  take  these  two  solutions,  and  mix  and  stir  them  well  together. 
For  ahucmaking  purposes,  1  sometimes  add  a  third  solution  (No.  3), 
c imposed  at  follows: — |  lb.  of  gutta-percha,  dissolved  in  1  lb  of  sul- 
phate of  carbon.  This  it  to  be  put  in  a  bottle  ugh  t  lv  corked,  and,  when 
it  is  dissolved,  add  to  it  a  oxs.  of  ths  cement  above  named,  composed 
o'  solutions  No.  t  and  No.  2  mixed  together. 

improvements  in  the  treatment  of  sewage  and  cettpool  mater, 
William  White,  Thurlow  Road,  Hampatead,  Middlesex.  July  24, 
1873. — No. 2332.  Thia  Provisional  Specification  describes  treating  the 
sewage,  Ac,  with  chloride  of  calcium,  and  sometimes  with  sulphate  of 
iron  and  lima. 

Improvements  in  treating  sewage  and  other  foul  liquids  for  the 
economical  removal  and  utilisation  of  soluble  and  suspended  impurities 
contained  therein,  and  in  apparatus  for  the  samt.  James  R.  Ley. 
sugar  refiner,  Manchctter.  July  is,  1873. — No.  1334.  The  object  of 
this  invention  is  to  treat  tewage  and  other  foul  waters  for  the  purpose 
of  purifying  the  same  by  a  combined  system  of  precipitation  and 
nitration.  I  take  raw  peat,  and  well  macerate  with  water  to  a  fluid 
consistency,  and  mix  toe  same  in  the  proportions  stated  with  the 
sewage  or  other  foul  liquid.  Pcrchloride  of  iron  or  other  flocculating 
or  coagulating  agent  is  then  added,  and  the  whole  run  into  a  tank  fitted 
aa  described,  with  upright  filtering  frames  of  sny  convenient  shape, 
made  by  preference  of  bamboo  or  cane,  and  covered  with  any  suitable 
filtering  material,  whereby  an  enorraoua  area  of  Altering  surface  it 
obtained  in  proportion  to  the  area  of  ground  covered  by  the  tank.  The 
c  ear  effluent  water  I  then  pass  through  beds  of  sny  suitable  charcoal 
to  remove  the  soluble  impurities,  by  preference  using  that  made  from 
-  treet  sucepmgs,  and  described  in  the  specification  for  which  Letters 
in  were  granted  to  the  present  applicant  and  George  Fredeiwx 
Chanlrcll,  No.  937,  1873. 


Improvements  in  treating  cotton  waste,  hair,  wool,  and  olcaginout 
seeds  for  the  removal  of  oil  or  grease ;  a'so  applicable  for  the  same  pur- 
pose to  hides  and  skins,  and  in  preparing  the  same  for  tanning,  and  for 
preventing  mildew  in  cotton  and  other  fabrics,  and  in  apparatus  for 
such  purposes.  Arthur  Granville,  tanner,  and  Edwin  Eli  Johnson, 
pharmaceutical  chemist,  both  of  Manchester.  July  23, 1873.— No.  2340, 
The  features  of  novelty  in  this  invention  consist  in  so  treating  cotton 
waste,  hair,  wool,  hides,  skins,  and  oleaginous  aeeds  with  petroleum 
tpirit,  bemoiine,  or  other  similar  product  of  petroleum  having  an 
affinity  for  grease,  and  in  suitable  apparatur.es  to  remove  and  preserve 
all  the  oil,  grease,  or  other  fatty  matter  from  the  tame ;  and  in  the  case 
of  skins  and  hides  to  prepare  the  same  for  tanning,  alto  in  treating 
hidet  and  tkint  for  the  removing  of  the  hair  or  wool  by  the  application 
of  tulphidc  of  lime  at  described,  and  in  submitting  cotton  and  other 
fabrics  to  the  action  of  petroleum  spirit  for  the  prevention  of  mildew. 

Improvements  in  separating  tine,  copper,  or  other  ores  or  materia  j 
from  carbonate  of  iron,  and  in  apparatus  employed  there/or.  Frederick 
John  King,  merchant,  Biahoptgate  Avenue,  London.  July  29,  1873. — 
No.  2574.  My  invention  consists  in  effecting  the  separation  of  ores, 
such  at  xinc  or  copper  ores  from  carbonate  of  iron,  by  first  subjecting 
the  ores  or  materials  to  be  separated  to  the  action  of  heat  in  closed  or 
partially  closed  retorts,  or  in  any  furnace  in  which  air  is  practically  ex- 
cluded during  the  roasting  process,  whereby  the  carbonic  acid  it  removed 
from  the  iron,  the  iron  being  thereby  changed  to  a  magnetic  ttate  ; 
tnd  then  pasting  the  roasted  ores  over  a  revolving  wooden  wheel  or 
roller,  on  the  circumference  of  w-hich  are  placed  rings  of  iron  or  steel, 
each  alternate  ring  being  in  contact  with  the  opposite  poles  of  a  number 
of  magnets  inserted  in  the  wheel  or  roller,  a  continuous  band  of  silk  or 
other  textile  fabric, or  any  material  through  which  the  magnetic  power 
will  pass,  being  passed  around  this  wheel  by  means  of  a  second  wheel 
or  roller,  or  other  convenient  arrangement,  drawn  away  from  contact 
with  the  magnetic  wheel  or  roller  for  a  short  distance  during  in  revolu- 
tion. The  ores  prepared  as  above  described  being  pasted  through  a 
hopper,  or  otherwise  passed  upon  the  band  around  the  magnetic  svnrel 
or  roller,  the  magnetic  particlet  are  carried  to  the  point  where  tho 
band  leave t  the  magnetic  wheel  or  roller,  and  then  drop  into  a  re- 
ceptacle for  the  iron,  while  the  non-magnetic  xinc,  copper,  or  other 
oret  or  tubttances  fsll  from  the  band  into  another  receptacle. 
Improvements  in  the  treatment  of  sulphur  ores.   Alexander  Angua 


C roll  and  David  Croll  Daigairnt,  civil  engineers,  Coleman  Street, 
London.  August  t,  1873.— No.  2608.  Sulphur  ore  is  found  largely 
combined  with  other  foreign  matters,  and,  by  the  process  generally 


adopted  for  ita  separation  by  heal,  a  very  large  percentage  of  the  pure 
sulphur  is  lost,  and  very  injurious  effects  arc  produced  on  surrounding 
vegetation  by  the  escape  of  the  noxious  volatile  products.  To  remedy 
these  evils,  the  portions  of  sulphur  ore  mixed  with  other  foreign 
matters  are  separated  from  such  as  may  be  generally  of  a  purer  quality, 
and  these  impurer  or  mixed  parts  are  reduced  to  a  pulverised  state, 
and  thoroughly  mixed,  by  agitation  or  otherwise,  with  water,  and 
separa  t;on  of  the  particlet  it  effected  according  to  I  heir  different  specific 
gravities,  and  the  sulphur  becomes  separated  from  the  other  matters. 
The  particles  so  separated  according  to  their  different  specific  gravities 
may  be  drawn  off  at  different  heights  from  a  suitable  reservoir.  Mu- 
riatic or  other  acid  may  be  employed  to  combine  with  the  foreign 
matters  snd  sssist  separation. 


NOTES  AND  QUERIES. 

An  Observation.— Some  time  ago  I  made  a  solution  of  phosphorus 
in  bisulphide  of  carbon.  After  a  few  weeks,  there  had  collected  at  tho 
bottom  c  f  the  bottle  a  bright  yellow  flocculent  precipitate,  which 
gradually  increased  in  amount.   Attempting  to  remove  the  stopper 

for  the  purpose  of  examining  the  precipitate,  I  found  It  immovable, 
and,  on  the  application  of  a  little  extra  lorce,  the  head  of  the  atopper 
broke  off.  I  then  took  the  bottle  to  (he  top  of  the  sea-wall,  and  threw 
it  with  some  violence  down  on  a  atone  just  projecting  out  of  the  sea. 
The  moment  the  bottle  broke,  the  nurture  took  fire,  with  a  slight  ex- 
plosion, and  a  cloud  (presumably  of  phosphoric  acid)  waa  produced. 
This  seems  the  more  strange  because  the  original  solution,  when 
poured  on  blotting-paper,  always  required  several  seconds  to  ignite.— 
John  E.  Which  r,  Penxance,  May  18,  1874. 

Valuation  of  Salt-Cake.— Mr.  Walter  Tate,  in  hit  latt  letter  on 
salt-cake,  considers  the  method  for  testing  free  HCI  which  Mr.  Sim- 
mondt  waa,  1  believe,  referring  to  in  a  former  communication,  at 
decidedly  objectionable,  becaute  the  lost  of  weight  is  due  to  an  equi- 
valent amount  of  H.sO,,  and  not  to  HCI  itself.  But  what  hinders 
him,  may  I  ask,  to  calculate  the  loss  of  H,SO,  into  the  formula  o  HCI  ? 
—J.  0-,  Bordeaux,  May  18,  1S74. 


MEETINGS  FOR  THE  WEEK. 

Tuesday,  26.— Civil  Engineers,  8. 
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Wsomisoav, 27.— Society  of  Arts, 8. 
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FatOAT,  29.— Royal  Institution,  8. 
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ON   THE  ESTIMATION  OF  ALUM  (ALUMINA) 
IN  BREAD. 
By  A.  DUPRE,  Ph.D. 

The  separation  of  pure  alumina  from  the  constituents  of 
bread-ash,  for  the  purpose  of  accurate  quantitative  estima- 
tion, is  a  tedious  and  somewhat  difficult  analytical  process. 
Fortunately,  this  is  quite  unnecessary,  if  our  object  is 
simply  to  estimate  the  amount  of  alumina  contained  in  a 
bread-ash.  For  this  purpose,  it  is  sufficient  if  we  separate 
the  alumina  in  the  form  of  a  compound  of  constant  com- 
position. The  phosphate.of  aluminium  is  such  a  com- 
pound, and  admits  of  easy  and  perfect  separation  from  the 
phosphates  of  magnesium,  calcium,  and  iron,  by  which  it 
is  accompanied  in  bread-ash.  It  has,  besides,  the 
advantage  of  weighing  about  two-and-a-half  times  as 
much  as  the  alumina  corresponding  to  it.  The  process 
is  carried  out  as  follows  :— 

One  hundred  grammes  of  bread  (crumb  only)  are  care- 
fully incinerated  in  a  platin  um  dish.    The  ash  is  fused,  in 
the  dish,  with  about  three  times  its  weight  of  pure  car- 
bonate of  sodium,  or  of  a  mixture  of  the  carbonates  of 
potassium  and  sodium  in  equal  proportion.    The  incinera- 
tion and  fusion  ate  best  performed  in  a  muffle.    The  fused 
mass  is  dissolved  in  hydrochloric  acid,  and  the  solution  is 
evaporated  to  dryness.    The  residue  is  re-dissolved  in 
acid,  and  the  silica  filtered  off  as  usual.    To  the  filtrate 
ammonia  is  added  until  a  slight  permanent  precipitate  is 
produced,  which  is  then  re-dissolved  by  about  six  drops  of 
strong  hydrochloric  acid.    A  slight  excess  of  acetate  of 
ammonium  is  now  added,  and  the  mixture  is  set  aside  over- 
night.   Next  morning,  the  precipitate  formed  is  filtered 
oft,  washed,  and  re. dissolved  in  hydrochloric  acid.  The 
solution  is  boiled  for  a  few  minutes  with  a  small  quantity 
of  bisulphite  of  sodium,  an  excess  of  caustic  soda  is  added, 
and  the  boiling  continued  for  a  few  minutes  longer.  The 
precipitate,  chiefly  magnetic  oxide  of  iron,  is  filtered  off, 
the  nitrate  is  rendered  feebly  acid  by  hydrochloric  acid, 
and  acetate  of  ammonium  added  in  slight  excess.  After 
standing  overnight,  the  precipitate,  now  consisting  of  pure 
phosphate  of  aluminium,  is  collected  on  a  filter,  washed, 
dried,  ignited,  and  weighed.    By  multiplying  its  weight  in 
grammes  by  542,  the  number  of  grains  of  potash  alum  con- 
tained in  2  lbs.  of  the  bread  examined,  or  rather  the  number 
of  grains  of  alum  corresponding  to  the  amount  of  alumina 
present  in  2  lbs.  of  the  bread,  is  obtained.    Instead  of 
separating  the  iron  as  above,  we  may  also  rc-precioitate 
the  two  phosphates  a  second  time  by  the  addition  of 
acetate  of  ammonium,  and  weigh  them  together.  The 
iron  contained  in  the  precipitate  is  then  estimated  by  a 
standard  solution  of  bichromate  of  potassium,  and  the 
amount  of  phosphate  corresponding  to  it  subtracted  from 
the  total,  leaving,  of  course,  the  amount  of  phosphate  of 
aluminium. 

In  precipitating  the  phosphates  of  iron  and  aluminium 
in  the  above  manner,  from  a  solution  containing  a  large 
proportion  of  phosphate  of  magnesium,  slight  traces  of 
this  latter  are  always  carried  down,  even  if  the  precipita- 
tion takes  place  in  the  cold.  In  order  to  remove  this 
impurity,  it  is  necessary  to  dissolve  the  first  precipitate 
and  rc-prccipitate  it  a  second  time,  as  above  directed. 
If  the  precipitation  takes  place  at  the  boiling  tempera- 
ture, the  phosphates  of  both  magnesium  and  calcium 
are  partially  precipitated. 

It  has  been  stated  that,  during  the  evaporation  of  a 
solution  containing  alumina  and  hydrochloric  acid,  chlo- 
ride of  aluminium  is  volatilised.  It  has  further  been 
asserted  that  alumina  is  dissolved,  during  the  evaporation 


of  the  acid  solution,  in  a  porcelain  dish.  I  have  found 
both  these  assertions  to  be  without  foundation.  Among 
many  experiments  made  to  lest  these  points,  I  may 
mention  the  following:— Three  equal  portions  (50  c.c.) 
of  a  dilute  solution  of  alum  were  taken.  In  the  first,  the 
alumina  was  estimated  directly.  To  the  second  and  third 
portions  3  grms.  of  carbonate  of  sodium  were  added  (about 
the  amount  used  for  fusion  with  the  bread-ash),  after 
which  they  were  acidified  with  hjdrochloric  acid,  and 
evaporated  to  dryness  over  an  argand-burner  in  a  platinum 
and  porcelain  dish  respectively.  To  the  dry  residues  half 
an  ounce  of  strong  hydrochloric  acid  was  added ;  this  was 
again  evaporated,  and  the  process  repeated  twice  more. 
Iinally,  the  alumina  in  the  residues  was  estimated.  The 
following  are  the  results:— 

1st  portion  contained  o-688  grin,  of  alum. 

2nd     „  „       0690  ,, 

3r*i     .1  <•        o-688  „ 

In  conclusion,  1  give,  in  the  tables  below,  the  results 
of  some  experiments  made  with  various  samples  of  bread 
and  flour  to  which  I  had  myself  added  different  proportions 
of  alum.  These  tables  will,  I  believe,  show  that  both 
the  processes  described  above  leave  little  or  nothing  to  be 
desired  on  the  score  of  accuracy,  and  both  are  easy  of 
execution.  It  will  be  seen,  however,  that  both  the  bread 
and  the  (lour  contained  a  small  amount  of  alumina.  (7  he 
two  samples  of  flour  used  were  bought  at  shops  widely 
apart.)  Whether  this  was  due  to  an  adulteration  of  the 
flour,  or  whether  it  represents  a  normal  constituent  of  the 
flour,  I  have  not  been  able  to  ascertain.  However  this 
may  be.  I  am  of  opinion  that  no  baker  should  be  punched 
in  whose  bread  the  amount  of  alumina  found  corresponds 
to  less  than  10  grains  of  potash  alum  in  the  2  lb.  loaf ; 
unless,  indeed,  there  is  direct  evidence  of  adulteration  by 
alum  entirely  independent  of  the  result  of  the  analysis. 

Table  I.— 100  grms.  of  bread  taken. 

Corre- 

Weiglit    Phosphate  Phosphate  iponds 
No.     of  Mixed         o<  of        to  Alum 

Phosphates.     Iron.     Aluminium.  In  i  lb. 

Loaf. 

Grm.         Grm.  Gim. 
0*0490      COII4  00376 
°'°373     o'oii4  00259 
0-0308     00128  00180 
00236     00128  0010S 


Alum  added  to 
i-ib.  Loaf. 


: . 
J. 

3- 
4- 


No. 


1. 


Tahi.e  II.— So  grms.  of  flour  taken. 

Phosphate  of 
Aluminum 
Pound. 


Correspond*   Alum  added  to  s-Jh.  Lo»/.» 

l»>  Alum  ,  >_. 

in  j-lo.  Loaf.«  Calculated. 


Grm. 
00442 
0'020U 
0"OI12 


Grs. 

2396 
IO  84 
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INFLUENCE  OF  CHANGES  IN  BAROMETRIC 
PRESSURE  ON  THE  PHENOMENA  OF  LIFE. 

M.  Bert  has  lately  brought  before  the  Paris  Academy 
some  additional  facts  in  connection  with  this  subject. 

He  had  shown  that  animals  subjected  in  closed  vessels 
to  pressures  between  2  and  10  atmospheres  died  from 
poisoning  by  carbonic  acid,  which  they  themselves  pro- 
duced.   He  has  further  studied  these  toxical  effects. 

For  sparrows,  the  law  was  that  the  animals  died  when 
the  centesimal  proportion  of  carbonic  acid  in  the  air,  multi- 
plied by  the  number  of  atmospheres,  gave  a  product 
varying  from  24  to  28.  The  same  figure  is  obtained,  and 
the  same  symptoms  occur,  when  a  sparrow  dies  in  an 
atmosphere  at  normal  pressure,  and  sufficiently  rich  in 
oxygen  for  the  animal  to  have  always  enough  at  its 
disposal. 

'  On  the  aasumptiou  thai  Bo  g^u.  0f  ^  give 


bread. 
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Accordingly,  with  a  view  to  studying  the  effects  in  |  the  animal  kingdom.  M.  Bert  has,  however,  extended 
question,  he  made  dogs  breathe  in  a  caoutchouc  bag,  con 


taining  about  50  litres  or  super-oxygenated  air  at  ordinary 
pressure.    Death  took  place  in  four  or  five  hours,  when 


to  plants. 

He  commenced  with  germination,  the  phenomena  of 
which  are  closely  allied  to  those  of  animal  life.  The 


the  air  of  the  bag  contained  35  to  45  per  cent  of  carbonic  '  seeds  he  experimented  with  were  those  of  barley  and 
acid.  ;  com  (farinaceous  albumen),  and  of  cress  and  radish  (no 

albumen. 

Diminution  of  Prcsstut. — In  dilated  air,  germination  is 
'  slower  as  th'j  pressure  is  less.    The  difference,  as  shown 


id. 

The  phenomena  were,  briefly,  as  follows  :— 
(1).  The  arterial  blood  contained  abundant  oxygen  till 


death  (when  the  gas-volume  was  10  or  12  per  cent  that  of  •  in  ,he  numbeJ  of  seedlk  germinating,  begins  to  appear  from 

,  but  less  and  less  [  a  pres8Ure  Df  50  c 


the  blood) ;  the  carbonic  acid  increased 
rapidly;  near  the  end  it  had  reached  the  large  proportion 
of  110  to  120  volumes,  not  far  from  the  limit  of  saturation. 

(2)  .  The  number  of  respirations  quickly  diminished, 
without  proportional  increase  in  depth. 

(3)  .  The  pulsations  fell  still  more  rapidly,  but  continued 
some  minutes  after  breathing  ceased.  The  cardiac  pres- 
sure was  high  all  along. 

(4)  .  The  temperature  fell  with  wonderful  rapidity,  being 
at  last  in  the  reftum  24*  or  28%  while  the  surrounding 
temperature  was  15°  or  18'. 

(5)  .  When  the  arterial  blood  contained  about  So  volumes 
of  carbonic  acid,  the  animal  became  insensible,  except  in 
the  eye,  which  did  not  lose  sensibility  till  100  volumes. 
The  animal  was  quiet  throughout. 

(6)  .  The  motor  nerves  and  muscles  retained  their  proper- 
ties after  death. 

(7)  .  The  tissues  Were  charged  with  carbonic  acid ; 
muscles,  which  usually  contain  15  to  20  volumes  of 
the  gas,  being  found  to  have  about  60.  The  urine  contained 
even  ico.  The  same  phenomena  were  obtained  with  com- 
pressed air. 

A  comparative  experiment  was  made  as  follows: — 
Four  sparrows  were  placed  in  closed  vessels— A  in  air  at 
6  atmospheres,  B  in  super-oxygenated  air,  C  in  ordinary 
air,  D  in  air  at  \  an  atmosphere.  Analysis  showed  that 
100  grms.  of  the  bodies  of  these  animals  contained— A, 
33  c.c.  of  COj  ;  B,  36;  C,  17;  D,  o.  D  died  from  simple 
privation  of  oxygen,  A  and  B  by  carbonic  poisoning,  C  by 
ordinary  asphyxia.  In  ordinary  asphyxia,  the  part  played 
by  carbonic  acid  is  to  be  considered  as  quite  secandary  ; 
it  does  not  greatly  accumulate  in  the  blood  or  tissues.  It 
was  observed  that  the  maximum  of  carbonic  acid  in  the 
blood  wi'  attained  considerably  before  death. 

With    £gard  to  poisoning  by  carbonic  acid,  M.  Bert 


pressure  01  50  centimetres.  The  inferior  limit  at  which 
germination  can  take  place  is,  for  cress,  about  12  centiros., 
and  fo>*  barley  C.  At  the  latter  pressure  it  was  found, 
e.g.,  that  of  twenty  grains  of  barley  only  two  germinated. 
They  reached  a  height  of  6  centims.,  while  those  sown  at 
normal  pressure  measured  12.  At  4  centims.'  pressure 
there  was  no  germination. 

The  grains  thus  kept  without  germination  were  not 
killed,  but  germinated,  as  usual,  when  restored  to  normal 
pressure. 

Experimenting  as  to  whether  this  disturbance  of  the 
germination  was  due  to  barometric  pressure,  or  to  the 
tension  of  oxygen  alone,  he  found  :  — 

(1)  .  That  germination  in  an  air  containing  little  oxygen, 
but  at  normal  pressure,  is  less  rapid  than  in  ordinary  air. 

(2)  .  Tnat  germination  under  lo  v  pressure,  but  in  super- 
oxygenated  air,  is  as  rapid  as  in  normal  air  at  normal 
pressure. 

(3)  .  That  germination  may  be  obtained  at  a  pressure  of 
4  centimetres  by  employing  super-oxygenated  air. 

(4)  .  That  the  inferior  limit  of  germination  observed  by 
Huber  and  Senebier  in  air  containing  little  oxygen  almost 
corresponded  to  that  which  he  had  indicated  for  atmo- 
spheric pressure.  Germination,  according  to  them,  ceased, 
in  lettuce-seeds,  when  there  was  about  4  th  of  oxygen. 
Now  the  7th  of  76  centims.  is  about  1 1  centims. ;  minimum 
tension  for  the  seeds  of  cress. 

Germination,  then,  takes  place  less  quickly  in  expanded 
air.  and  this  arises  from  the  weak  tension  of  oxygen. 

Increatt  of  Pressure. — Here  it  is  necessary  to  distinguish 
experiments  made  with  closed  vessels,  from  those  in  which 
the  air  is  so  frequently  renewed  that  it  may  be  considered 
pure. 

In  the  former  case,  there  is  added  to  the  influence  o 
compressed  air  that  of  carbonic  acid  produced.    Now,  for 


makes  everat  remarks.  The  organism  being  nearly  1  seeds,  as  for  animals,  the  toxical  influence  of  carbonic 
satura'  I  with  the  gas,  the  latter  alls  on  the  nervous  \  acid  is  measured  by  its  tension,  so  that  at  2  atmospheres 

the  proportion  which  arrests  germination  is  about  to  per 


ccntrr  and  causes  death  by  cessation  of  the  respiratory 
inov  „*nls.  The  faift  that  no  convulsive  movement 
pre  ded  death  disproves  the  theory  that  the  general 
1  ivulsion*  in  asphyxia,  hemorrhage,  &c,  are  due  to 
oonic  acid  in  excess  in  the  blood  or  the  tissues.  They 
are  due  to  the  spinal  cord  being  quickly  deprived  of 
oxygen. 

From  the  curve  expressing  absorption  of  external  oxy- 
gen, it  appears  that  during  the  first  hours  this  absorption 
is  normal  and  regular,  and  yet  the  temperature  diminishes  ; 
the  inira-organic  oxidations  furnishing  heat  become  less 
intense  as  the  blood  and  tissues  are  charged  with  carbonic 
at  id.  The  aft  ion  of  carbonic  acid  formed  gradually  by  the 
organism  itself  is  very  different  from  that  of  the  gas  respired 
at  once.  M.  Bert  has  previously  shown  that,  if  two 
young  rats  be  placed,  one  in  carbonic  acid  and  the  other 
in  nitrogen,  the  heart  of  the  latter  continues  to  beat  for 
more  than  a  quarter  of  an  hour,  while  that  of  the  former 
is  arrested  in  two  or  three  minutes. 

The  persistence  of  the  heart  beats  above  referred  lo, 
and  the  maintenance  of  the  cardiac  pressure,  removing  all 
fear  of  syncope,  appear  to  M.  Bert  to  deserve  the  attention 
of  surgeons,  with  reference  to  employing,  as  an  anxsthetic, 
carbonic  acid,  produced  by  respiration  in  a  closed  vessel. 
At  a  moment  when  there  was  no  danger  of  the  animal's 
life,  one  might  squeeze  its  paws,  or  ninch  various 
members,  without  calling  forth  any  sign  or  pain  or  reflex 
movement. 

The  farts  hitherto  communicated  have  all  related  to 


c*nt,  and  at  10  atmospheres  about  2  per  cent.  Curiously, 
the  toxical  tension  of  carbonic  acid  is  expressed  by  neat  ly 
the  same  number  for  both  plants  and  animals. 

Consider,  now,  the  effefis  of  compressed  air  renewed 
morning  and  evening,  and  thus  kept  pure.  Till  4  or  5 
atmospheres  there  is  little  to  note.  From  5  atmosphere!!, 
it  becomes  evident  that  the  compressed  air  is  unfavourable 
to  germination,  especially  in  the  case  of  barley.  This 
germinates  more  slowly,  and  the  sprouts  are  pale  and  thin. 
At  8  atmospheres  the  stem  does  not  grow,  but  only  the 
root.  At  10  atmospheres,  the  seeds  of  cress  do  not  sprout ; 
and  there  is  only  a  slight  commencement  of  radicle  from 
the  seeds  of  barley. 

If,  after  some  days'  confinement  in  compressed  air,  and 
when  barley-seeds  sown  at  the  same  time  have  given 
sprouts  of  5  to  6  centimetres,  the  seeds  are  returned  to 
normal  pressure,  those  of  barley  are  found  to  be  dead — 
do  not  germinate ;  those  of  cress,  on  the  contrary,  com- 
mence to  germinate  after  long  delay. 

If  sprouts  of  barley  or  of  cress  in  full  growth  are  sub- 
jecled  to  pressure,  the  barley  stops  and  quickly  dies  ;  the 
cress  resists  much  longer. 

Here,  again,  analysis  of  the  phenomenon  shows  that 
this  remarkable  action  of  compressed  air  is  due  to  too 
great  tension  of  oxygen.  For— 

(1).  Seeds  of  barley  and  cress  placed  in  super-oxygenated 
air  at  normal  pressure  behave  like  Jhose  in  compressed 
a,r.    Thu*,  at  about  60  per  cent  it  i.  difficult  to  note  any 
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difference  ;  but  about  80  or  90  per  cent  (corresponding  to 
4  or  4'5  atmospheres)  it  becomes  evident  that  the  barley- 
seeds  are  developed  very  much  less  than  in  ordinary  air ; 
the  cress-seeds  are  less  affected. 

These  facts  confirm  the  results  obtained  by  Huber  and 
Senebier,  and  which  some  physiologists  have  questioned. 

(2)  .  If  super-oxygenated  air  be  employed  under  pressure, 
we  have,  t^.,  at  a  pressure  of  two  atmospheres,  for 
an  air  with  90  per  cent  of  oxygen  (oxygen  tension 
2x90=1180  =  9  atmospheres),  the  same  results  as  with 
9  atmospheres  of  air. 

(3)  .  If  compression  be  produced  in  air  containing  little 
oxygen,  so  that  the  tension  of  this  gas  does  not  exceed 
that  of  ordinary  air  at  2  or  3  atmospheres,  the  germination 
takes  place  regularly. 

To  sum  up  : — 

(1)  .  With  diminution  of  pressure,  germination  takes 
place  more  slowly  the  lower  the  pressure.  It  ceases  finally 
between  4  and  10  centimetres,  without  the  seeds,  thus  kept 
inactive,  dying.  There  is  evidently  an  arrest  of  the  oxida- 
tions necessary  to  development  of  the  embryo,  owing  to 
the  too  weak  tension  of  oxygen. 

(2)  .  With  increase  of  pressure  to  2  or  3  atmospheres, 
there  seems  to  be  a  slight  advantage  for  seeds  in  the  com- 
pressed air  ;  but,  from  4  or  5  atmospheres,  there  is  evident 
disadvantage,  especially  to  seeds  with  farinaceous  albumen. 
Lastly,  at  very  high  pressures,  the  seed  is  killed  by  being 
kept  in  the  compressed  air ;  it  is  also  killed  when  sub- 
jected to  compression  after  its  development  has  com- 
menced. This  is  due  to  the  too  great  tension  of  oxygen 
retarding  the  oxidations,  as  in  the  case  of  animals.  If  the 
alterations  in  the  compressed  air  be  examined,  it  will  be 
found  that  the  consumption  of  oxygen  has  been  much 
ess  than  at  normal  pressure. 

The  present  communication  seems  to  offer  a  solution  of 
certain  important  questions  connected  with  the  geo- 
graphical distribution  of  plants,  &c. 


RESEARCHES  ON   THE   FORMATION  OF 
SUPERPHOSPHATE  OF  LIME. 
By  M.  J.  KOLB. 

In  the  manufacture  of  superphosphate  the  reaction  is 
generally  supposed  to  take  place  in  accordance  with  the 
following  equation  : — 

POj,3CaO  +  2(303.HO)  =  POjCaO,2HO  +  2CaO,S03, 
and  the  fluctuating  results  are  ascribed  to  incidental 
circumstances.  The  author  considers  that  the  reaction  is 
less  simple.  If  we  take  1  equivalent  of  pure  tribasic 
phosphate  and  2  equivalents  of  sulphuric  acid  at  53° 
(Baumc  ?),  and  mix  them  intimately,  there  is  a  rise  of 
temperature  of  i20°to  1500,  whether  we  operate  on  the 
large  or  small  scale.  Under  such  circumstances  an  acid 
phosphate  cannot  be  formed  for  three  reasons. 

(t).  Monocalcic  phosphate,  even  in  solution,  if  exposed 
to  a  temperature  of  100"  is  partially  decomposed,  and  gives 
a  precipitate  of  bicalcic  of  pyrophosphate. 

(2)  .  Between  120°  and  150°  sulphate  of  lime  becomes 
anhydrous,  and  then  decomposes  monocalcic  phosphate, 
even  in  solution,  absorbing  the  water  necessary  for  the 
existence  of  the  latter. 

(3)  .  If  sulphuric  acid  is  brought  in  contact  with  a  mix- 
ture of  monocalcic  and  tricalcic  phosphates,  it  leaves  the 
tricalcic  untouched,  and  decomposes  first  the  mono- 
calcic phosphate.  Therefore  when  sulphuric  acid  is 
gradually  poured  upon  tricalcic  phosphate,  as  is  done  on 
the  large  scale,  the  first  portions  of  the  acid  phosphate 
formed  would  be  in  contact  with  sulphuric  acid  and  be 
decomposed,  even  if  they  escaped  the  action  of  heat  and 
of  the  anhydrous  sulphate  of  lime.  Dcherain  supposes 
that  superphosphate  is  phosphoric  acid  mixed  with  sul- 
phate of  lime.  Milliot  and  Joulie  have  already  pointed 
out  the  existence  of  free  phosphoric  acid  in  superphos- 


phates. On  taking  100  parts  of  tribasic  phosphate  of  lime 
and  95  parts  of  sulphuric  acid  at  530  we  have  the  con- 
ditions of  the  following  formula — 

6(S03  Aq.)  +  2POs3CaO)  =  2PO5  +  G(CaO,S03)  +  Aq. 
Experiment  gave  43  to  44  of  free  phosphoric  acid,  whilst 
the  formula  would  indicate,  theoretically,  .( V7-  Deherain 
would,  therefore,  be  right  if  such  proportions  were  em- 
ployed, but  as  they  give  an  unmarketable  puddle,  practical 
operations  are  based  upon  the  formula — 

2(S03Aq)  +  P05.3CaO. 
If  we  take  pure  products,  calculated  upon  this  formula, 
and  analyse  the  result,  at  first  a  few  moments  after  mix- 
ture whilst  the  mass  is  still  hot,  and  then  at  successive 
intervals  of  fifteen  minutes  or  an  hour,  we  find  that  the 
free  phosphoric  acid,  at  first  very  considerable,  constantly 
decreases,  whilst  that  of  acid  phosphate  of  lime  progress- 
ively increases.  It  is  then  plain  that  phosphoric  acid  is 
formed  at  first,  and  that  it  is  gradually  converted  into  acid 
phosphate.  If  we  triple  the  formula  a(S03Aq)  +  PO^CaO, 
to  render  it  comparable  with  the  foregoing  we  shall  have 
6(S03Aq)  +  3(P05,3CaO),  which  may  be  written— 

6(SO3A«0+j^;gg;=6CaO. 

S03+Aq+{2^3Ca0} 

We  have,  thus,  phosphoric  acid  present  along  with  tri- 
basic phosphate.  Joulie  maintains  that  free  phosphoric 
acid  transforms  tribasic  phosphate  into  bibasic  phosphate. 
The  author,  having  made  many  experiments  with  acid  in 
different  proportions  and  degrees  of  concentration,  was 
unable  to  verify  this  fact,  but  found,  on  the  contrary,  that 
at  common  temperatures  phosphoric  acid,  even  in  presence 
of  an  excess  of  tribasic  phosphate,  yields  monocalcic 
phosphate.  If  heat  is  applied  the  case  is  different,  the 
monocalcic  phosphate,  as  f?st  as  formed,  being  decom- 
posed into  free  acid  and  bicalcic  pyrophosphate.  The  forma- 
tion of  superphosphate  is  then  composed  of  two  stages — 
The  liberation  of  two-thirds  of  the  phosphoric  acid  ;  and, 
secondly,  the  attack  of  the  untouched  tribasic  phosphate 
by  the  phosphoric  acid  set  free  in  the  former  stage.  There 
is  no  marked  interval  between  these  two  stages  of  the  re- 
action. 

The  sulphuric  acid  is  commonly  employed  at  53°,  that 
is  with  4  equivalents  of  water,  since  it  has  to  furnish  not 
merely  the  water  of  hydration  for  the  sulphate  of  lime, 
but  that  needful  for  the  existence  of  monocalcic  phosphate. 
— Comfites  Rendus. 


SOFT-SOAPS  AND    THEIR  SOPHISTICATIONS. 
By  Dr.  VOHL. 

Soft-soaps  are  potash-soaps  prepared  with  animal  oils, or 
with  the  oils  of  seeds  poor  in  stearic  and  margaric  acids. 
The  oleine  obtained  as  a  by-product  in  the  manufacture  of 
steanne  candles  is  also  used  in  their  preparation.  Manu- 
facturers distinguish  the  oils  as  hot  or  soft,  and  as  cold  or 
hard.  The  former,  which  comprise  the  oils  of  linseed, 
sesame,  and  hemp,  yield  a  soap  which  does  not  become 
turbid  in  winter  from  the  formation  of  stearic  and  margaric 
compounds.  Soaps  made  with  the  "  hard  "  oils,  like 
those  of  cabbage,  colza,  beet-root,  and  train,  have  that 
inconvenience,  and  are  therefore  used  for  summer  con- 
sumption. Oleine  is,  from  the  same  reason,  used  for 
summer  soaps.  The  method  in  which  these  soaps  are 
prepared  indicates  that  their  composition  is  different  from 
that  of  soda-soaps.  In  the  latter  the  glycerin  is  removed, 
whilst  potash-soaps,  if  prepared  directly  with  animal  or 
vegetable  oils,  invariably  contain  glycerin.  The  soft  soaps 
made  with  oleine  arc,  of  course,  free  from  glycerir 
Glycerin  communicates  to  soaps  certain  1  '.vh: 
are  wanting  where  it  is  absent.  It  rr 
and  less  tich  in  fatty  matter,  which 
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of  woollen  manufacturers  that  soaps  prepared  directly 
from  oils  are  less  adapted  for  "  milling  "  cloth  than  the 
oleine  soaps.  Attempts  have  been  made  to  replace  the 
fatty  acids  with  resin,  aad  the  potash  with  soda,  lixperi- 
ence  shows  than  an  addition  of  10  per  cent  of  resin  to  the 
oil  before  saponi6cation,  or  4  per  cent  in  the  finished  soap, 
does  not  injure  the  quality  and  the  effects  of  the  soap.  If 
the  amount  reaches  15  per  cent  (on  the  oil)  it  must  be 
regarded  as  an  adulteration.  Soaps  adulterated  with 
soluble  glass  and  starch  contain  25  per  cent  of  resin.  The 
substitution  of  soda  for  potash  must  be  kept  within  narrow 
limits.  Soft  soaps  containing  soda  in  the  proportion  of 
1-5  to  2  per  100  parts  of  potash  are  not  in  the 
least  deteriorated.  The  chief  adulterations  are  practised 
in  order  to  increase  the  weight  of  the  soap,  and  enable  it 
to  take  up  and  retain  an  excessive  proportion  of  water. 
The  substances  chiefly  used  are  silicate  of  soda,  farina, 
and  infusorial  earth.  Some  manufacturers  employ  all 
these  substances  simultaneously.  In  this  manner  100  parts 
of  oil  arc  made  to  yield  370,  and  even  .100  of  soap.  '1  hese 
impurities  attack  the  fibre  of  issues  both  mechanically 
and  chemically,  and  often  destroy  colours  entirely.  Silk* 
and  pure  wools  are  most  injuriously  affected;  linen,  and 
mixtures  of  hemp  and  wool  less  so.  U  was  found  experi- 
mentally that  cottons,  after  washing  with  these  soaps, 
contained  a  considerable  quantity  of  silica,  which  was  not 
previously  present.  Lint  made  from  linen  which  has 
been  washed  with  silicated  soaps  is  unfit  for  surgical  uses, 
as  it  irritates  all  wounds,  &.:.,  to  which  it  is  applied.  The 
value  of  a  soft  scap  depends  exclusively  on  its  richness 
in  oleate  of  potash.  Hence,  in  analysing  an  unadulterated 
soap  it  is  merely  requisite  to  determine  the  fatty  acid, 
and  the  potash,  and  to  calculate  the  o. (Terence  as  water 
and  glycerin.  In  the  examination  of  a  soap  it  is  therefore 
necessary  to  ascertain,  by  a  preliminary  qualitative 
analysis,  whether  the  sample  is  adulterated  or  not.  The 
soap  is  dissolved  in  hot  distilled  water.  If  it  dissolves 
without  residue  it  is  a  good  sign,  as  clay,  infusorial  earth, 
and  all  other  insoluble  substances  arc  thus  excluded.  A 
small  amount  of  blue,  black,  or  greenish  matter  deposited 
after  long  standing  is  the  result,  not  of  intentional  adul- 
teration, but  of  the  colouring  matters  added.  The  clear 
liquid  is  then  mixed  with  dilute  hydrochloric  acid  until  it 
has  a  stronglyacid  reaction.  Observe  if  the  neutralisation 
is  accompanied  with  effervescence,  and  if  the  gases  given 
off  smell  of  sulphuretted  hydrogen.  The  mixture  of  soda- 
lye  and  of  hydrochloric  acid  is  best  made  in  a  glass  funnel 
with  a  ground-glass  tap  fitted  into  its  neck.  Light 
petroleum  oil  (canadol)  is  then  added,  and  the  whole  is 
briskly  stirred  up.  When  the  canadol,  which  holds  in 
solution  the  fatty  acids  and  a  part  of  the  resin,  is  separated 
the  tap  is  opened,  and  the  acid  aqueous  liquid  allowed  to 
flow  out.  A  part  of  this  acid  liquid  is  diluted  with  water 
in  a  test-tube,  and  mixed  with  iodised  water,  or  a  weak 
solution  of  iodine  in  iodide  of  potassium.  If  a  blue  coloura- 
tion is  produced  the  soap  contains  farina.  The  rest  of  the 
liquid  is  carefully  evaporated  to  dryne.  s  in  the  water-bath  ; 
the  residue  is  moistened  with  strong  hydrochloric  acid, 
the  excess  of  which  is  driven  off  by  a  gentle  heat  in  the 
water-bath.  The  residue  is  then  'washed  upon  a  filter, 
and  completely  exhausted  with  distilled  water.  It  is  then 
dried  and  ignited  in  a  platinum  capsule.  If  a  slight  white 
residue  remains  silica  was  present  in  the  soap.  In  other 
words,  it  has  been  falsified  either  with  soluble  glass  or 
with  infusorial  earth.  To  distinguish  these  two  substances 
the  microscope  is  needed.  With  a  magnifying  power  of 
400  diameters  the  characteristic  shields  of  the  infusoria 
can  be  recognised.  The  silica  precipitated  from  soluble 
glass  is  amorphous.  The  filtrate  from  the  precipitate  is 
evaporated  to  dryness  in  the  water-bath  ;  the  residue  is 
extracted  with  a  mixture  of  equal  parts  of  alcohol  and 
ether,  and  the  solution  heated  in  the  water-bath  to  expel  ' 
the  solvents.  The  residue  is  exhausted  with  water,  a 
neutral  solution  of  chloride  of  copper  is  added,  and  an  ex- 
cess of  caustic  potash.  If  the  soap  contains  starch  or 
glycerin  there  is  formed  a  fine  blue  liquid.   This  is  poured 


into  a  retort,  and  heated  in  the  water-bath  as  long  as  a 
yellow  or  red  precipitate  is  formed.  If  the  liquid  becomes 
colourless  more  solution  of  chloride  of  copper  is  added 
until  it  takes  a  decidedly  blue  colour,  when  it  is  heated 
anew  in  the  water-bath  till  a  precipitate  is  formed.  After 
this  a  few  drops  of  basic  acetate  of  lead  are  adi'.ed  to  re- 
move a  variety  of  organic  matters.  The  mixture  is 
filtered,  and  the  liquid  precipitated  with  an  excess  of  sul- 
phide of  potassium.  The  precipitate  is  filtered  off,  and 
the  filtrate,  after  being  neutralised  with  hydrochloric  acid, 
is  evaporated  to  dryness  in  the  water-bath.  The  residue 
is  extracted  with  etherised  alcohol.  On  evaporating  away 
the  solvent  pure  glycerin  remains.  If  none  appears  no 
glycerin  was  present  in  the  soap.  The  residue  of  the 
filtration  extracted  with  etherised  alcohol  is  calcined  in  a 
platinum  capsule.  The  residue  extracted  with  water  is 
tested  for  soda  with  the  antimoniate  of  potash.  The 
solution  of  the  fatty  acids  in  canadol,  mentioned  above,  as 
soon  as  it  has  become  clear  is  poured  into  a  tall  glass 
cylinder  with  nine  or  ten  times  its  volume  of  pure  canadol. 
If  the  1  quid  becomes  turbid  resin  is  certainly  present, 
which,  after  a  time,  is  deposited  at  the  bottom  of  the  glass 
as  a  brown  viscid  mass. 

Quantitative  Determination  of  Water  in  Soft-Soafs.— 
A  certain  quantity  of  the  soap,  6  grins.,  is  weighed  between 
two  watch-glasses,  the  edges  of  which  are  ground  and  fit 
air-light,  whilst  the  glasses  are  held  together  with  a  brass 
clip.  The  lower  glass,  which  contains  the  soap,  is  plated 
in  an  air-bath  heated  at  first  to  too7  C,  where  it  is  left 
until  the  weight  becomes  stationary.  The  loss  is,  of 
course,  water.  In  adulteiated  soaps  a  direct  determination 
of  water  is  necessary. 

Fatty  Acids. — Dissolve  in  hot  distilled  water  a  known 
weight  of  the  soap,  10  to  t2  grms.    Add  to  the  solution 
hydrochloric  acid  until  the  mixture  has  a  decided  acid  re- 
action.   Cool  the  mixture  down  to  20"  C,  and  add  a 
quantity  of  canadol  equal  in  weight  to  the  soap.  Agitate 
,  it  carefully,  and  separate  the  layer  of  canadol  from  the 
I  acid  liquid  by  means  of  a  funnel  with  a  tap  ground  in  its 
neck.    The  acid  is  repeatedly  shaken  up  with  fresh  por- 
I  tions  of  canadol.    The  various  oily  extracts  are  poured 
I  into  a  beaker  of  known  weight,  and  the  canadol  is 
evaporated  off  at  a  gentle  heat.    Lastly,  the  beaker  is 
placed  in  a  water-bath,  or  hot-air  bath,  and  the  fatty 
acid  finally  remaining  is  weighed.    If  it  is  desired  to 
determine  the  resin  the  fatty  acid  is  re-dissolved  in  cana- 
dol. and  more  canadol  added  as  long  as  the  liquid  is  ren- 
dered turbid.    The  whole  is  then  allowed  to  settle.  The 
clear  poition  is  decanted  off,  and  the  fatly  acid  determined 
as  above.    The  difference  gives  the  resin. 

Determination  of  Silica. — For  the  insoluble  portion, 
10  grms.  of  the  soap  are  dissolved  in  hot  distilled  water, 
and  the  solution  is  filtered.  The  sediment  which  remains 
on  the  filter  is  washed,  first  with  water,  and  then  with 
dilute  hydrochloric  acid,  then  again  with  water.  It  is 
next  dried  and  ign  ted  in  aphtinum  capsule.  The  weight 
of  the  residue,  less  the  ash  of  the  filter,  gives  the  amount 
of  insoluble  silica  in  the  soap.  The  soluble  silica  is 
determined  in  the  filtrate  and  washings  from  the  last 
operation.  The  whole  is  supersaturated  with  hydrochloric 
acid,  and  evaporated  to  dryness  in  the  water-bath.  The 
residue  is  moistened  with  concentrated  hydrochloric  acid, 
and  heated  anew  on  the  water-bath  to  drive  off  excess  of 
acid,  exhausted  with  distilled  water,  and  thrown  upon  a 
filter.  What  remains  on  the  filter  is  carefully  washed, 
dried,  and  ignited  in  a  platinum  capsule.  The  weight 
after  ignition,  less  the  ash  of  the  filter,  gives  the  amount 
of  silica  which  has  been  present  in  the  soluble  state. 

Determination  of  Alkalies  and  Acids. — 1'or  this  deter- 
mination we  use  the  filtrate  and  washings  from  the  soluble 
silica.  This  liquid  is  poured  into  a  platinum  capsule 
and  evaporated  to  dryness  in  the  water-bath,  and  heated 
till  the  residue  is  completely  white.  It  is  then  dissolved 
in  distilled  water,  filtered  if  necessary,  the  filtrate  evapo- 
rated to  dryness  in  a  platinum  capsule,  ignited,  and  weighed. 
The  weight  of  the  residue  giv«t  the  alkalies  and  alkaline 
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chlorides  contained  in  the  soap.  If  sulphuric  acid  is  pre-  [ 
sent  it  must,  of  course,  be  previously  removed  in  the  | 
ordinary  manner.  The  alkaline  chlorides  are  mixed  with 
a  saturated  solution  of  chloride  of  platinum,  evaporated  to 
dryness  in  the  water-bath',  and  washed  with  strong  alcohol 
upon  a  filter,  dried  at  loo"  C,  and  weighed.  The  weight 
of  the  residue  dried  at  100"  C.  gives  the  alkalies  of  the 
soap.  The  quantity  of  chloride  of  potassium  corresponding 
to  the  potash  having  been  deduced  from  the  total  of 
alkaline  chlorides  found,  the  residue  is  chloride  of  sodium, 
from  which  the  soda  present  in  the  soap  may  be  calculated. 
The  method  of  determining  the  respective  amounts  of 
alkali  combined  with  fatty  acids,  or  present  in  the  caustic 
or  carbonated  state,  will  be  given  on  another  occasion. 

Determination  of  Stanh. — The  quantitative  determina- 
tion of  starch  is  difficult  to  perform  directly,  whence  it  is 
generally  found  indirectly  along  with  the  glycerin.  If  a 
direct  determination  is  required,  10  grms.  of  the  soap  are 
dissolved  in  200  to  300  c.c.  of  distilled  w.iter,  and  sul- 
phuric acid  is  added  until  the  reaction  is  slightly  acid. 
The  liquid  is  then  boiled,  the  water  evaporated  being  con- 
stantly replaced,  until  ail  the  starch  has  been  transformed 
into  sugar,  and  no  longer  reacts  with  iodine.  The  liquid 
is  then  neutralised  with  chalk  or  carbonate  of  baryta,  and 
littered.  The  sugar  is  then  found  cither  by  fermentation, 
or  by  Fehling's  method  with  an  alkaline  solution  of  copper. 
To  determine  glycerin  directly,  a  known  weight  of  soap  is 
dissolved  in  distilled  water,  n.ixed  with  an  excess  of  acetate 
of  lead,  and  boiled.  It  is  then  filtered,  and  the  filtrate  is 
treated  with  a  current  of  sulphuretted  hydrogen  until  all 
the  lead  is  thrown  down.  The  sulphide  of  lead  is  filtered 
off,  the  filtrate  evaporated  to  a  syrup  in  the  water-bath, 
and  the  residue  extracted  with  absolute  alcohol  or  etherised 
alcohol.  The  alcohol  is  then  evaporated,  and  the  glycerin 
remaining  behind  is  weighed.    Monittur  Siientifiquc. 
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RECENT  PROCESSES  FOR  THE  MANUFACTURE 
OF  SODA.* 

By    C.   W.    VINCF.NT,  F.C.S. 
(Concluded  from  p.  1171. 

Many  of  the  rudimentary  processes  when  practised  with 
modern  apparatus  yield  f.ir  better  results  than  in  the 
hands  of  the  original  inventors.    As  a  last  instance  I  cite 
the  process  for  making  salt-cake  (sulphate  of  soda),  by 
roasting  together  common  salt  with  an  excess  of  pyrites. 
This  process  was  known  as  Longmaid's,  and  was  patented 
by  him  in  1S42.  but  had  been  in  use  on  the  Continent  many 
years  previously.    This  process  being  unprofitable,  the 
next  step  taken  in  the  direction  was  to  pass  sulphurous 
acid  from  the  pyrites  burners,  together  with  air  and  steam, 
over  common  salt  and  oxide  of  iron.    This  was  by  Mr. 
Robb,  in  1X53.    Four  years  latter  Drooman  took  out  his 
patent  which  dispenses  with  the  oxide  of  iron.    This  pro- 
ce'f.  has  in  it  the  elements  of  success  ;  it  is  at  present  being 
carried  on  on  a  large  scale  at  the  Atlas  Chemical  Works, 
Widnes,  by  Mr.  Hargreaves.    The  salt,  which  may  be 
crushed  rock  salt,  is  mixed  with  sufficient  water  to  be 
moulded  into  bricks,  and  is  then  piled  up  in  heated  cham- 
bers, into  which  sulphurous  acid,  steam,  and  air  are  passed. 
Hydrochloric  acid  is  evolved  and  condensed  in  the  usual 
way.    Mr.  Hargreaves  states  the  amount  of  fuel  used  to 
be  one-third  of  that  required  by  the  sulphuric  acid  process, 
as  the  gases  are  passed  into  the  chambers  directly  from  the 
burners  at  a  red  heat,  whilst  the  heat  developed  by  the  re- 
action of  the  sulphurous  acid  upon  the  salt  also  assists  in 
maintaining  the  temperature.  No  nitrate  of  soda  is  required 
inthc  process,  and  thus  a  very  costly  item  in  the  manufacture 
of  soda  is  removed.    The  temperatures  at  which  the 
materials  are  to  be  maintained  do  not  exceed  from  800'  to 
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900°  F.  and  are  therefore  not  high  enough  to  cause  much 
destruction  of  the  apparatus.  In  fact,  th..-  wear  and  tear  is 
quite  inappreciable. 

The  alkali  trade  still  awaits  the  coming  man,  and  if  one 
may  venture  an  opinion,  it  is  not  a  new  process  that  is  re- 
quired so  much  as  improvements  upon  the  old.  The  by- 
products of  Le  Blanc's  process  have  attained  such  impor- 
tance that  they  constitute  distinct  manufactures  in  them- 
selves, and  if,  instead  of  being  by-products,  they  had  to  be 
purposely  made,  their  cost  would  be  much  added  to.  The 
grave  defect  of  the  Le  Blanc  process  is  the  great  loss  or" 
available  soda.  Taking  the  best  commercial  sulphate  of 
soda  to  contain  97  per  cent  of  pure  sulphate,  the  amount 
obtained  in  the  soda-ash  falls  very  far  short  of  that  indicated 
by  theory.  According  to  Mactear,  this  loss  throughout 
the  alkali  trade  averages  1375  percent.  I  am  informed 
that  oh  the  Tyne  it  is  never  less  than  10  per  cent,  and 
more  frequently  15  per  cent ;  and,  more  than  this,  that 
makers  find  it  at  tunes  a  matter  of  very  great  difficulty  to 
produce  soda-ash  of  54  per  cent  alkali.  This  serious  loss 
of  soda  is  due  to  several  cause*,  but,  as  might  be  expected, 
it  is  in  the  treatment  of  black  ash  that  the  greatest  loss 
occurs.  Of  necessity  some  soda  must  be  lost  by  retention 
in  the  waste,  and  also  by  careless  manipulation  of  liqours 
and  salts,  or  by  imperfect  lixiviaiion  ;  but  all  losses  through 
these  causes  fall  far  6hort  in  well-conducted  works  of  the 
large  amount  to  be  sought  fcr,  an  average  of  1375  per  cent. 

Scheurer-Kestner  was  the  first  to  discover  the  real  cause 
of  the  evil.  By  close  examination  and  analysis  of  vat 
waste,  he  was  led  to  the  conclusion  that  at  least  5  per  cent 
of  the  loss,  and  frequently  very  much  more,  is  due  to  in- 
soluble compounds  formed  by  the  soda  being  kept  in  pro- 
longed contact  with  water  and  the  sulphides  of  the  waste.  If 
this  cause  be  a  true  one,  it  is  manifest  that  the  lixiviation 
must  be  greatly  accelerated.  Further  investigation  proved 
decisively  that  in  addition  to  this  a  further  cause  of  the 
loss  is  the  presence  of  an  excess  of  chalk  in  the  black-ash 
mixing,  which  is  converted  into  lime  in  the  furnace. 
When  water  is  added,  the  hydrate  of  lime  reacts  upon  the 
carbonate  of  soda,  and  renders  part  of  it  insoluble.  Black- 
ash  obtained  on  the  large  scale  from  100  sodium  sulphate 
and  95  limestone,  left  a  tank  waste  containing  on  the 
average  0-39  per  cent  sodium,  whilst  a  product  made  from 
100  sulphate  and  112  limestone,  left  1-36  per  cent  sodium 
in  the  waste.  This  average  was  not  appreciably  affected 
by  using  sometimes  a  mixing  coal,  having  18  to  20  per 
cent  of  ash,  and  sometimes  one  having  10  to  12  per  cent 
ashes.  The  natural  inference  is  that  the  quantity  of  lime- 
stone in  the  mixture  for  soda-ash  ought  to  be  reduced  to 
the  lowest  point  consistent  with  the  quality  of  the  ash. 

It  has  become  the  fashion  of  late  years  to  speak  of  the 
present  mode  of  manufafturing  soda  as  a  roundabout  pro- 
cess, but  fairly  looked  at  I  must  say — though  I  risk 
bringing  a  storm  of  negations  upon  my  head  from  the 
favourers  of  all  the  so-called  direct  processes — that  in  a 
great  measure  it  derives  this  character  from  the  vastness 
of  the  connected  processes. 

To  make  the  sulphate,  sulphuric  acid  has  to  be  manu- 
factured on  a  gigantic  scale,  but  the  surplus  acid  is  in  itself 
a  source  of  profit.  The  cheapest  sulphur  is  found  in 
pyrites  containing  copper.  In  order  to  save  carriage  it  is 
found  profitable  to  smelt  the  burnt  ore  to  a  rcgulus  con- 
taining 10  to  12  per  cent  of  copper,  another  manufacture, 
and  another  profit. 

By  the  action  of  the  sulphuric  acid  on  the  salt,  hydro- 
chloric acid  is  set  free.  Here  is  another  profitable 
product.  A  small  part  of  the  acid  is  used  to  act  on  lime- 
stone to  furnish  the  additional  equivalent,  of  carbonic  acid 
required  to  convert  carbonate  into  bicarbonate  of  soda  ; 
part  is  sold,  but  by  far  the  larger  portion  is  run  upon  bin- 
oxide  of  manganese,  and  supplies  the  chlorine  for  bleaching- 
powder  making.  Of  late  an  additional  process  has  been 
added,  for  Mr.  Weldon  has  pointed  out  the  means  of  re- 
covering the  manganese,  so  that  it  can  be  used  over  and 
over  again  with  but  a  small  percentage  of  loss. 
All  these  varying  industries  proceeding  together,  upon 
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premises  nominally  for  the  manufacture  of  soda  only,  give 
to  the  Le  Blanc  process  an  air  of  complexity  with  which 
it  should  not  justly  be  credited.  Indeed,  the  true  effect 
of  this  is  that  so  many  additional  profits  are  brought  in, 
that  the  cost  of  soda-making  proper  is  reduced  far  below 
what  it  appears  to  be.  Not  in  our  day  do  I  even  hope  for 
its  being  as  a  whole  replaced,  however  much  it  may  be 
modified. 

Thus  far  chemistry;  but,  though  so  important  that 
these  are  called,  f-ur  exeellenee,  "chemical  -vorks,"  it  does 
not  stand  alone.  Engineering,  mechanics,  and  physics 
each  have  a  great  share  in  the  successful  carrying  on  of  j 
the  works.  Every  part  of  the  great  whole  must  be  fitted 
with  due  consideration  to  its  performing  its  duty  at  the 
smallest  cost  of  time  and  labour.  I  think  it  was  in  alkali 
works  that  thu  waste  heat  of  the  smelting-  and  other 
furnaces  was  first  used  upon  steam-boilers;  of  course,  to 
furnish  the  steam  for  the  vitriol-chambers  and  other  pur- 
poses about  the  works.  Steam-cranes  and  ingeniously- 
devised  tramways,  for  unloading  and  loading  the  raw 
materials ;  most  careful  adjustment  of  the  various  houses, 
so  that  nothing  has  to  be  carried  a  yard  out  if  its  way  ; 
skilful  adaptations  of  each  piece  of  apparatus  to  the  end 
it  has  to  fill — all  these,  and  many  more  such  thing*,  testify 
to  the  grand  importance  of  technology  to  the  alkali-maker. 

Science  and  technology  here  go  side  by  side.  The 
chemist  has  sketched  out  a  process  by  which  certain 
results  can  be  obtained.  That  they  are  obtained,  and 
profitably  obtained,  is  entirely  due  to  the  technical  skill 
that  has  been  from  time  to  time  brought  to  bear  upon 
every  piece  of  apparatus  in  the  works,  under  that  keen 
>upervision  of  the  chemist  and  physicist  which  has  so 
thoroughly  secured  its  conformity  with  natural  lau  s. 
Nothing  in  the  universe  stands  by  itself;  all  things  are 
'  interdependent ;  and  it  may  be  taken  as  an  axiom  in  the 
arts,  also,  that  no  process  can  be  improved,  no  branch  of 
industry  advanced,  no  new  invention  become  prosperous, 
except  by  aid  brought  to  it  from  without. 
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Dr.  OnusG.  F.R.S.,  President,  in  the  Chair. 


After  the  names  of  the  visitors  had  been  announced,  and 
the  minutes  of  the  previous  meeting  read  and  confirmed, 
srs.  A.  Wolff,  G.  Chaloner,  A.  B.  Allen,  W.  Thomson, 
and  M.  Lichtcnstein  were  formally  admitted  Fellows  of 
the  Society.  The  donations  to  the  library  were  then 
announced,  and  the  names  of  Messrs.  W.  H.  Wilson, 
Richard  Apjohn,  M.A.,  W.  A  Carter,  B.A.,  James  Kilroc, 
Thomas  Garsidc,  James  Henry  Davie?,  George  Crislopher, 
Charles  Benjamin  Caswell,  and  F.  Stocks  were  read  for 
the  first  time.  For  the  third  time — Messrs.  Charles 
Edward  Bean  and  H.'H.  B.  Shepherd,  who  were  balloted 
for  and  duly  elected. 

The  President  having  called  on  Dr.  W.  H.  Corfiei.d 
to  deliver  his  lecture  "On  the  Sewage  Question  from  a 
Chemiml  Point  of  Viesc"  the  lecturer  commenced  by 
saying  that  perhaps  the  title  had  misled  some  into  believing 
that  he  was  going  to  treat  of  the  chemical  methods  for 
analysing  sewage  and  determining  the  amount  of  its 
various  components;  he  intended,  however,  to  confine 
himself  entirely  to  the  consideration  of  the  sanitarian 
view  of  the  matter,  as  illustrated  by  the  chemical  examina- 
tion of  the  various  products. 

The  removal  of  the  refuse  from  town*,  and  especially 
excretal  matter  from  the  neighbourhood  of  habitations, 
was  one  of  the  most  important  sanitary  problems  of  the 
day,  the  general  death-rate  at  any  place  being  in  inverse 
proportion  to  the  efficiency  of  the  means  used  for  this 


purpose.    He  would  warn  them  that  he  considered  the 
immediate  removal  of  excretal  matters  of  the  highest  im- 
portance, since  the   retention   of  these   matters  near 
habitations  for  a  longer  or  shorter  period  was  always 
certain  to  be  attended  with  evil  consequences.    All  the 
various  systems  for  treating  sewage  might  be  reduced  to 
two  classes  :— (1)  Those  in  which  the  whole  of  the  refuse 
matter  was  removed  with  the  foul  water ;  (?)  those  where 
this  foul  water  was  allowed  to  run  into  the  sewers,  but  as 
much  of  the  solid  matter  as  possible  was  kept  back.  In 
judging  of  the  respective  merits  of  these  two  classes  in  all 
their  varieties,  chemistry  comes  to  our  aid,  and  shows 
that,  where  midden-pits  or  cesspools  are  used,  the  wat-r  of 
the  wells  in  the  neighbourhood  becomes  contaminated  with 
nitrogenous  organic  muter,  ammoniacal  salts,  and  chlo- 
rides, the  presence  of  the  latter  in  any  quantity  in  surface 
waters  at  places  not  in  the  neighbourhood  of  the  sea 
being  an  almost  certain  indicator  of  sewage.    Of  the  con- 
servancv  systems,  three  of  the  most  important  varieties 
were— (1)  The  employment  of  tubs  or  pails  with  or  with- 
out disinfectants  and  deodorisers  ;  (2)  ash  closets  ;  (3)  dry- 
caith  closets.    In  these  the  fosccs  were  retained,  and  it 
was  advocated  that  they  would  be  extremely  valuable  as 
manures,  especially  from  the  latter.  It  was  found,  however, 
that  the  earth,  after  having  been  used  three  times  in  the  dry- 
earth  closets.did  not  contain  more  nitrogenous  matter  than 
a  rich  garden  mould,  viz..  0  446  per  cent,  and  consequently 
its  value  as  a  manure  was  so  i-mall  that  it  would  only  pay 
for  carriage  to  a  very  short  distance.    Dr.  Votlcker  had 
estimated  it  to  be  worth  about  7s.  6i.  per  ton.    This  arises 
from  the  fact  that  the  total  amount  of  nitrogen  excreted  in 
the  fcecal  matter  is  not  more  than  one-fifth  that  in  the 
urine,  the  former  only  containing  15  per  cent  of  nitrogen. 
In  Paris  much  of  the  cxmti  arc  collected  and  sent  to 
Bondy,   and   there   converted    into    a    manure  called 
"  pou'drette ;"  this  co*ts  the  city  annually  a  large  sum, 
although  the  company  who  manufacture  the  manure  make 
a  profit.    The  system  of  pails  or  tubs,  especially  with  the 
use  of  deodorisers,  was  essentially  bad,  as  in  the  latter 
case  the  refuse  matter  might  possibly  be  kept  in  houses 
some  time,  and  deodorising  was  not  the  same  as  dis- 
infecting. 

The  lecturer  then  passed  on  to  the  consideration  of  the 
utilisation  of  the  sewage  resulting  from  the  removal  of  the 
whole  of  the  excreted  matters  along  with  the  foul  water, 
staling  that  the  amount  of  nitrogen  in  the  sewage  is  very 
nearly  the  same  in  those  places  where  water-closets  are 
used  and  the  whole  excretal  matter  removed,  and  where 
the  solid  portion  is  kept  back  by  the  use  of  Rome  con- 
servancy system.  The  suspended  matter  in  sewage  can 
be  removed  in  great  part  by  subsidence,  but  the  clear 
liquid  which  passes  off  is  still  sewage,  and  quite  unfit  to 
be  sent  into  our  streams  or  rivers. 

Numerous  processes  have  been  proposed  for  the  pre- 
cipitation of  sewage.  These  remove  the  suspended 
matters  more  or  less  completely,  deodorise  the  liquid,  and 
precipitate  a  portion  of  the  phosphates  :  but  they  are 
ineffectual,  as  they  only  partially  remove  the  ammonia 
and  the  organic  matter  which  is  in  solution,  or  do  not 
do  so  at  all.  The  clear  liquid,  therefore,  is  not  in  a  fit 
state  to  be  poured  into  the  streams ;  moreover  the  pre- 
cipitate has  comparatively  little  value  as  a  manure. 

Of  the  methods  of  employing  sewage  for  irrigation,  that 
of  upward  filtration  was  found  to  be  useless;  for,  although 
the  solid  matters  were  removed,  no  oxidation  took  place, 
and  the  effluent  witer  *vas  consequently  quite  unfit  to  be 
allowed  to  (low  into  our  streams.  With  intermittent 
downward  filtration  the  case  was  quite  different.  This 
system  was  applied  to  the  sewage  of  Merthyr  Tydvil,  a 
town  of  50,000  inhabitants.  Here  the  sewage  was  passed 
on  to  a  planted  filter  of  20  acres,  and  it  was  found  that 
the  effluent  water  contained  the  same  amount  of  nitrogen 
as  it  did  before  it  passed  thfoughthc  soil ;  but  it  went  in 
as  ammonia,  and  came  out  as  nilrStes  and  nitrites,  being 
completely  oxidised  by  its  passage;  through  the  soil.  In 
the  case  where  the  sewage  is  simply  passed  over  the  sur- 
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face  of  the  soil,  where  the  plant  growth  alone  acts,  and 
not  the  oxidising  action  of  a  porous  soil,  the  effluent  water 
is  always  very  impure.  In  order  to  purify  sewage,  there- 
fore, it  must  be  passed  through  the  soil,  and  not  merely 
over  it. 

The  lecturer  stated  that  experiment*  had  been  made 
during  two  years  on  an  irrigation  farm  of  12T  acres,  to 
ascertain  how  much  of  the  nitrogen  was  retained  by  the 
plants.  In  this  farm  about  25  toes  of  nitrogen  per  annum 
pass  in  as  sewage,  of  which  to  per  cent  are  lost  in  the 
effluent  water  as  nitrates  and  nitrites,  and  40  per  cent 
were  recovered  in  the  crops  during  the  first  year.  The 
latter  number  was  probably  too  high  for  the  average,  the 
second  year  giving  much  less. 

Dr.  Gilbert,  who  occupied  the  Chair,  said  the  Society 
was  much  indebted  to  Dr.  Corfield  for  his  lecture  on  this 
most  important  subject,  in  which  he  had  touched  on  all  the 
principal  points.  He  quite  agreed  with  the  lecturer  that 
all  the  conser/ancy  methods  hitherto  proposed  had  failed, 
and  no  precipitation  process  had  given  a  manure  worth 
carrying  beyond  a  very  small  distance.  As  we  have  to 
use  water  to  cleanse  our  dwellings  so  as  to  get  rid  of  all 
refuse  matter,  the  best  way  was  to  send  it  into  the  sea,  if 
near  enough,  and,  if  not,  to  adopt  the  method  of  inter- 
mittent irrigation,  with  or  without  previous  treatment. 
The  results  alluded  to  by  the  lecturer  as  obtained  from 
two  years'  experiments  on  a  farm  of  121  acres  must  not 
be  relied  on  as  an  average;  on  a  large  scale,  for  a  period 
of  several  years,  the  amount  assimilated  would  probably 
be  found  to  be  much  smaller. 

Dr.  Frankland  said  he  had  very  little  to  add  to  what 
Dr.  Corfield  had  already  stated  in  his  very  lucid  treat- 
ment of  the  subject.  He  quite  agreed  with  him  as 
to  the  comparatively  small  value  of  the  manures 
obta;ned  by  the  conservancy  systems,  and  he  thought 
that  the  proportion  of  nitrogen  in  the  solid  and 
liquid  excremental  matter  was  rather  under-  than  over- 
stated ;  he  should  himself  be  inclined  to  say  that  it  was 
six  or  seven  times  as  great  in  the  latter  as  in  the  former. 
One  point  interested  him  very  much,— namely,  that 
the  passage  of  the  sewage  through  the  soil  purified  it  to  a 
far  greater  extent  than  the  plants  growing  in  the  land. 
He  believed  that  this  was  the  most  effective  method  of 
treating  sewage,  although  at  the  Norwood  farm,  which  is 
a  stiff  soil  and  not  underdrained,  the  state  of  the  effluent  i 
water  was  quite  satisfactory  even  in  winter. 

Dr.  VoF.t-CKKR  believed  that  sewage  could  never  be 
made  a  profitable  thing,  and  so  long  as  that  was  the  main 
thing  looked  to  they  would  never  arrive  at  a  solution  of 
thequestion.  With  regard  to  the  utilisation  of  the  sewage 
at  Bondy,  they  profitably  extracted  ammonia  by  distillation 
from  the  liquid  containing  2  per  1000,  and,  although  the 
whole  of  the  sewage  was  not  treated  in  this  manner, 
several  thousand  tons  of  sulphate  of  ammonia  were  annually 
produced  from  it.  The  solid  was  mixed  with  charred  | 
peat  and  burnt  gypsum  to  form  poudrette,  but  the  peat 
actually  contained  more  nitrogenous  matter  than  the  solid 
fcccal  matter  did.  The  speaker  also  pointed  out  that  the 
employment  of  large  quantities  of  liquid  for  experiments  on 
sewage  was  likely  to  give  rise  to  errors,  from  the  want  of 
uniformity  in  the  composition  of  different  portions  of  the 
liquid. 

Mr.  Hope  remarked  that  he  would  call  the  attention  of 
the  meeting  to  the  fact  that,  in  the  application  of  Heisch's 
test  to  the  effluent  water,  it  was  found  that  the  organisms 
were  produced  when  phosphoric  acid  was  present ;  he 
thought,  therefore,  that  was  what  we  should  search  for  to 
ascertain  the  purity  of  the  water.  A  farm  at  Crewe,  of 
stiff  clay  soil,  was  converted  into  a  very  fair  filter-bed  by 
paring  off  and  burning  the  soil  to  the  depth  of  6  inches, 
and  then  ploughing  it  up  to  the  depth  of  3  feet  by  steam. 
It  was  then  laid  with  drains  at  the  distance  of  4  feet  apart. 

Dr.  Gilbert  said  that  rapidly-growing  crops  assimilated 
much  of  the  nitrogen,  but  in  the  winter-time  comparatively 
little  was  taken  up.  Where  dry  manure  was  applied  to 
land  on  which  wheat  was  grown  for  twenty-one  years 


successively,  it  was  found  that  not  more  than  one-third 
was  recovered  in  the  crop,  but  with  barley,  where  it  was  not 
exposed  to  the  winter  rains,  one-third  was  got  back. 

The  Chairman,  having  thanked  Dr.  Corfield  in  the 
name  of  the  Society,  adjourned  the  meeting  until  Thursday, 
June  4,  for  which  the  following  communications  are 
announced: — (1).  "On  Dendritic  Spots,"  by  H.  Adrien. 

(2)  .  "On  the  Acidity  of  Normal  Urine,"  by  J.  Reach. 

(3)  .  '•  Note  on  Kauri  Gum,"  by  M.  M.  P.  Muir.  (4).  "On 
Certain  Compounds  of  Albumen  with  the  Acids,"  by  G.  S. 
Johnson.  (5).  "On  a  Simple  Form  of  Apparatus  fcr 
Estimating  Urea  in  Urine,"  by  Dr.  W.  J.  Russell  and 
Mr.  S.  H.  West.  (6).  "  On  Ipomccic  Acid,"  by  E.  Ncison 
and  J.  Bayne.  (7).  "On  the  Action  of  Chlorine  and 
Bromine  on  Iso-Dinaphthyl,"  by  W.  Smith.  (8).  "  On 
Acetyl  Sulphite,"  and  (9)  '•  On  a  New  Formation  of 
Toluol,"  both  by  Dr.  D.  Tomr 


CORRESPONDENCE. 

INDIRECT  DETERMINATION   OF  ALUMINIUM 
OXIDE  IN  PRESENCE  OF  FERRIC  OXIDE. 

To  the  Editor  of  the  Chemical  News. 
Sir,— In  reply  to  T.  C.  K.,  whose  letter  appeared  in 
Chemical  News,  vol.  xxix.,  p.  216,  I  beg  to  state  that, 
upon  looking  up  Church's  "Laboratory  Guide"  (2nd 
edition,  p.  142),  I  did  not  find  any  process  described 
wherein  advantage  was  taken  of  the  powerful  reducing 
action  exerted  by  nascent  hydrogen  to  accelerate  the 
solution  of  ignited  ferric  oxide  in  acids,  which  is  the  only 
"  new  feature  "  I  claim  for  the  process  described  in  my 
note  "  On  the  Indirect  Determination  of  Aluminium 
Oxide  in  Presence  of  Ferric  Oxide"  (Chemical  News, 
vol.  xxix.,  p.  !Q,q).  Had  T.  C.  K.  read  the  note  referred 
to  with  a  little  more  care  than  he  has  evidently  done,  he 
would  at  once  have  noticed  the  difference  between  the 
process  therein  sketched,  and  that  described  by  Pro- 
fessor Church  in  his  excellent  little  text-book.— I  am,  &c. 

R.  W.  Emerson  Macivor. 

Glasgow,  May  j6,  :9;.|. 

SALT-CAKE,  OR  CRUDE  SULPHATE  OF  SODA 

To  the  Editor  of  the  Chemical  News. 
Sir, — It  will  be  seen,  on  reference  to  my  farmer  letter  on 
this  subject  (Chemical  News,  vol.  xxix.,  p.  185),  that  I 
did  not  recommend  any  method  for  the  estimation  of  HCI 
in  salt-cake.  I  simply  said  that,  to  prevent  the  HCI 
being  thrown  down  together  with  the  undecomposed  NaCI, 
on  the  addition  of  AgNO»  the  crude  sulphate  might  first 
be  moistened  with  NH4HO  and  ignited.  I  find  from 
experience  that,  if  this  operation  is  conducted  properly, 
the  loss  on  ignition  will  be  simply  total  free  acid  and 
moisture.  The  undecomposed  NaCI  in  sample  not  being 
interfered  with  in  the  least.-  I  am,  &c, 

Wm.  Simmonds. 


ry,  near  Birminfjhun, 
May  25,  iK,-4- 


New  Couple  Prepared  Specially  for  the  Application 
of  Continuous  Currents  in  Therapeutics. — M.  Morin. 
— The  couple  is  somewhat  similar  to  that  of  Bunsen  ;  but 
the  central  carbon,  instead  of  being  in  nitric  acid,  is  sur- 
rounded by  a  chromic  salt  which  nearly  corresponds,  in 
chemical  constitution  (water  excepted)  to  the  solution  of 
Jacobi.  It  is  dissolved  by  the  water  bathing  the  zinc. 
The  advantage  of  the  new  process  is  shown  in  that,  to 
produce  a  determinate  effect,  the  apparatus  with  chromatc 
reaction  is  reduced  to  about  an  eighth  of  the  volume  of 
the  sulphate  of  copper  apparatus  formerly  described  by  the 
author,  and  in  which  the  precipitation  of  copper  is  entirely 
avoided.— Comptcs  Rendu*. 
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ore.  All  <!egr«e»  of  tcmrer»ture  ste  Centipede,  unlessc-tberwiss 

expressed. 

Compta  Rendu*  Uebdomadtiires  dts  Sic.ntti  dt  VAcadtmit 
da  Sciences,  April  6,  1S74. 

Solar  Cyclones  ;  Conclusion  of  Reply  to  Dr.  Reye, 

&c. —  M.  1'aye.—  Tiie  author  seeks  to  show  that  his 
theory  is  applicable  to  tornadoes  as  well  as  to  trombes  ; 
and  he  gives  a  table,  constructed  by  Dr.  Lovines,  of  facts 
concerning  tornadoes  in  the  United  States.  Tornadoes 
are  simply  large  trombes.  Like  trombes  they  descend 
from  the  clouds  in  form  of  inverted  cones,  move  with 
these  clouds,  pass  rapidly  over  places  which  they  ravage, 
in  the  heart  of  a  calm  in  the  lower  atmosphere  which  is 
always  warm  and  moist,  the  calm  returning  after  their 
passage.  The  mechanical  effects  are  the  same,  but  on 
larger  scale.  They  arc  oftcner  accompanied  by  thunder, 
hail,  and  rain.  '1  hey  go  quite  as  often  in  groups,  or, 
rather,  in  scries,  only  the  trombes  are  much  more  multi- 
plied, and  may  be  observed  in  series  of  six  or  seven.  In  the 
United  States  tornadoes  almost  all  take  the  direction  of  east, 
and  their  movement  of  gyration  is  direct.  The  tornadoes 
ate  more  nearly  allied  to  sun-spots  by  their  colossal 
dimensions,  the<r  greater  duration,  and  similarity  in 
direction  of  gyration.  M.  Faye  further  criticises  a  paper 
by  M.  Gamier  in  Archives  des  Sciences,  and  a  passage  in 
Mr.  Lockyer's  recent  work  on  "Solar  Physics." 

Shocks  of  Earthquake  in  Algeria,  March  28, 1874.— 
M.  Sainte-Claire  Devillc.— There  were  two  oscillations  in 
the  forenoon  at  an  interval  of  ci^ht  minutes,  the  first  and 
most  violent  lasting  seven  lo  ten  seconds,  and  causing  an 
inclination  in  the  ground  of  about  a  degree.  The  oscilla- 
tions were  gentle,  doing  little  damage  to  buildings. 

Observations  made  at  the  Observatory  of  Toulouse 
in  the  Months  of  February  and  March,  1874.— M. 
Tisserand. — -Twenty-eight  scries  of  daily  observations  of 
sun-spots  were  had,  and  drawings  made.  The  author 
gives  tables  for  two  of  the  spots,  showing  the  latitude  and 
longitude,  and  the  time  of  rotation. 

Scientific  Ascent  to  a  Great  Height  on  March  22, 
1874. —  MM.  Croic-Spinelli  and  Sivd. — They  started  from 
La  Villeite  at  11.33  a.m.,  and  reached  their  maximum 
height,  7300  metres,  at  1 .30  p.m.    The  temperature  (which 
hid  been  +13'-  at  the  ground)  was  there  —22".  They 
came  to  the  ground  again  at  Uar-stir-Scine  at  2.12  p.m. 
Spectroscopic  observations  were  made  as  to  the  two  dark 
bands  of  aqueous  vapour,  which  M.Janssen  had  supposed 
to  be  of  terrestrial  origin,  while  P.  Sccchi  thought  they 
would  persist  in  high  regions,  the  vapour  bi-ing  in  the  sun. 
The  hands  were  both  gone  by  the  time  7000  metres  was 
reached,  M.  Janssen's  view  being  ihus  confirmed.  The 
authors  had  also  t;iken  with  them  some  oxygen  as  a 
counteractive  to  the  effects  of  rarefaction.    It  proved  use- 
ful, affecting  the  two  men  differently  however.    The  effects 
were  more  marked  in  M.  Croic  Spint-llt,  who  is  of  lym- 
phattconcrvous  temperament,  than  in  M.  Sivel,  a  very 
strong  man  of  sanguine  temperament.    The  former,  when 
not  respiring  oxygen,  had  at  cne  time  to  sit  motionless  on 
a  bagol  ballast.    After  a  dozen  respirations  he  could  rise, 
talk  vivaciously,  look  attentively  at  the  sun,  and  make 
delicate  observations.    The  mind  was  accurate,  and  the 
memory  excellent.    The  inspirations  also  improved  his 
appetite  and  digestion,  and   reduced   the   pulse  from 
140  to  120.    Pigeons  taken  up  in  the  balloon  seemed  ill 
at  case  in  the  high  regions.    The  first  was  despatched  at 
5000  metres.    It  commenced  by  beating  its  wings,  trying 
for  a  little  to  get  hack  to  its  cage,  but  finding  its  efforts 
vain  it  descended,  describing  curves  200  to  300  metres 
diameter,  and  with  a  high  velocity  of  about  40  to  50  metres 
per  second.    It  arrived  at  its  destination,  but  not  for  thirty 


hours.    The  second,  let  off  at  5200  metres,  returned  to  its 
cage. 

Action  of  Electric  Fluid  on  Gases. — Third  note  by 
M.  Neyreneuf.— Are  the  effects  on  flames  due  to  the  sim- 
ultaneous action  of  the  two  electricities,  or  docs  each  aft 
separately  ?  To  answer  this  interpose  between  the  flame 
and  the  point  a  diaphragm  (conducting  or  not)  hindering 
the  production  of  a  gaseous  current.  The  beating  down  is 
as  energetic  as  before.  The  induction  is  shown  to  be 
propagated  in  curved  lines.  The  negative  electricity 
attracts  the  flame  which  the  positive  electricity  repels. 
The  author  inquired  whether  these  inverse  effects  are  pro- 
duced in  gases  at  ordinary  temperature.  He  inserted  two 
points,  connected  with  a  Holtz  machine,  in  the  ends  of  a 
glass  cylinder  ;  also  two  glass  tubes,  one  of  large,  one  of 
small  diameter,  the  former  conveying  ordinary  gas,  which 
gave  a  small  flame  at  the  exterior  end  ol  the  latter.  11= 
was  thus  able  to  ascertain  the  existence  of  a  vibratory 
movement  within  the  cylinder,  due  to  the  concordant 
actions  of  the  two  points  ;  the  flame  was  agitated,  The 
agitations  were  much  greater  when  the  electric  current 
was  in  the  same  direction  as  the  gaseous  current,  and  less 
marked  with  hydrogen  than  with  ordinary  gas. 

Note  Accompanying  the  Presentation  of  New 
Astronomical  Object-Glasses  of  Large  Dimensions. 
— M.  Secretan. — One  object-glass  presented  was  24  centi- 
metres diameter,  its  focus  at  3-25  m.,  the  price  6300  francs. 
He  is  constructing  another  of  21,  27, 32,  and  38  centimetres 
diameter  severally. 

System  of  Continuous  Alarum  Signals  to  Prevent 
Collisions,  on  Railways  or  at  Sea,  in  Foggy  Weather. 
—  M.  de  Mat. — Air  is  compressed  in  a  cylindrical  reservoir, 
from  which  a  tubulure  conveys  it  to  three  organ  pipes 
(giving  do,  mi,  sol),  which  can  be  sounded  separately  or 
together.  In  fog  the  do  is  sounded,  and  whenever  an  engine- 
driver  hears  it  in  an  advancing  train  he  sounds  his  mi,  the 
other  driver  then  sounds  his  mi  if  he  is  on  the  right  line, 
then  both  sound  sol. 

Diffusion  Between  Moist  and  Dry  Air  through  a 
Partition  of  Porous  Earth.— M.  Dufour.— Suppose  two 
masses  of  air,  at  the  same  temperature,  containing  unequal 
quantities  of  aqueous  vapour,  on  the  opposite  sides  of  a 
porous  wall.  An  unequal  diffusion  occurs,  and  the  more 
abundant  current  is  from  the  drier  to  the  tnoister  air. 
Various  modes  of  showing  this  are  described.  The  change 
of  pressure  is  not  due  to  change  of  temperature,  in  fact 
the  temperature  varies  in  the  opposite  direction  to  that  in 
which  it  should  if  this  were  the  cause.  The  unequal 
diffusion  depends  essentially  on  the  difference  between 
the  tensions  of  aqueous  vapour  on  the  two  sides  ;  the  in- 
crease and  diminution  of  pressure  are  nearly  proportional 
to  this  difference.  Temperature  influences  the  result  only 
in  an  indirect  way,  causing  greater  or  less  differences  of 
tension.  M.  Dufour  thinks  such  apparatus  as  he  describes 
might  be  utilised  for  de'ermining  thc  tension  of  vapour  in 
free  air. 

Measurement  of  the  Electromotive  Force  of  Piles 
in  Absolute  Units.— M.  Crova  — The  author's  method  is 
as  follows:— Let  //,  !>',  W  be  the  intcrpotar  resistances; 
/',  f,  i"  the  corresponding  values  of  the  intensity  of  the 
current  produced  by  a  determinate  clement ;  instead  of 
taking  It  and  i  as  variables,  trace  the  curve  whose  absciss.-r 
arc  the  values  of  i,  and  ordinates  the  corresponding  values 
of  li  i.  We  shall  obtain  a  straight  line  if  the  clement  i« 
constant,  and  shall  have  (representing  by  y  the  values  of 
hi),  /ri-  v  - A-ri,  equation  of  a  straight  line,  the  ordinate 
of  which,  at  origin,  represent*  the  electromotive  force,  at>'l 
of  which  the  angular  coefficient  is  the  resistance  of  the 
element.  If  we  obtained  by  experiment  n  values  of  It 
corresponding  to  an  equal  number  of  values  of  /,  we  should 
have  n  points  of  the  line  sought,  and  if  this  is  straight  we 
can  deduce  from  its  construction  the  mean  values  of  A  and 
of  r,  which  might  be  calculated  by  the  formula;  of  Ohm  by 
means  of  n-i  couples  of  n  consecutive  observations 
grouped  two  and  two.   In  fact,  from  errors  of  observation. 
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the  n  points  or  the  line  obtained  will  deviate  very  little 
in  successive  parta  from  an  average  straight  line,  which 
may  be  drawn  without  hesitation  if  the  observations  have 
been  well  made,  and  which  will  give  the  values  sought  of 
A  and  of  r.  This  method  has  the  further  advantage  of 
making  known  the  limits  between  which  the  element  may 
be  considered  as  constant,  and  giving  the  value  of  varia- 
tions beyond  those  limits.  The  author  gives  some  ex- 
amples of  how  the  method  applies. 

Employment  of  Oxygen  in  a  Balloon. — M.  Fonvielle. 
— The  example  of  Mr.  Glaisher  has  shown  that  one  may 
explore  the  atmosphere  beyond  5000  metres  without 
having  recourse  to  oxygen. 

Injection  of  Ammonia  into  the  Veins  to  Counteract 
Injuries  Produced  by  Viper  Bites. — M.  Ore. 

Asphyxia  thiough  Insufficiency  of  Oxygen.— M.  Le 

Blanc. 

Functional  Irritability  on  the  Stamens  of  Berberis. 

— M.  Ileckel. — The  author  tried  the  effects  of  chloroform 
on  the  stamens.  Introducing  a  drop  every  five  minutes 
into  a  little  capsule  under  the  floral  peduncle  (the  flower 
being  under  a  receiver),  the  stamen  movements  were  sus- 
pended on  ten  drops  being  given.  From  vatious  experi- 
ments he  concludes  that  functional  irritability  may  be  ex- 
tinguished separately,  and  that  although  subordinated  to 
nutritive  irritability  (the  absolute  characteristic  of  vitality) 
it  is  nevertheless  independent  of  it,  just  as  chlorophyllian 
respiration  is  independent  of  general  respiration  in  plants. 

Bulletin  dt  la  SlkuU  Chimique  de  Paris,  tome  xxi.,  No.  4, 
February  20,  1874. 

The  Feculometer. — M.  L.  Bondonneau.— The  author 
considers  Bloch's  feculometer  a  valuable  instrument  for 
the  examination  of  farinas  containing  a  large  amount  of 
impurities,  but  disputes  its  utility  in  cases  where  the 
foreign  matters  do  not  exceed  3  per  cent.    The  most 
common  causes  of  the  alteration  or  sophistication  of  com- 
mercial farinas  are  fermentation,  desiccation  at  too  high  a 
temperature,  the  presence  of  fragments  of  cellulose  and  of 
sand,  and  adulteration  with  the  powdered  pulp  of  potatoes. 
In  the  two  former  cases  the  error  is  trifling,  and  rarely 
reaches  1  per  cent.    In  the  two  latter  the  difference 
between  the  real  value  and  that  shown  by  the  feculometer 
may  amount  to  3  per  cent  without  any  indication  that  the 
sample  is  adulterated.    The  following  test  should,  there- 
fore, be  superadded  :— 4  or  5  grms.  of  the  sample  arc  well  . 
stirred  up  with  100  c.c.  of  water,  and  3  or  4  c.c.  of  a  con- 
centrated solution  of  caustic  soda  are  added.    The  farina  1 
dissolves,  and  the  foreign  matters  remain  suspended.  If 
the  farina  is  pure  it  yields  a  colourless  translucent  matter, 
but  if  impure  the  colour  is  more  or  less  yellow.  Hydro- 
chloric acid  may  then  be  added  in  large  excess,  when  the 
paste  becomes  a  thin  liquid.    The  foreign  matters  sub- 
aide  to  the  bottom,  and  may  be  separated  by  decantation, 
and  examined  with  the  microscope. 

On  Dextrin. — M.  L.  Bondonneau. — The  author  finds 
that  dextrin  is  transformed  into  glucose  at  high  tempera- 
tures, in  presence  of  an  inert  gas  charged  with  moisture. 
The  amount  of  gtucose  formed  is  greater  the  more  acid 
the  fecula  employed 


Researches  on  Essence  of  Alan-gilan  M.  H. 

Gall.— An  account  of  the  composition  and  properties  of 
the  essential  oil  of  A  nana  odoratissimci. 

Determination  of  Tannin,  Gallic  Acid,  and  Pyro- 
gallic  Acid. — M.  M.  Prud'homme. — Prepare  a  solution  of 
methyl  green  in  powder,  2  grms.  per  litre  of  water.  The 
solution  of  tannin  is  20  grms.  per  litre.    The  standard 
test-liquor  employed  is  a  solution  of  commercial  chloride 
of  lime  at  8*,  diluted  with  10  to  15  times  its  bulk  of  water. 
One-fourth  of  a  litre  of  water  and  10  c.c.  of  the  tannin 
eolution  are  placed  in  a  test-glass.    Chloride  of  lime  is 
dropped  in  from  a  burette,  constantly  stirring.    When  the 
liquid  has  become  an  orange-yellow  a  known  volume  of 
the  green  solntion  is  added.    The  mixture  becomes  a 
dirty  green,  but  on  continuing  to  add  the  chloride  of  lime 
drop  by  drop  a  decided  yellow  colour  is  produced  without 
a  shade  of  green.    The  amount  of  chloride  of  lime  corres- 
ponding to  the  measure  of  the  green  employed — which  is 
determined  by  a  previous  experiment— is  subtracted  from 
the  number  read  off  on  the  burette,  the  remainder  corrcs- 
ponds  to  the  tannin.    The  same  trial  is  made  for  com- 
parison with  pure  tannin.    Gallic  acid  presents  nearly  the 
same  changes  of  colouration  as  tannin.    Pyrogallic  acid 
is  turned  immediately  yellow  by  bleaching-liquor.  To 
determine  the  value  of  commercial  tannin  we  begin  by 
finding  the  quantity  of  pure  tannin  necessary  for  precipi- 
tating as  completely  as  possible  a  solution  of  methyl  green. 
A  set  of  tannin  solutions  are  prepared,  increasing  each  by 
1  grm.    They  are  used  to  precipitate  equal  volumes  of  one 
and  the  same  solution  of  green.    The  lakes  thus  obtained 
are  filtered,  and  a  known  volume  of  each  filtrate  is  treated 
with  chloride  of  lime  till  decolourised.    We  obtain  thus, 
for  chlorine,  a  scries  of  decreasing  numbers,  as  the  colouring- 
matter  which  remains  in  the  filtrates  diminishes  pro- 
gressively.    But  the  moment  the  tannin  is  in  excess  the 
numbers  begin  to  increase,  the  variation  being  more  rapid 
than  that  of  the  decreasing  series.     This  preliminary 
determination  having  been  effected,  then,  to  make  the 
assay  of  a  commercial  tannin,  we  precipitate  a  solution  of 
methyl  green  with  a  quantity  of  tannin,  less  in  weight  than 
the  pure  tannin  ju«t  determined.     We  filter  the  lake  and 
treat  a  known  volume  of  the  filtrate  with  chloride  of  lime. 
We  obtain  thus  a  number  representing  the  foreign  organic 
matters,  that  is  to  say,  approximately  a  quantity  of  pure 
tannin  of  equal  weight.    If,  on  the  other  hand,  we  take  a 
quantity  of  tannin  equal  in  weight  withthat  required  to  pre- 
cipitate the  green,  and  find  the  total  amount  of  chlorine 
which  it  requires,  the  difference  of  the  two  numbers  repre- 
sents the  pure  tannin  contained  in  the  sample  in  question. 
To  determine  the  chlorine  corresponding  to  the  unpre- 
cipitated  green  in  the  filtrate,  a  solution  of  green  of 
the  same  strength  may  be  made  up  with  the  colorimeter. 

Isomerism  of  Terebenthene  and  Terebenc  from  a 
Physical  Point  of  View. — M.  J.  Ribau.  -  Terebenthene 
and  tercbene,  though  v-idely  differng  from  a  chemical 
point  of  view,  agree  closely  in  their  physical  properties 
except  in  their  rotatory  power,  which  is  considerable  in 
terebenthene,  and  nil  in  tercbene. 

New  Reagent  for  Peroxide  of  Hydrogen.  —  M. 
Schccnn. — Calcined  titanic  acid  is  dissolved  in  boiling 
sulphuric  acid,  and  the  solution  poured  into  a  large  quan- 


OxalurateV  Ethyl,  and  the  Cyanurate  of  Oxa-  j  «V.  °f  Pu/e  water"    Hydrated  titanic  acid  is  thrown  down, 


methan.— M.  E.  Grimaux. — This  paper  is  not  adapted  for 
abstraction. 

Compounds  of  Glucinium. — M.  AI.  Atterberg. — A  de- 
tailed account  of  the  composition  and  properties  of  a  num • 
ber  of  ghicinic  salts. 

Researches  on  Tribromacetic  Acid.— M.  H.  Gal.— 
A  notice  of  tnis  paper  has  already  appeared. 

Reclamations  respecting  the  Papers  by  M.  Henri  - 
vaux  on  the  Insolation  and  the  Devitrification  of 
Glass. —  M.  Bontemps. — The  author  maintains  the 
novelty  of  certain  observations   made  by  Gaffield,  of 


which  may  be  easily* re-dissolved  in  dilute  sulphuric  acid. 
This  solution  is  coloured  orange  or  yellow  by  the  peroxide 
of  hydrogen. 

Moniltur  Sdfulifiqne,  du  Dr.  Quesneville, 
March,  1*74. 

The  Chemical  Products  shown  at  the  Vienna  Ex- 
hibition.—M.  E.  Kopp. — This  report,  translated  from  the 
German,  contains  a  list  of  the  members  of  the  various 
juries  in  the  Chemical  Department,  among  whom  we  find 
only  one  Englishman,  the  late  Dr.  Calvert.  The  produc- 
tion of  sulphuric  acid  in  Germany  has  risen,  during  the 
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last  six  years,  from  1,130,000  quintals  (of  50  kilos.)  to  | 
1,600,000.  The  valuable  deposits  of  pyrites  found  in 
Switzerland  (Valais)  are  mentioned  as  gradually  coming 
into  use.  Galena  and  zinc-blende  are  now  used  in  the 
production  of  sulphuric  acid,  in  addition  to  copper  and 
iron  pyrites.  Hascnclcver  and  Ilclbig  have  con&trudted  a 
kiln  by  the  aid  of  which  80  per  cent  of  the  sulphur  con- 
tained in  blende  may  be  utilised.  This  kiln  consists 
mainly  of  a  roasting-furnace  and  a  kind  of  muffle,  the  sole 
of  which  forms  an  anf-le  of  42°  with  the  horizon.  The 
blend  is  roasted  with  ihe  aid  of  fuel.  The  gases  derived 
from  the  combustion  pass  across  the  roa&ting  furnac'e, 
sweep  round  the  muffle,  pass  under  the  plates  which  form 
the  sole  of  the  inclined  plane,  and  from  there  into  the 
chimney.  The  ores  slide  down  the  muffle,  which  forms 
an  angle  of  33'. 

Products  of  the  Transformation  of  Starch.— C. 
O'Sullivan.— This  paper,  the  origin  of  which  is  not  stated, 
does  not  admit  of  useful  abstraction. 

Use  of  Soap  in  Textile  Manufactures.— Dr.  H.  Vohl. 
— All  attempts  hitherto  made  to  replace  soap  by  alkalies, 
alkaline  carbonates,  ammonia  and  its  compounds,  have 
proved  unsuccessful.  In  textile  manufactures,  two  classes 
of  soaps  are  employed — the  neutral  and  the  alkaline,  the 
latter  containing  an  excess  of  alkali — caustic,  carbonated, 
or  in  both  states.  The  neutral  soaps  used  in  the  textile 
trades  are  chiefly  curd-soaps,  made  of  soda  and  olive  oil. 
They  are  employed  principally  in  "ungumming"  aiid 
preparing  silk.  According  to  Mulder,  100  parts  of  raw 
silk  contain :— 


53£ 

2066 

2443 

Patty  and  resinous  bodies. 

0-10 

0  05 

ioo'oo 

Subsequently  Cramer  showed  that  Mulders  albumen  was 
a  nondescript  nitrogenous  matter,  soluble  in  acetic  acid. 
The  pure  matter  of  silk,  fibroin,  ranges  from  50  to  60  per 
cent.    According  to  Stacdltr,  a  certain  quantity  of  the 
mucilage  (Mulder's  albumen)  is  necessary  for  the  silk, 
and,  if  it  be  entirely  removed,  the  fibre  becomes  hard  and 
brittle.    Guinon  and  Sobrero  show  that  raw  silk  may  also 
contain  mineral  matters  (lime,  magnesia,  alumina,  and 
oxide  of  iron)  which  are  injurious  in  ungumming  and  working 
the  silk.    Fibroin  forms  the  nucleus  of  the  thread,  whilst 
the  other  substances  form   an   outer  covering.  The 
latter   substances   are   all    soluble   in  soda,  potash, 
and  alkaline  oleates — soaps.    Fibroin,  on  the  other  hand, 
is  insoluble  in  neutral  solvents  and  acetic  acid.  Alkalies 
and  alkaline  solutions,  and  the  strong  mineral  acids  dis- 
solve it  with  decomposition.    Very  dilute  potash  and  soda 
lyes  do  not  immediately  dissolve  fibroin,  but  even  the 
smallest  quantity  of  a  free  alkali  robs  the  silk  of  its  lustre, 
and  reduces  it  almost  to  a  paste.    The  only  solvent  which 
removes  the  superficial  coating  without  injuring  the  fibroin 
is  a  neutral  lye  of  soap.    The  nature  of  the  fatty  acid 
present  in  soaps  used  in  the  silk  manufacture  is  unimpor- 
tant, provided  the  alkali  be  thoroughly  neutralised.  It 
must,  however,  be  remembered  that  'different  oils  are 
capable  of  saturating  different  weights  of  alkali.  To 
determine  the  amount  of  free  alkali,  we  dissolve  in  a  retort 
20  to  25  grms.  of  the  soap  in  distilled  water,  and  add  to 
the  solution  chloride  of  sodium,  finely  powdered  and 
chemically  pure,  as  long  as  a  precipitate  of  soap  is  formed. 
The  lye  is  then  separated,  and  the  precipitate  is  repeatedly 
washed  with  pure  salt-water.    All  the  liquids  are  then 
mixed,  and  if  they  show  an  alkaline  reaction  with  test- 
paper — indicating  the  presence  of  free  alkali  or  of  an 
alkaline  carbonate — the  mixture  is  treated  with  carbonic 
acid,  boiled,  evaporated  down  to  dryness,  or  to  a  very 
small  volume,  and  the  carbonic  acid  is  determined  directly 
in  a  Fresenius  and  Will's  apparatus.   If  the  amount  of 


carbonic  acid  thus  found  is  the  same  as  that  determined 
in  the  soap,  we  know  that  the  latter  contains  an  excess  of 
an  alkaline  carbonate,  the  quantity  of  which  is  indicated 
by  the  carbonic  acid  found.  If  the  results  of  the  two 
determinations  differ,  and  if  the  soap  directly  gives  less 
carbonic  acid  than  the  saline  solution,  it  contains,  then, 
besides  the  carbonate,  free  alkali,  the  amount  of  which 
is  shown  by  the  difference  of  carbonic  acid  in  the  two 
cases.  If  the  soap  assayed  directly  yields  no  carbonic 
acid,  but  tbe  saline  solution  does,  then  there  is  in  the  soap 
merely  free  alkali,  the  amount  of  which  appears  from  the 
carbonic  acid  found.  If  carbonic  acid  is  found  in  neither 
case,  the  soap  is  neutral.  This  method  is  applicable  to 
soft-soaps,  chloride  of  potassium  being  added  instead  of 
chloride  of  sodium.  According  to  Calvert,  a  soap  for  un- 
gumming silk  should  contain — 

Fatty  acids  619 

Soda   8-i 

Water   300 

1000 

Or  in  the  anhydrous  soap — 

Fatty  acid  88  438 

Soda   1 1*562 


1 00  000 

or  13*074  paiU  of  soda  to  100  parts  of  fatty  acid.  The 
quantity  of  soda  thus  indicated  in  a  soap  for  silk-boiling, 
is  too  high  if  olive  oil  be  employed.  If  cocoa-nut  oil  be 
used,  15*12  of  soda  are  required  for  100  of  cocosic  acid. 
A  good  dry  Marseilles  soap  fit  for  silk-boiling  contains,  on 
an  average,  88-469  of  fatty  acid  and  11531  of  combined 
soda.  According  to  Ungcr,  100  parts  of  cocoa-nut  oil 
require  for  saponification  1336  parts  of  foda.  Bollcy 
suggests  the  use  of  borax  in  place  of  soap.  Silks  con- 
taining lime  and  magnesia  have  to  be  treated  with  very 
dilute  hydrochloric  acid,  then  to  be  washed  in  soft  water, 
and  lastly  boiled  with  soap.  Silk  loses,  on  an  average, 
25  per  cent  in  boiling,  but  in  some  cases  the  waste  may 
reach  38  or  40  per  cent. 

On  Glycerin.— Fr.  Nilsche.— An  ac.ount  of  the  in- 
dustrial applications  of  this  substance. 

New  Procedure  for  Rendering  Beer  Unalterable. — 
M.  I..  Pasteur. — This  paper  has  been  already  noticed. 

Manufacture  and  Refinery  of  Sugar. — M.  P.  Lagrange. 
—This  long  and  valuable  paper  is  not  suitable  for  abstrac- 
tion. 

April,  1874. 

Reduction  of  Ferric  Chloride  to  Ferrous  Chloride 
in  the  Quantitative  Analysis  of  Iron  Ores.T-M.  Ad. 
Kopp.— The  ordinary  method  of  reducing  ferric  chloride, 
by  means  of  zinc  alone,  is  tedious  and  requires  a  large 
quantity  of  zinc.  The  process  is  greatly  facilitated  by  the 
addition  of  a  little  chloride  of  tin  (stannous  chloride).  The 
method  is  as  follows  : — A  few  drops  of  a  solution  of  the 
protochloridc  of  tin  arc  added  to  the  ferric  solution,  which 
must  be  previously  heated;  its  yellow  colour  then  becomes 
pale.",  without  disappearing  entirely.  A  few  fragments  of 
zinc  are  then  added,  and  the  solution  is  heated  in  the 
water-bath  till  perfectly  colourless,  which  may  require 
three-quarters  of  an  hour.  It  is  then  filtered  through  a 
filter  in  the  bottom  of  which  a  few  pieces  of  zinc  are 
placed  for  security ;  the  filter  is  washed  with  water  which 
has  been  boiled,  and  the  liquid  is  titrated  with  per- 
manganate in  the  ordinary  manner.  Care  must  be  taken 
not  to  add  too  much  chloride  of  tin.  With  zinc  alone, 
the  reduction  requires  twenty-four  hours. 

Critical  Studies  on  the  Composition  of  Chloride  of 
Lime. — E.  Richlers  and  S.  Junker. — A  lengthy  paper,  not 
I  adapted  for  abstraction. 

Composition  for  the  Destruction  of  Bugs  and  their 
Eggs,  Fleas,  &c. — M.  Dorc.— This  mixture,  which  has 
been  patented  in  France,  consists  of  80  parts  of  bisulphide 
of  carbon  and  20  parts  of  essence  of  petroleum. 
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Lutecine,  or  Paris  Metal.— MM.  Le  Mat,  I'icard,  and 

Bloch.— 

Copper    800 

Nickel    160 

Tin   20 

Cobalt    10 

Iron   5 

1000 

A  variety  of  other  "receipts  and  formula;"  are  given, 
which  are  not  novel. 

Rtimann's  Farber  Ziitung,  No.  io,  1874. 

This  number  contains  receipts  for  a  scarlet  on  wool  and 
cotton  garment?,  and  a  dark  green  on  the  same  material ; 
a  chocolate  on  woollens;  a  yellow  and  a  claret  on  silks. 

Coloured  •'  Easter  Eggs. "--Strange  as  it  may  sound, 
dyeing  eggs  at  Easter  is  now  an  important  business  in 
Franc*.  Let  no  one,  however,  ridicule  this  custom,  for 
it  first  led  to  the  use  of  albumen  as  a  mordant. 

The  paper  on  washing  plushes  is  continued. 

There  are  receipts  for  dyeing  six  shades  of  grey  on 
cotton  ;  for  a  fast  reseda  on  wool ;  a  medium-brown,  a 
dark  and  a  light  blue  on  alpacas  ;  and  a  black  on  Thibet 
cloths  and  stockings.  We  have  also  a  receipt  for  a  vat- 
blue  with  a  red,  brown,  black,  and  white  pattern  on  cotton 
goods. 

The  editor  gives  next  a  receipt  for  cleaning  kid  gloves 
with  bcnzin,  which  in  this  country  is  no  novelty. 

Chrome  Mordant. — Wiz  recommends  the  following 
mixture  for  printing  chrome  colours  upon  calico: — Put  in 
a  stoneware  pan,  holding  30  litres,  3  kilos,  of  chromate  of 
potash,  4'4  litres  of  boiling  water,  and  2  6  of  nitric  acid  at 
36°  B.  This  is  done  in  the  open  air.  The  mixture  is  con- 
tinually stirred  with  a  glass  rod,  and  072  litre  of  white 
glycerin  at  280  B.,  and  4  28  litres  of  acetic  acid  at  70  B., 
are  gradually  introduced.  When  the  chromate  is  quite 
dissolved,  and  the  frothing  is  over,  it  is  poured  into  a 


copper  colour-pan,  and  kept  at  a  boil  for  a  few  minutes, 
till  it  has  become  a  fine  green.  It  is  returned  to  the  stone- 
ware vessel,  and  allowed  to  stand  overnight.  The  nitrate 
of  potash  which  separates  out  is  removed,  and  washed 
with  o-8  litre  of  cold  water,  and  the  washings  are  added  to 
the  mordant.  The  yield  is  10  litres  of  mordant  at  30°  B., 
consisting  of  a  mixture  of  nitrate  and  acetate  of  chromic 
o\ide.  It  docs  not  become  turbid  un  dilution,  and  can  be 
thickened  easily.  It  neither  decomposes  starch-paste,  nor 
coagulates  gum-water.  This  mixture  alcne  yields  a  good 
ptrt  Httvmutk  ;  with  logwood,  a  black  and  a  grey  ;  with 
quercitron,  an  olive;  with  berry-liquor,  an  orange;  with 
catechu,  a  brown  ;  with  artificial  ali/arin,  an  amaranth  ; 
and  with  extract  of  madder,  a  claret. 

PATENTS." 

ABRIDGMENTS  OF  PROVISIONAL  AND  COMPLETE 
SPECIFICATIONS. 

Imptovemcnts  tn  (impositions  jot  preserving  mail.  vegetables,  fruit, 
and  vthtr  artifttt  of  food.  William  Juby  Coleman,  Hlackheath,  Kent. 
July  jo.  187j.-N0.2jS3.  According  10  this  Provisional  Specification, 
a  mature  ui  sulphurou-..  acid,  bisulphite  of  lime,  bisulphite  of  potash, 
bisulphite  of  soda,  and  sugar  it  employed. 

Improvements  in  the  manufaetme  of  manure.  John  Leigh,  Man- 
chester. August  6,  1873  —  No.  ibyi.  It  ii  proposed  to  manufacture 
manure  from  human  execta,  that  is,  from  urine  and  forces  collected  in 
suitable  vessels  or  receptacles,  by  adding  thereto  fine  ashes  produced 
bv  the  combustion  of  1  na),  sireet-dust,  and  otner  refuse  matters,  and 
also  sulphate  or  muriate  of  lime,  the  latter  being  added  to  fie  the 
ammonia  contained  in  the  1  xcrcment  treated,  or  generated  during  the 
decornp^sitioi  of  the  said  excrement.  The  proportion  of  sulphate  or 
muriate  of  lime  used  is  about  12a  lbs.  to  each  ton  of  the  sulid  material 
u>*d. 

Improvements  in  preserving  meat  and  other  articles  rf  food.  James 
George  Peine,  Tottenham  Road,  Southgate  Koad,  Middlesex.  Au- 
gust p.  1S7J.  —  No.  ^58.  This  Provisional  Specification  describes 
dippinglhe  meat  ina  solution  of  the  following  substances:— Bisulphite 
of  lime,  bisulphite  of  soda,  bisulphite  of  alumina,  and  sugar. 

Improvement!  in  treating  putrescent  or  pulreicible  matters,  such  at 
sewage,  night-soil,  fish,  offal,  blood,  and  other  animal  matters  and 
v.getal/lt  matters,  for  Iht  mmnfacturi  of  manure  therefrom.  Christo- 


phcr  Rawson,  general  manager  to  the  Native  Guano  Company 
(Limited),  Saint  Swithin's  Lane,  London,  William  Cameron  S.ilar, 
Btackhcath,  Kent,  John  William  Slater,  analytical  chemist,  Tamnoith 
1  crrace,  Middlesex, and  Thomas Sipling  Wi:son, engineer,  Cambridge 
Terrace,  Surrey.  August  H,  1873  —No.  26*12.  This  invention  coosiss 
in  making  manure  Irom  sewage  and  mghi-soil,  and  from  fish,  offal, 
blood,  and  other  animal  matters,  and  Irom  vegetable  matters,  by 
forcing  through  the  ta>d  matters  sulphurous  acid  gas,  chlorine,  hydro- 
chloric acid  gas,  carbonic  aciJ  gas,  nitric,  nitrous,  or  hyponitric 
rapotm,  fumes,  or  ga?e»,  cubulic  acij_  vapour,  and  cresylic  acid 
valour,  or  any  other  vulatile  antiseptic  derived  from  coal-tar  or 
petroleum.  This  invention  further  consists  in  mixing  with  animal 
matters  the  sulphite  and  bisulphiie  of  lime.andsulphite  and  bisulphite 
ol  magnesia,  the  sulphates  of  alumina,  common  alum,  and  the  sul- 
phites and  chlorides  of  iron  or  of  manganese,  cither  in  lieu  of,  or  in 
addition  to,  the  treatment  with  the  aforesaid  gases.  Also  in  mixing 
with  night-soil  bisulphite  of  lime  and  bisulphite  of  magnesia,  either 
in  lieu  of,  or  in  addition  to,  the  treatment  with  the  gases  hereinbefore 
referred  to.  The  matters  afier  being  thus  treated  are  dried  and 
powdered. 

Improvements  in  the  purification  of  gas,  and  in  the  extraction  of 
residual  products  therefrom.  Augustus  George  Vernon  Marcourt, 
Christ  Church,  Oxford,  and  Frederick  William  Fi'son,  llkley,  York. 
August  1  j,  tl*7J  ~ No.  idSj.  The  objects  of  this  invention  are— First,  to 
purify  illuminating  gas  Irom  sulphuretted  hydrogen  and  f.-om  ammonia 
by  the  application  of  a  mixture  of  materials  which  may  be  dealt  with 
as  one  substance  and  used  to  remove  both  these  impurities  without 
necessitating  the  employment  of  separate  purifiers  or  the  arrangement 
of  different  materials  in  separate  layers;  secondly,  to  dispense  with 
washing  or  scrubbing  ;  thirdly,  to  u;c  the  same  quantity  of  oxide  lor 
any  length  of  time  ;  and,  fourthly,  to  obtain  sulphur  and  sulphate  of 
ammonia  economically.  To  purity  gas  from  sulphuretted  hydrogen 
we  employ  hydraled  pcroxHc  of  iron  (hereinatter  termed  oxide),  and 
to  purify  it  from  ammonia  we  employ  a  solution  01  persulphate  of  iron. 
The  invention  may  be  applied  at  once  to  any  of  the  kinds  of  oxide  now 
used.  The  solution  of  persulphate  of  iron  we  prepare  Lorn  time  to 
time  b)  dissolving  a  pait  of  the  oxide  in  dilute  sulphuric  acid.  To 
apply  this  liquid  to  the  removal  of  ammonia  we  sprinkle  it  over  the 
oxide  during  revivification  and  before  the  oxide  is  replaced  in  the 
purifier.  Thus  the  purifier  is  charged  with  a  mixture  of  oxide  and 
persulphate  of  iron,  each  ot  which  act  >  independently.  The  oxide 
absorbs  sulphuretted  hydrogen,  forming  sulplilde  of  iron,  water,  and 
sulphur;  the  last-named  substance  (formed  also  during  revivification) 
accumulates,  and,  alter  a  certain  proportion  has  been  reached,  must 
be  removed  as  fast  as  it  is  formed.  The  persulphate  of  iron  absorbs 
ammonia,  forming  sulphate  of  ammonia  and  oxide.  The  sulphate  cf 
ammonia  also  accumulates  as  the  process  goes  on,  and  must  be  kcrt 
down  by  the  extraction  of  portions  from  time  to  time.  The  amount 
of  oxide  in  use  remains  constant,  since  all  that  is  removed  for  con- 
version  into  persulphate  of  iron  is  restored  by  the  addition  of  the  per- 
sulphate  of  iron  thus  formed  to  the  contents  of  the  purifier,  and  its  re- 
conversion into  oxide  by  the  action  of  ammonia.  The  treatment  of  a 
part  of  the  purifying  material  taken  out  of  the  bulk  of  that  exposed  for 
revivification  in  order  to  remove  and  obtain  from  it  sulphur  and  sul- 
phate of  ammonia  and  to  obtain  persulphate  of  iron,  which  in  turn 
arrests  ammonia  and  is  rc-convertcd  into  oxide,  is  the  distinctive 
feature  of  our  invention.  The  process  by  which  this  is  effected  con- 
sists in  extracting  the  material,  first  with  water,  which  dissolves  out 
the  sulphate  of  ammonia,  and  next  with  dilute  sulphuric  acid,  which 
dissolves  the  oxide,  forming  a  solution  of  persulphate  of  iron.  The 
undissolved  residue  consists  of  sulphur.  By  evaporating  the  solution 
of  sulphate  of  ammonia,  and  by  washing  and  drying  the  residue  ol 
sulphur,  these  substances  are  obtained  at  once  in  a  saleable  form.  We 
propose  further,  as  a  desirable,  but  not  indispensable,  addition  to  the 
processes  already  described,  to  convert  the  ammonia  ami  ammoniacal 
salts  of  the  liquor  from  the  condensers  into  sulphate  of  ammonia  (re- 
uniting this  portion  with  the  revt  of  the  aVnmonia  formed  in  th* 
retorts),  by  heating  the  liquor,  by  itself  or  mixed  with  lime,  in  a  vessel 
through  which  a  current  of  gas  passes  to  the  purifiers. 


NOTES  AN_D_  QUERIES. 

Valuation  of  Salt-C»ke.-(Reply  to  "J  O.").-If  the  effeci  01 
ignition  of  salt-cake  with  addition  of  ammonia  was  simply  the  expulsion 
of  a  quantity  of  II. si),  equivalent  to  the  free  HCI  present,  it  would  of 
course  be  easy  to  deduce  thereby  the  amount  of  free  HCI.  But  the 
result  is  much  more  complex,  there  being  present  not  on'y  free  HCI 
and  H,SO«.  but  also  NaCI,  Na,SO„  H.O,  Ac,  all  of  which  are  more 
or  less  decompoped  or  volatilised  by  the  ignition.  Thus  "  J,  O."  will 
see  that  the  method  in  question  would  not  answer,  even  if  his  obviou:, 
be  adopted.-Wat.TaR  Tats. 


TO  CORRESPONDENTS. 

En  HAT  I'M.  — Page  *37,  col.  2,  line  15  from  top,  Jot  "Dr.  Hill"  read 
"D.  Hill." 

A  S/M.fr/i/.-It  locks  like  fibrou*  himalite. 

BOOKS  RECEIVED. 

Annual  Record  of  Science  and  Industry  for  1S7  j.  Edited  by  Spencer 
F.  Baud.    New  York  :  Harper  Bros.    London  :  Trubner  and  Co. 

The  Journal  of  the  Iron  and  Steel  Institute.  Vol.  I.,  J87J.  E.  and 
r.  N.  Spon. 

Report  upon  the  Sanitary  Condition  of  the  Distiitfs  of  the  Combined 
Sanitary  Authorities  of  Oxfordshire;  Ladyday,  1873,  to  Ladydav. 
,874-   iSy  Gilbert  W.  Child.  Longman,  and  to. 
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MEETINGS  FOR  THE  WEEK. 


Mom  day.  June  1.— Royal  Geographical,  1  p.m.  Anniversary. 

Tuesday,  2.— Anthropological  Init.,  8. 
  Zoological,  8  30. 

Wednesday.  3.— Microscopical,  8. 

Thursday,  1.— Rovsl  Society  Club,  6. 

  Chemical,  8.    Huskijion  Adtian,  "On  Dendritic 

Spots."  James  Reich, "  On  the  Acidity  of  Normal 
Urine."  J.  W.  Russell  and  S.  W.  West,  "  On  a 
Simple  Form  of  Apparatus  for  Estimating  Urea 
in  Urine."  M.  M.  Pattison  Muir,  "Note  on 
Kauri  Gum."  George  S.Johnstone,  -  On  Certain 
Compounds  of  Albumen  with  Acids."  E.  Neison 
and  James  Bayne, "  On  Ipumtic  Acid."  Watson 
Smith,  "  On  the  Action  of  Chlorine,  Bromine,  &c, 


ESTABLISHES  1798. 


ROBERT  DAGLISH  &  CO., 

BOILER  MAKERS,  ENGINEERS,  AND 
MILL-WRIGHTS, 

BRASS  AND   I  RON  FOUNDERS, 

St.  Helen's  Foundry,  Lancashire. 


Sulphite" 
Toluol." 

FUMY,  V— Royal  Institution,  8. 

  Geologists'  Association,  8. 


tihthvl.  ur.  lomraasi.  -  u»  Acetyl 
Dr.  Tomma»l,  "  On  a  New  Produfl  of 


Makers  of  every  description  of  Chemical  ,_Collier£,  Copper  Ore,  G' 
ipp 

Ireland,  Scotland,  and  Wales. 


ery,  * 

Mining,  and  Glass  Machinery,  including  Crown,  German  Sheet,  and 
Plate  Glass  Plant, as  supplied  toaome  of  t 


the  largest  Firms  in 

V  tin  latest  Improved  Revolving  Btack  Ash  Furnace 
with  Sicraens'a  Patent  Gat  Arrangement, and  aa  used  in  the  Manufac- 
lure  of  Soda.  _  _  . 

Improved  Valveless  Air  Engines,  and  Pumps  for  Acid  Forcing,  Air 
Agitators,  Compressors  for  Collieries,  and  Weldon's  Patent  Chlorine 


phemical  Technoiogy, 

V>     Applications  to  the  Arts  a 


and 
Gun- 


or  Chemistry  in  its 

and  Manufactures.  By  Thomas 
Richardson  and  Henry  Watts.  Second  Edition,  illustrated  with 
numerous  Wood  Engravings, 

Vol.  I.,  Parts  1  and 2,  price  36s  .  with  more  than  400  Illustrations. 

Nature  and  Properties  of  Fuel:  Secondary  Products  obtained  from 
Fuel :  Production  of  Light :  Secondary  Products  of  the  Gas  Manu- 
facture. 

Vol.  I.,  Part  3,  piicc  33s..  with  more  than  300  Illustrations. 
Sulnhur  and  its  Compounds :  Acidimctry :  Chlorine  and  its  Bleaching 
Compounds:  Soda,  Potash :  Alkalimetry  :  Grease. 

Vol.  I.,  Part  4,  price  21s.,  3«>  Illustrations. 
Aluminium  and  Sodium  I  Stannates,  Tungstates.  Chroroates 
Silicates  of  Potash  and  Soda:  Phosphorus, 
Powder:  Gun  Cotton. 

Vol.  I.,  Part  j,  price  36s. 
Pruss'iatc  of  Potash:  Oxalic,  Tartaric,  and  Citric  Acids,  and  Appen- 
dices containing  the  latest  information,  and  specifications  relating  to 
the  materials  described  in  Parts  3  and  4. 

BaILLIERE  and  Co.,20,  King  William  Street,  Strand.  

Analysis  of  Food,  Water,  and  Air. —  Mr. 
WANKLYN  has  opened  a  Laboratory  at  117,  Charlotte  Street, 
Fitiroy  Square,  and  is  prepared  to  give  Practical  Instruction  in 
Chemical  Analysis  to  Medical  Officers  of  Health,  and  to  persons 
proposing  to  undertake theduticsof  Public  Analystsunderthencw Act. 

South  London  School  of  Pharmacy,  325,  Ken- 
nington  Road.   Managing  Director,  Dr.  MUTER. 
Daily  Lectures  on  the  following  subjects  :— 

Chemistry.  Materia  Medica. 

Botany.  Pharmacy. 
Physics.  Classics. 
The  School  has  accommodation  for  wo  Students,  and  contains  an 
excellent  Museum  and  a  very  completely  fitted  Chemical  Laboratory 
tor  50  J  unior  and  20  Senior  Pupils,  with  water  and  gas  at  every  working 

'"Registered  Lodgings  arc  provided  for  Country  Students,  where  they 
can  depend  on  comfort  and  economy. 

For 
Mr.  V. 

Cross,  London,  S.fc.. 


Caustic,  Chlorate,  Decomposing,  and  Oxalic  Pant. 

Gas  Producers  for  Heating  Furnacea. 

Pyrites  Burners  for  Irish,  Norwegian,  and  Spanish  Ores. 

Retorts,  Acid,  Gas,  Nitre,  Nitric  Acid,  and  \  itriol  Refining. 

Improved  Steam  Superheaters  for  Resin  Refining,  &c. 

Improved  Steam  Sulphur  Pans. 

Photographs,  and  other  information,  supplied  on  receipt 
of  Orders. 

FRANCIS    H.  FEARNS, 

Marlborough  Works,  Pcckham. 

Offices:  36,  Marlborough  Road,  Pcckham,  London,  S.E. 
Manufacturer  of  every  description  of 

(tlrttrital  Apparatus,  Tcltgrapbs,  Jnbuction 
Coils,  glagnftfj-glaftinfs,  &t.t  it. 

Also  Scientific  Instruments,  Graphoscopcs, 
Stereoscopes,  Microscopes,   Telescopes,  Sc.,  &c. 

A     Jaitiptions  of  Fancy  Cabinet  Work  to  orJtr,  c-hcUiz.t  ami 
for  Exportation. 

Shippers  and  Merchants  will  find  a  large  stock  of  all  kinds 
of  goods  at  above  address. 

KST  F.  H.  F.  has  Steam  Machinery,  and  by  its  means  is  enabled 
to  execute  orders  promptly  and  of  the  best  quality. 

OXIDE    OF  IRON. 

We  are  prepared  to  supply,  on  moderate  terms, 

HYDRATED  PEROXIDE  OF  IRON  (BOG  OCHRE) 

quality  as  supplied  by  us  to  several  of  the  most  extensive  Gas 
Companies,  and  which  baa  given  entire  satisfaction. 

FRANCIS  RITCHIE  AND  SONS,  BELFAST. 


S1 


,r  all  particulars,  enc'.ose  a  stamped  envelope  to  the  Secretary, 
W.  Baxter,  at  his  office,  Central  Public  Laboratory,  Kcnmngton 


M' 


ilicates  of  Soda  and  Potash  in  the  state  of 

Soluble  glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quslity,  suitea  tor  the  manufacture  of  Soap  and  other  purposes 
supplied  on  best  terms  by  W.  GOSSAGE  and  Sons,  Soap 
Works,  Widncf,  Lancashire. 

London  Agents.  CLARKE  and  COSTE,  19  and  ao.  Water  Lane. 
To*er  Street.  EX., who  holdalockieedy  fordelivery. 


LITERARY. 

essrs.  Paterson  &  Vary  are  prepared  to 

— .  undertake  the  original  composition  of  all  kinds  of  Descriptive 
Bills.  Psrophlets, Lectures  (or  new  ideas,  Inventions.  Exhibitions. or  for 
Medical  Purposes.  Addresses,  Debatei,  Seimons, Tracts,  Biographies, 
bkcUhes.  Essays,  Tales,  Ac.  prepared  in  an  acceptable  manner,  \\orks 
rrvi«d  far  the  press.  Translations  cHefied  w ith  fidelity  and  spirit. 
B.V.hs,  Deaths,  a'nd  Marriage,  searched  for.  May*.  PATBRSCff  * 
VARY.  Literary  Bureau  and  Agency,  a  Kings  Road,  Bedford  Row, 
London  W.C.  .  . 

•ethylated   Spirits.— David   Smith  Kidd, 

L  Licensed  Maker,  Commercial  Street  Shoredilch,  N.E. 
Also  FINISH.  FUSEL  OIL.  and  RECT.  NAPHTHA. 

Soda 

uantitics  and  either  solid 
Ardwick  Chem  .al 


P  hloride  of  Calcium  (Purified  Muriate  of  Lime), 

W    total  insoluble  impurities  under  j  per  cent. 

CHLORIDE  OF  BARIUM  (Muriate  of  Baryta),  free  from  Iron 
and  Lead,  total  impurities,  water  excepted,  under  i  per  cent 
GASKELL,  DEACON,  &  CO.. 
Alkali  Manufacturers  Wishes,  Lancashire. 


M' 


Water-glass,  or  Soluble  Silicates  of 
and  Potash,  injaxge^or  small^uantitit 


to  Everybody. — 

can  ha\c  it.     If  you  want 


or  in  solution,  at 
Works,  ManchtsUr. 


Rl 


Royal  Polytechnic— Notice 
U  you  want  SCIENCE,  you  ca 
INSTRUCTION,  you  can  have  it.  If  you  prefer  AMUSEMENT, 
you  can  have  it.  You  can  have  either,  or  alt  three,  by  pa>  ing  the 
Admission  Fee  of  One  Shilling !—  The  Easter  Programme  cuu'uins: — 
1.  ECONOMY  OF  GAS;  Seeger's  New  Apparatus.— 2.  Something 
morcaboul  SUGAR;  New  Lectures,  by  Professor  Garijner.— 3.  The 
WONDKRS  OF  ACOUSTICAL  SCIENCE;  New  Lecture,  by  Mr. 
I.  L.  Kino.-a.  LATEST  NEWS  FROM  ASHANTEE  ;  New 
Lecture,  by  Mr.  B.  J.  Mali  en.-}.  SIR  WALTER  KALLUGH'S 
DKEAM!  QUEERER  THAN  EVER!  This  Historical  Inco. 
herency  has  been  re  written  by  Dr.  Croft,  and  will  be  produced  with 
new  Songs,  Dresses,  Effects,  and  Appointments.  Daily  at  4  and  9, 
by  Mr.  J.  Oscar  Hartwsll  — Many  other  Entertainments.— Opea 
u  and  7.  Carriages  at  3  and  10. 

Digitized  by  LiOOgle 
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Volumetric  Determination  of  Carbonic  Acid. 


THE    CHEMICAL  NEWS. 

Vot.  XXIX.   No.  758. 


ON  THE  VOLUMETRIC  DETERMINATION  OF 
CARBONIC  ACID 

BY  A 

MODIFICATION  OF  SCHIEDLER'S  APPARATUS- 

By  EDWARD  NICHOLSON, 
Army  Medical  Department. 

In  the  course  of  some  experiments  on  limestone?,  limes, 
and  cements,  I  had  great  need  of  an  apparatus  which 
would  enable  fairly  accurate  determinations  of  carbonic 
acid  to  be  made  with  rapidity.  I  considered  it  useless  to 
import  a  Schiebler's  apparatus  if  the  india-rubber  bladder 
which  forms  part  of  it  was  essential,  for  even  thick  india- 
rubber  tubing  loses  its  elasticity  after  a  few  months  in 
India,  and  very  thin  india-rubber  would  probably  arrive  in 
a  glutinous  condition.  I  therefore  tried  setting  up  a 
modified  form  of  the  apparatus  with  the  limited  stock  of 
materials  at  hand,  and  dispensing  with  the  india-rubber 
bladder.  The  results  have  been  so  successful  that  I  think 
the  simple  apparatus  I  made  might  be  the  basis  of  a  less 
complicated  apparatus  than  that  devised  by  Dr.  Schiebler. 
I  append  a  sketch  showing  in  Fig.  1  the  actual  apparatus 
I  set  up,  in  Fig.  2  that  which  I  would  recommend  for  use 
in  countries  where  the  manufacture  of  apparatus  is  carried 


Fig. 


It  will  be  seen  that,  for  the  second  graduated  tube  of 
Scbiebler's  apparatus,  with  its  outlet-pipe,  reservoir-bottle,  in  one 
and  blowing-tube,  I  substitute  a  reservoir  which  can  be 
lowered  as  the  pressure  of  gas  forces  down  the  column  of 
water  in  the  graduated  tube.  I  dispense  with  the  dia- 
phragm formed  by  the  india-rubber  bladder,  relying  on  the 
impossibility  of  diffusion  taking  place  beyond  the  double 

V>  1 »  I  K  Anr*r\r*  tka  ck^rl  *  ■  *f>       «i*Vs      l>»     *Um  A«a,Aa*«»a«*aai 
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equivalent  to  0-5  grm.  of  calcium  carbonate  will  not  be 
beyond  its  capacity  at  least  in  most  European  laboratories. 
I  he  reservoir  should  be  able  to  contain,  within  its  perfectly 
cylindrical  part,  somewhat  more  than  the  quantity  of 
water  for  which  the  tube  is  graduated. 

To  set  the  apparatus  in  working  order,  raise  the  reser- 
voir (by  means  of  the  cord  and  counterpoise)  until  its 

SIS  fn^.,8J  ,n5\0r  1  inch  below  ,h«  *«o  of  the 
graduated  tube,  and  then  pour  in  distilled  water  until  the 
column  rises  to  that  point.  Note  the  lower  level  of  the 
water  in  the  reservoir,  consequent  on  the  smaller  calibre 
of  the  graduated  tube;  this  difference  for  capillarity  should 
be  maintained  at  all  readings  of  the  column  of  water 

SSSJS  C.t  TV*  Under  Pre8sure-  *«  the  end  of  an 
operation  ;  the  difference  can,  if  necessary,  be  accurately 

IriT^,  aY.  m,e:ui\of  a  s"!!  corresponding  to  that  of  the 
graduated  tube,  and  marked  on  the  frame,  or  by  a  slidine 
pointer;  but  this  is  really  unnecessary,  for  the  allowance 
can  be  made  with  sufficient  accuracy  by  the  eve  Con- 
sidering that  the  height  of  the  column  is  only  affected  bv 
less  than  one-tenth  of  the  amount  of  error  in  the  adjust- 
ment of  the  reservoir-level,  the  possible  error  in  an  ad  just - 

Z'Z^l  *  T  '"; • rivial'  An  error  of  a  whoIe  centimetre 
of  height  in  the  adjustment  would  affect  the  readine  to 

v9Crv?„Xie?Vf  0  06  C  Cu 0nly'  Even  wi,h  a  res«v°'r  of 
varying  calibre,  as  ,n  the  case  of  the  funnel  used  in  the 

rather  rude  apparatus  I  set  up,  the  greatest  possible  error 
arising  from  defedive  adjustment  for  capillarity  is  well 
within  01  c.c.  * 

itodt of  Operaling.-Imo  the  flask  or  bottle  used  for 
the  reaction,  a  weighed  quantity  of  powdered  carbonate 
is  introduced,  together  with  a  glass  or  gutta-percha  tube 
containing  either  5  c.c.  or  to  c.c.  of  diluted  hydrochloric 
a  *  T  ,  .  ,be,ng  connected  with  the  apparatus, 
adjust  the  level  of  the  water  to  zero,  and  then  close  the 
a.r-cock  at  the  top  of  the  bulb-tube.  Holding  the  flask 
by  the  neck  with  the  right  hand,  allow  the  acid  to  flow  on 
to  the  carbonate,  while  the  left  hand,  on  the  cord  of  the 
counterpoise,  lowers  the  reservoir  as  the  gas  forces  the 
water  down  in  the  graduated  tube.  Agitate  the  flask  as 
the  action  slackens,  and  when  the  column  remains  fixed 
read  off  the  height  the  level  of  the  reservoir  being  adjusted 

Seflfi^"   »KhC  °perat!0n.  Sniped,  disconnect 

the  flask ;  raise  the  reservoir  in  order  to  drive  carbonic 
dioxide  out  of  the  apparatus,  and  then  open  the  air-cock 
it  may  be   eft  open  until  the  next  operation.    In  the 

fevKX  ™?  m         \therC  iS  00  air  c°ck'  an« 
le%el  of  the  water-column  being  depressed  by  the  act  of 

closing  the  flask  cannot  be  brought  to  zero  ;  I  therefore 

lower  the  reservoir  to  the  proper  level,  re»d  off  the  heieht 

of  the  column,  and  deduct  the  number  from  that  found 

after  the  operation. 

The  sources  of  possible  error  in  determination  by  this 
apparatus  are—  '  xnl% 

1.  From  expansion  of  the  gas  disengaged,  in  consequence 
of  the  heat  produced  during  reaction  onsequencc 

*-J™™  the  absorption,  or  rather  retention,  of  gas  by 
the  acid  used  for  decomposition  of  the  carbonate.  X 
.1,      1,  .    aWears  10  be  quite  unimportant,  except  when 
he  substance  operated  on  contains  much  free  base,  as  in 
the  case  of  a  partially  carbonated  lime;  when  operating 

ZZ  JrhTnQe'  T  naSk  Sh0uld  be  naif- 
warm  water  during  the  reaction.    The  second  error  can 

down  at  0  8  c.c.  for  10  c.c.  of  acid,  sp.  gr.  1-12  I  think  it 
better  for  each  operator  to  ascertain  the  error  for  the  acid 
he  uses ;  let  h.m  make  two  sets  of  experiments  with  the 
samequantit.es  of  calcium  carbonate,  decomposing thi ! 
in  one  set  by  5  c.c.  in  the  other  by  10  c.c,  of  a"id 
find  that  1  c.c  for  5  c.c.  of  dilute  acid  (diluted  with  its 

SS.?  T'l,."  *  g,°0d  alIowa"ce;  it  is.  if  anything, 
slightly  under  the  mark. 

•  "f  gas  obtained  being  corrected  for  absorr 


volume  o 

■  tion,  the  result  may  be  calculated^ip  twV'wav's  'as^^Vi 
bulb  during  the  short  time  which  the  operation  requires,    the  original  apparatus  is  used— Either  th«. 
If  the  graduated  tube  be  of  130  c.c,  a  quantity  of  gat  I  may  be  succeeded  by  a  standard 


  -----  ■  ••iiv  1 .  t 

experiment  on  the  same 
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quantity  of  pure  calcium  carbonate  (in  this  case  there  is 
no  correction  excepting  that  for  absorption,  and  a  simple 
proportion  gives  the  percentage),  or  the  regular  calculation 
may  be  applied. 

For  the  latter  calculation,  special  tables  are  of  little 
use.  In  my  laboratory  (Bangalore),  3000  feet  above  sea- 
level,  they  would  require  to  be  very  extensive  to  be  of  any 
service.  The  calculation  can,  however,  be  done  with 
perfect  accuracy  in  a  very  few  minutes  by  the  aid  of  loga 
rithms  ;  a  set  of  three  experiments  for  a  mean  can  be  en- 
tirely carried  out  and  calculated  in  less  than  half  an  hour. 
The  following  is  the  rule  :— 

Corr.  for  Pressure.   Corr.  for  Temp.      Conversion  into  Weight. 

.  -    1  —  '    x    i-f£/  X  4-468  =  CaCO,  in  milligrms. 
-6a 

V1  is  volume  corrected  for  absorption ;  B,  barometric 

pressure ;  T,  tension  of  watery  vapour ;  i  -  0  0037,  co* 

efficient  of  expansion  of  CO*  (mean  of  0  00371,  Rcgnault, 

and  0-00369,  Magnus) ;  /,  temperature ;  4-468  is  the  short 

iq6'6 
factor  of  • 

Example  I.— Barometer,  690  m.m.;  temperature,  ai's" 
(therefore  tension  of  watery  vapour,  19  m.m.).  0-2000 
grm.  of  marble,  containing  0-3  per  cent  of  impurity,  gave, 
in  three  experiments,  53  6, 53-4, 53  8  c.c. ;  mean,  53-6  c.c. ; 
corrected  for  absorption,  54  6  c.c. 

1-7371926 


Log.  546 
-  Log.  760 


2-8*08136  Constant. 


2 8563790 
28267225 


-fLog.  £71(6^0-19) 

1  6831015 

-  Log.  107955(1  +  0-0037  x  21-5)  0  0332226 


+  Log.4468 


1-6498789 

0-6501131  Constant. 


22999920  — 19952  m.grs., 
( -  Log.  of  quantity  taken,  for  percentage)        or  99-76  £ 
If  COa  be  required,  either  the  result  may  be  multiplied  by 
0  44,  or  log.  1966  may  be  substituted  for  that  of  the  short 
factor  4-468. 

ExampU  II.— 0*2500  grm.  of  hydraulic  limestone  gave, 
in  three  experiments,  45-8,  46-2,  45-7  c.c.;  mean,  45-9; 
corrected,  46-9  c.c 

lit  Method  (by  Standard). — The  same  quantity  of 
marble  (allowance  being  made  for  impurity,  0  2507  grm. 
was  taken)  gave  67*1  c.c.  of  gas;  corrected  for  absorption, 
681  c.c. 

4fi"? =0-6887,  or  68-87  per  cent  of  calcium  carbonate 
68- 1 

and  Method  (by  Calculation).— Barometer,  690  ;  tem- 
perature, 22*. 

Log.  46  9-log.  760+ log. 670-4 -log.  10814  +  log. 4  468  = 
=  log.  i-o  93(-log-  0  2500)  =68-372  per  cent. 
The  limestone  gave  on  analysis- 
Moisture    110 

Sand  and  clay  ..  29-00 
Magnesium  =  MgC03  . .  0-70 
Calcium  =  CaCOj      ..  6845 

99  a5  .  . 

I  have  used  this  apparatus  for  some  time  with  steadily 
good  results.  One  great  advantage  of  it  is  that  it  cannot 
get  out  of  order,  except  by  the  rotting  of  the  india-rubber 
tubes  in  warm  climates;  and  that,  if  left  unused  indefi- 
nitely, it  always  remains  ready,  enabling  a  determination 
of  carbonic  acid  to  be  done  at  any  moment  in  the  space  of 
ten  minutes.   

New  Appointment.— Mr.  William  Morgan,  Ph.D., 
F  C  S.,  has,  wc  understand, been  appointed  Public  Analyst 
for  the  Borough  of  Swansea. 


ON  THE  APPLICATION  OF  THE 

POTASSIUM    PERMANGANATE  PROCESS 

FOR  THE 

VOLUMETRIC     DETERMINATION     OF  IRON 

TO  THE 

ANALYSIS  OF  HEMATITE  IRON  ORES. 
By   R.  W.  EMERSON  MACtVOR. 

As  Lowenthal  and  Leasing  have  shown  that  a  hydrochloric 
acid  solution  of  a  ferrous  salt  cannot  be  titrated  by  a 
normal  solution  of  potassium  permanganate,  and  as  native 
ferric  hydrate  is  not  dissolved  to  any  great  extent  by  sul- 
phuric acid,  the  author  has  devised  the  following  process 
with  a  view  of  allowing  of  the  application  of  Marguerite's 
method  to  the  estimation  of  iron  contained  in  hematite 
iron  ores  :— 

A  weighed  portion  of  the  finely-powdered  ore  is  intro- 
duced into  a  long-necked  flask,  and  treated  with  dilute 
sulphuric  acid.  The  flask  and  its  contents  are  then  heated 
to  a  temperature  of  about  100°  C,  and  a  quantity  of 
metallic  zinc  (free  from  iron)  added  to  the  hot  liquid,  and 
the  heating  continued  for  a.  few  minutes,  when  the  whole 
of  the  ferric  hydrate  will  have  passed  into  solution,  having 
been  converted  into  ferrous  sulphate.  The  strongly  acid 
solution  is  then  diluted  with  water,  and  filtered  from  the 
insoluble  (silica,  &c),  which  is  then  well  washed.  Any 
ferrous  sulphate  which  may  have  become  oxidised  during 
the  process  of  filtration  must  be  reduced  by  the  addition 
of  zinc,  and  boiling  the  liquid  until  no  ferric  salts  are 
present.  The  liquid,  after  having  been  allo  wed  to  cool,  is 
titrated  in  th?  usual  way  with  the  permanganate  solution. 

The  results  obtainable  by  the  above  process  are  highly 
satisfactory. 

67,  Park  Road,  Glasgow, 
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FAVRE  AND^VALSON  ON  CRYSTALLINE 
DISSOCIATION.' 

Of  what  nature  is  the  phenomenon  of  solution  of  a  solid 
substance  in  a  liquid  ?  This  is  the  question  which 
MM.  Favre  and  Valson  have  endeavoured  to  answer  in 
a  series  of  researches  communicated  successively  to  the 
Paris  Academy  during  the  past  two  years. 

Starting  from  a  certain  analogy  between  the  phenomenon 
of  solution  and  the  well-known  fact  of  condensation  of 
a  gas  by  a  solid,  the  authors  imagine  that,  in  a  saline 
solution,  the  aqueous  molecules  are  condensed  about  the 
saline  molecule,  as,  in  a  piece  of  charcoal  impregnated 
with  carbonic  acid,  the  carbonic  acid  gas  is  condensed 
about  the  molecule  of  carbon.  That  there  is,  indeed,  a 
coercitive  action  of  the  salt  on  the  solvent  appears  to  be 
indicated  by  the  new  properties  of  the  liquid  after  solution 
of  the  salt;  and,  in  particular,  by  retardation  of  the 
boiling-point,  lowering  of  the  point  of  congelation,  and 
diminution  of  tension  of  the  vapour  emitted  by  the  liquid. 

••  Eh  rtiumt,  when  a  salt  is  dissolved  in  water,  each 
molecule  tends  to  place  itself  in  equilibrium  with  the  neigh- 
bouring molecules  of  water,  the  water  exerting  a  dis- 
sociating action  on  the  salt,  and  the  salt,  on  its  part, 
exerting  a  coercitive  aclion  on  the  water."  To  these  two 
aclions  correspond  two  contrary  thermal  effects,  the 
difference  of  which  only  is  indicated  by  the  calorimeter 
when  we  seek  to  estimate  numerically  the  calorific  phe- 
nomenon accompanying  solution. 

Such  is  the  new,  and  certainly  plausible,  point  of  view 
adopted  by  the  authors.  It  is  no  doubt  a  hypothesis, 
and  a  bold  one,  to  attribute  to  the  water,  and,  in  general, 
to  whatever  menstruum  is  employed,  the  whole  contraction 
observed  in  the  solution ;  but  as  the  authors,  while  follow- 
ing the  guiding  of  hypothesis,  have  not  omitted  to  conj 
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nature,  the  results  obtained  are  not  the  less  valuable  for 
science,  which  may  gladly  record  them,  without  becoming 
bound  by  the  theoretical  ideas  with  which  they  are 
associated.  Without  insisting,  therefore,  on  those  ideas, 
without  following  the  authors  in  a  not  very  happy  calcula- 
tion of  the  heat  liberated  by  coercition  of  the  water  during 
solution,  we  proceed  to  expound  some  of  the  results  of 
this  long  series  of  researches— results  on  which  the  reader 
may  put  his  own  interpretation. 

I.  Law  of  Modules — ThcrmoNcutrality. — If  a  large 
number  of  saline  solutions  are  compared  together,  the  ther- 
mal effect  due  to  each  of  the  saline  radicals  is  always  the 
same,  independent  of  the  second  radical  with  which  it  is 
associated,  and  defined  by  a  constant  quantity,  termed 
its  thermal  module.  To  this  law,  established  by  experi- 
ments that  are  now  old,  is  referred  the  principle  of  the 
thermo-neutrality  of  salts  ;  in  virtue  of  which  different 
salts,  put  successively  in  the  same  quantity  of  water, 
behave,  from  the  thermal  point  of  view  (provided  they  do 
not  give  a  solid  precipitate),  in  the  same  way  as  if  they 
were  dissolved  separately,  the  various  saline  radicals 
being  in  complete  indifference  to  each  other,  so  that  one 
cannot  say  that  one  of  the  metalloidic  radicals  is  associated 
with  one  of  the  metallic  radicals  rather  than  with  another. 

Formulated  in  1840,  by  Hess,  in  terms  almost  the  same, 
and  verified  by  Graham,  the  principle  of  thermo-neutrality 
has  received  from  the  calorimetiic  studies  of  M.  Favre  a 
full  confirmation,  wherever  the  salts  operated  with  have 
been  salts  with  a  strong  acid. 

Among  the  numerous  experiments  made  by  M.  Favre  on 
this  subject,  I  will  cite  only  the  following,  in  which  have 
been  measured  the  quantities  of  heat  liberated  by  the 
solution  of  1  equivalent  of  a  salt  in  a  large  quantity 
{230  equivalents)  of  pure  water,  or  in  the  same  quantity  of 
water  containing  already  1  equivalent  of  another  salt  in 
solution  :— 

Sulphate  of  potassium  3357 

„       ammonium   3279 

copper   3329 

,,  ammonium  and  of  copper  3377 
„       potassium  and  of  copper..  3432 

sodium   3370 

..       *inc   3324 

Experiments  based  on  quite  another  principle  lead  to 
the  same  conclusions.  M.  Favre  has  observed,  in  fact,  that 
equal  quantities  of  heat  were  liberated  by  the  precipitation 
of  1  equivalent  of  sulphate  of  baryta,  when  chloride  of 
barium  dissolved  was  made  to  react  on  different  neutral 
sulphates,  simple  or  double,  in  extended  solution.  The 
results  are  contained  in  the  following  tablet- 
Quantity  of  Heat  Liberated  by 
Solution  of  the  Salt. 


Salts  Experimented 


Sulphate  of 


„       sine..  .. 

„       sodium  .. 

„  line  ..  .. 
Chloride  of  potauium 

,.  copper  .. 
Nitrate  of  potauium 

Chloride  of  copper  .. 
Acetate  ol/inc  ..  .. 


In 

Pure 
Water. 


-9333 
-1009 
-2001 

-9335 
—tool 
-4574 

-2194 
-1647 


In  Water 

containing; 

already  in 
Solution  the 
Equivalent  of  a 
Foreign  SaJi. 

-9454 
— 1018 
-1956 

-9«3 
-1970 

-4390 
-  2411* 
-80.3 

-2187 

*' 

-1530 


11. 

} 


The  foreign  tall,  at* 
icady  in  solution,  was 
chloride  of  copper. 

The  foteicn  salt,  ace- 
tate of  rinc. 

The  foreign  salt,  ni- 
trate of  potassium. 
The  foreign  salt,  sul- 
phate of  ammonium. 


The  thermo-neutrality  of  these  solutions  is  a  necessary 
inference. 

II.  Densi-Ncutrality. — In  studying  the  variations  of 
volume  which  accompany  the  phenomenon  of  solution, 
M.  Valson  has  observed  that  the  densities  of  saline  solu- 
tions satisfy  relations  of  the  same  kind  as  the  quantities  of 
heat  called  into  play.    Suppose  a  series  of  normal  saline 
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solutions ;  that  is,  containing  1  equivalent  (in  grammes) 
of  anhydrous  salt  dissolved  in  1  litre  of  water.  If  we  pass 
from  one  saline  solution  to  another,  different  from  the  first 
only  by  the  metallic  radical,  experiment  shows  that  there 
is  a  variation  of  density  proper  to  the  new  metallic  radical ; 
which  variation  is  constant,  and  independent  of  the  common 
metalloidic  radical.  Similarly,  if  we  pass  from  a  given 
solution  to  another  solution  differing  by  the  metalloidic 
radical,  this  difference  involves  a  variation  in  the  density 
proper  to  the  new  metalloidic  radical  and  independent  of 
the  metallic  radical.  Thus  there  are  modules  of  density 
(which  are  simply  these  variations),  as  there  are  thermal 
modules,  the  radicals  always  preserving,  in  some  sort, 
their  personality  ;  and  there  is  a  neutrality  with  reference 
to  densities  as  there  is  with  reference  to  heat.  The 
principle  of  densi-neutrality  permits,  moreover,  of  the 
same  restrictions  as  the  principle  of  thermo-neutrality, 
restridions  to  which  we  shall  return  later. 

M.  Valson  has  even  extended  the  relation  of  neutrality 
to  still  other  actions ;  he  has  shown  that  capillary  actions 
also  satisfy  the  law  of  modules,  and  that  consequently 
they  are  of  the  same  order  as  the  preceding. 

III.  Special  Study  of  Alums. — The  alums  have  specially 
attracted  the  attention  of.  MM.  Favre  and  Valson,  who 
have  studied  them  as  types  of  double  salts,  as  regards  both 
the  thermal  phenomena  and  the  phenomena  of  contraction, 
which  accompany  solution. 

According  to  the  principle  of  thermo-neutrality,  a  double 
•alt,  soluble,  no  longer  exists,  in  a  solution  sufficiently 
extended,  in  the  state  of  a  double  salt.  This  has  been 
ascertained  by  the  authors,  in  the  case  of  alums,  by  the 
double  experimental  method  they  had  already  followed  for 
verifying  the  principle  of  thermo-neutrality ;  they  have, 
then,  employed  successively—  (1)  the  solution  of  a  salt 
in  water  containing  already  another  salt  dissolved ;  (2)  the 
precipitation,  by  chloride  of  barium,  of  the  acid  of  the 
double  salt  in  extended  solution. 

They  have  thus  observed  the  destruction  of  alums  by 
water,  and  they  have  seen,  added  to  this,  the  dissociation, 
likewise  by  water  (and  even  to  an  advanced  degree),  of  the 
sulphate  of  sesquioxide  of  iron,  which  entered  into  the 
composition  of  two  of  the  alums  experimented  with. 

Thus,  according  to  the  calorimetric  experiments,  water 
seems  to  limit  itself,  in  the  case  of  alums  in  general,  to 
dissociate  the  two  constituent  salts ;  whereas,  with  alums 
of  iron,  it  appears  to  dissociate  also  the  elements  of  sul- 
phate of  sesquioxide  of  iron,  even  to  such  a  point  that, 
according  to  the  experiments  of  precipitation  by  chloride 
of  barium,  the  sesquioxide  remains  in  solution  in  presence 
of  an  acid  which  has  ceased  to  exert  upon  it  its  ordinary 
chemical  adion.  Is  there  not  something  here  related  to 
the  curious  modifications  of  sesquioxide  of  iron  studied  by 
Graham  and  M.  Debray  ? 

The  study  of  phenomena. of  contradion,  which  accom- 
pany the  solution  of  alums,  shows  that  the  principle  of 
densi-neutrality  is  true  for  these  salts,  like  the  principle  of 
thermo-neutrality. 

There  are,  in  fad,  modules  of  density  for  the  constituent 
radicals  of  these  salts ;  that  is  to  say,  that  each  metal  has 
a  proper  action  on  the  density  of  the  normal  solution, 
independent  of  actions  of  the  same  order  exerted  by  the 
other  radicals  present. 

We  may  add  that  there  are  also,  in  the  case  of  alums, 
capillary  modules,  which  the  authors  have  carefully  deter* 
mined. 

The  whole  of  these  determinations  prove  that  alums 
(and  double  salts  in  general)  cannot  subsist  in  presence 
of  water,  but  that  they  are  decomposed  into  their  con- 
stituent salts.  Indeed,  we  always  find  the  same  numbers 
for  the  density  or  the  capillary  height  of  solutions  of  alums, 
as  for  the  quantity  of  heat  called  into  play  in  solution  ; 
whether  they  are  determined  directly  through  the  experi- 
ment of  dissolving  the  alums,  or  calculated  from  numbers 
furnished  by  the  solution  of  each  of  their  constituent  salts. 

IV.  Eruptions  to  the  L.jk-j  of  N«tlr<tlity.— The  fore- 
going researches  show  that  thermo-neutraluy  and  densi- 
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neutrality  are  correlative  properties  of  neutral  saline  solu- 
tions ;  when  there  is  thermo-neutrality  there  is  also 
densi-neutrality,  and  vice  vena. 

The  experiments  of  which  we  have  now  to  speak  have 
shown  that,  when  one  of  the  properties  disappears,  the 
other  disappears  also. 

M.  Berthelot  has  some  beautiful  researches  on  salts 
which  form  an  exception  to  the  principle  of  thermo- 
neutrality,  and  important  consequences  are  deduced 
relative  to  the  comparative  action  of  strong  acids  and  of 
weak  acids.  These  denominations  have  now  been  con- 
siderably advanced  in  precision  ;  the  preference  of  certain 
acids  fcr  certain  bases  has  been  distinctly  affirmed  and 
justified.  We  shall  not  insist  further  on  this  side  of  the 
question;  and,  putting  aside  the  acid  salts  which  the 
researches  of  M.  Thomsen  have  classed  among  the  excep- 
tions.  we  shall  merely  consider  the  phenomena  of  con- 
traction presented  by  certain  double  salts,  selecting,  as 
our  authors  have  done,  salts  already  studied  by  M.  Ber- 
thelot. 

If  we  dissolve  1  equivalent  of  carbonate  of  soda  in 
1  litre  of  water  containing  already,  in  solution,  1  equiva- 
lent of  sulphate  of  ammonium,  the  mixture  presents  an 
exception,  with  reference  to  thermo-neutrality,  which  is 
explained,  as  M.  Berthelot  has>  shown,  by  supposing  an 
exchange  almost  complete  between  the  acids  and  the 
bases. 

The  study  of  densities  leads  to  the  same  consequences ; 
the  agreement  between  observation  and  calculation  being 
re-established  only  if  we  take  for  calculation  of  aver- 
ages, not  the  original  salts,  but  salts  (carbonate  of 
ammonium  and  sulphate  of  sodium)  resulting  from  their 
double  decomposition.  The  conclusions  are  the  same 
with  borate  of  sodium  and  sulphate  of  ammonium. 

In  a  general  manner,  the  salts  with  strong  acids  alone 
satisfy  the  double  relation  of  neutrality. 

In  citing  these  results,  which  have  particularly  struck 
us  in  the  work  of  MM.  Favre  and  Valson,  our  object  has 
been,  not  so  much  to  call  the  reader's  attention  to  the 
results  themselves,  as  to  show  him,  by  some  examples, 
what  valuable  deductions  may  be  made  from  these  re- 
searches. 
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Fifth  Annual  Report  of  the  State  Board  of  Health  of 
Massachusetts.  January,  1874.  Boston  :  Wright  and 
Potter. 

A  substantial  volume  of  550  pages,  abounding  in  matter 
interesting  to  all  sanitary  authorities  and  medical  prac- 
titioners. The  work  comprises  the  "  General  Report  "  of 
the  Board  :  the  Financial  Report ;  a  paper  on  "  Preventive 
Medicine,  and  the  Physician  of  the  Future  ;"  a  report  on 
the  present  condition  of  certain  rivers  in  Massachusetts, 
together  with  considerations  touching  the  water  supply  of 
towns;  the  "Brighton  Abattoir;'*  Report  on  the  Health 
of  the  Farmers  of  Massachusetts;  Cerebro- Spinal  Menin- 
.  gitis  in  Massachusetts  in  1873  ;  Hospitals  ;  Political 
Economy  of  Health  ;  School  Hygiene  ;  the  Work  of 
Local  Boards  of  Health  ;  the  Use  of  Galvanised  Iron  for 
the  Storage  and  Conveyance  of  Drinking- Water  ;  the 
Health  of  Towns. 

Most  of  these  papers  are,  of  course,  medical,  rather 
than  chemical,  in  their  nature.  We  do  not  find  any  novel 
suggestion  as  to  the  best  method  of  dealing  with  sewage, 
though  the  admission  of  such  refuse  into  rivers  is  strongly 
condemned,  and  the  deterioration  of  the  streams  and 
lakes  from  which  the  towns  of  Massachusetts  derive  their 
water  supply  is  pointed  out  as  a  growing  evil.  There 
appears  even  reason  to  anticipate  that,  without  active 
measures  are  adopted,  Lake  Cochituate,  from  which  the 
Boston  water-works  arc  fed,  may  become  polluted. 
The  analytical  method  used  in  determining  the  nitro- 


genous impurities  in  water  is  that  of  Wanklyn,  Chapman, 
and  Smith,  which  is  justly  pronounced  "  the  best  and  most 
available  means  at  present  at  our  command."  The  oxy- 
gen held  in  solution  in  the  waters  has  been  determined 
with  a  standard  solution  of  hydrosulphite  of  soda,  as  pro- 
posed by  Schiitzenbergcr  and  Risler. 

As  regards  the  use  of  galvanised  iron  for  water-pipes 
and  cisterns,  there  appears  to  be  decisive  evidence  that 
the  zinc  is  attacked,  and,  to  a  small  extent,  dissolved. 
We  should  not,  however,  feel  free  to  endorse  the  opinion 
that  "  the  contained  zinc-salts  in  solution  do  not  exert 
any  deleterious  effects  upon  the  human  system." 

It  seems  to  us  that  the  public  in  the  United  States  take 
a  lively  interest  in  sanitary  matters,  and  that  the  Reports 
of  their  Boards  of  Health,  whether  for  entire  States  or  for 
single  cities,  are  more  accessible  and  more  widely  circu- 
lated than  are  documents  of  a  corresponding  character  in 
England. 

Medical  and  Pharmaceutical  Notes.    By  E.  R.  Squibb, 
M.D.    Philadelphia  :  Sherman  and  Co. 

This  pamphlet  includes  papers  on  the  Pteservation  of 
Hypodermic  Solutions;  on  Ergot  and  its  Preparations; 
on  Rhubarb  ;  on  Physicians'  Pocket-Cases  ;  on  Buying 
Alcohol  and  Distilled  Spirits ;  and  on  a  General  Apparatus 
Stand,  Upright  Condenser,  Pinchcock,  and  Burette  Stand. 

We  very  much  approve  of  the  author's  proposal  that 
alcohol  should  be  sold  exclusively  by  weight,  and  that  in 
all  transactions  its  strength  should  be  expressed,  not  by 
reference  to  the  excise  "  proof,"  but  simply  by  the  weight 
percentage  of  absolute  alcohol  present. 

Dr.  Squibb's  apparatus-stand  seems  likely  to  be  useful, 
but  we  could  not  make  its  construction  intelligible  to 
readers  without  the  use  of  illustrations. 
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Bulletin  of  the  Busscy  Institution.    Cambridge  (U.S.)  : 

Welch,  Bigelow,  and  Co. 
The  "  Bussey  Institution  "  is  a  foundation  in  connection 
with  Harvard  University,  having  for  its  object  agri- 
cultural experiments  and  investigations, and  the  "diffusion 
of  sound  agricultural  principles  and  methods."  The 
"  Bulletin  "  before  us  is  the  first  yearly  issue  of  its  trans- 
actions. 

Professor  Storer  calls  attention  to  the  very  low  character, 
and  relatively  high  price,  of  the  superphosphates  used  in . 
the  State  of  Massachusetts,  many  of  which  contain  not 
above  5  per  cent  of  soluble  phosphoric  acid,  and  are  sold 
at  double  their  calculated  agricultural  value. 

The  Bussey  Institution  will,  doubtless,  do  good  service 
to  agriculture,  and  we  wish  it  a  prosperous  career  and  full 
appreciation. 

The  Gas  Managers'  Handbook.  Consisting  of  Tablcfc, 
Rules,  and  useful  information  for  Gas  Engineers,  &c. 
By  T.  Nkwbioging.  Second  Edition.  London:  W. 
B.  Kino. 

This  work  has  been  filled  with  promiscuous  matter  under 
high  pressure.  The  type  is  small,  the  margins  narrow, 
and  the  language  remarkably  concise.  We  find  here  in- 
formation mechanical,  chemical,  commercial,  legal,  and 
historical.  We  find  formula  for  coloured  fires,  devices 
for  illuminations,  varnishes,  cements,  lacquers,  arith- 
metical tables  (some  of  which,  as  cloth  measure  and  yard 
measure,  have  no  very  direct  bearing  on  the  subject  in 
hand),  prices  of  materials,  hints  on  chemical  nomenclature, 
and  it  is  hard  to  say  what.  Even  the  value  of  manures 
has  not  been  overlooked,  gas  liquor  obtaining  the  post  of 
honour,  on  the  faith  of  certain  results  obtained  by  a 
Mr.  Wilson,  of  Largs.  Had  this  experiment  been  carried 
on,  season  after  season,  the  consequence  would  soon  have 
appeared  as  utter  sterility.  Neither  ammonia,  nor  phos- 
phates, nor  potash,  nor  any  one  of  the  elements  of  vege- 
table life,  can  alone  maintain  the  fertility  of  a  plot  of  land 
under  cultivation.   Whatever  substance,  in  a  desultory 
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experiment,  happens  to  be  wanting  to  a  plot  of  land  will, 
if  applied  as  a  manure,  produce  astonishing  results  ; 
whilst  on  another  plot,  where  the  soil  is  in  a  different 
condition,  it  may  be  nearly  useless. 

Wc  find  another  curious  passage  bearing  upon  agricul- 
ture : — "  Gas-pipes  laid  through  arable  land  do  it  no  harm, 
but  rather  good,  inasmuch  as  they  help  to  drain  the  land. 
The  joints  should  be  carefully  made,  as  the  escape  of  gas 
is  fatal  to  vegetable  life."  As  the  joints  are  rarely,  if  ever, 
absolutely  air-tight,  we  fear  that  the  benefit  to  the  land 
must  be  infinitesimal. 

The  bulk  of  the  information  here  offered  is,  however, 
accurate  as  far  as  it  comes  within  cur  cognisance,  and  we 
have  no  doubt  that  gas  managers  will  find  it  a  very  useful 
companion.  One  thought  which  this  book  suggested  to 
us  we  deem  it  right  not  to  suppress."  The  gas  manufacture 
is  essentially  a  chemical  art.  The  original  decomposition 
of  the  coal,  the  purification  of  the  gas,  the  separation  and 
utilisation  of  the  by-producls  are  all  chemical  processes. 
Mechanical  operations  play  a  very  subsidiary  part.  Yet 
the  conduct  of  this  manufacture  has  fa'" 
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the  hands  of  engineers.  The  work  before  us  is  written  by 
an  Associate  of  the  Institute  of  Civil  Engineers.  It  is 
dedicated  to  the  President  of  th3t  body. 

We  will  venture  to  say  that,  unless  chemists  follow  the 
example  of  all  other  professions,  and  organise  themselves, 
the  encroachments  made  upon  them  by  medical  practi- 
tioners, by  pharmaceutists,  and  by  engineers,  will  ulti- 
mately cut  away  the  entire  ground  from  under  their  feet. 


Inklings  of  Artel  Atttomctry  ;  showing  how  Rectal,  Curvi- 
linear, and  Mixed  Planes  may  be  Measured  by  their 
Constituent  Parts  with  more  Exactitude  than  by  em- 
ploying the  Radii  of  Circles  and  Chords  of  Arcs.  By 
William  Houlston.  London  :  Simpkin,  Marshall, 
and  Co. 

A  small  book,  with  .1  long  title  and  a  useful  object,  but 
written,  unfortunately,  in  a  Img-jage  not  to  be  acquired 
on  short  notice.  As  a  specimen,  wc  quote  the  following : — 
"  In  a  block-ct-nrc  amalgless  a  flux  of  48  ams  arises  when 
composed  of  4K  amalgams  (for  48  amalgs),  along  with 
3  frag  quoins  and  a  sub-germ  ;  then  4  germs  (for  a  semi- 
umbel)  make  it  a  capsule  fluxed  48  ams;  this,  in  turn,  is 
taken  from  a  capsule,  and  4  circles  of  4'  each  fluxed 
12  ams,  yields  the  4  circles  cleared  off  the  flux."  "A 
semi-circlet  is  a  combination  of  a  semi-mitre  and  biperiare, 
or  a  dualgerm  and  fan-cap."  We  fear  the  public,  on 
reading  such  passages,  will  be  apt  to  exclaim,  with  old 
Mistress  Quickly  :  "  By  my  troth,  Captain,  these  are  very 
bitter  words."  We  may  congratulate  ourselves,  however, 
that  the  author  is  a  mathematician,  and  not  a  chemist, 
as  in  that  case  his  new-coined  terms  would  have  contained 
far  more  syllables  than  they  now  do  letters. 
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COMMERCIAL  ANALYSES. 

To  the  Editor  of  the  Chemical  Neil's. 
Sir, — With  regard  to  Mr.  CooU's  letter,  which  appeared 
on  the  8th  inst.,  allow  me  to  offer  the  following  remarks: — 
It  is  a  well-known  fact  that,  after  combining  the  amount 
of  phosphoric  and  carbonic  acids  in  bones,  bone-ash,  &c, 
with  lime  and  magnesia,  a  certain  proportion  of  lime 
remains  over,  which,  according  to  Professor  Meintz,  is 
assumed  to  occur  as  calcic  fluoride,  and  to  amount  in 
recent  bones  to  about  3}  per  cent. 

In  a  pamphlet  published  in  1861,  Dr.  Voelcker  showed 
that  recent  bones  do  not  contain  so  large  a  proportion  of 
calcic  fluoride.  With  reference  to  the  excess  of  lime, 
which  he  invariably  found  in  his  analyses  of  absolutely 
ijjones,  as  well  as  in  commercial  bone-ash  and  animal 
vs  write*  as  follows :— "  As  lime  and  phosphoric 


acid  unite  together  in  so  many  different  proportions,  and 
unite  together  in  so  many  different  proportions,  and  as 
many  of  these  compounds  are  basic  in  their  character,  it 
is  highly  probable  that  bone-ash  contains  a  more  basic 
phosphate  of  lime  than  has  hitherto  been  supposed  to 
exist."  At  all  events,  it  is  a  well-established  fact  that 
bones,  bone-ash,  and  animal  charcoal  contain  a  consider- 
able quantity  of  lime,  which  is  neither  combined  as  tri- 
basic  phosphate,  carbonate,  nor  fluoride  of  calcium. 

The  cause  of  this  excess  of  lime  has  been  enquired  into 
lately  in  Germany,  and  interesting  papers  by  F.  Wibel 
and  C.  Aeby  appeared  in  Not.  4  and  7  of  this  year's 
Berichte  der  Deutschen  Chemischcn  Gesellschaft  tu  Berlin. 
These  gentlemen,  though  differing  in  their  conclusions 
as  regards  the  pre-existence  of  the  more  basic  phosphate 
of  lime  in  recent  bones,  both  agree  that  such  a  basic  phos- 
phate exists  in  bone-ash  and  animal  charcoal. 

In  186 r,  Dr.  Voelcker  showed  that  the  excess  of  lime  in 
bone-ash  does  not  occur  as  caustic  lime,  and  cannot  be 
converted  into  carbonate  by  treatment  with  amnionic 
carbonate.  Wibel  has  also  made  the  same  observation, 
and  proved  the  interesting  fact  that,  upon  heating  tricalcic 
phosphate  and  calcic  carbonate  together,  a  certain  amount 
of  lime  of  the  latter  enters  into  combination  with  the 
phosphate,  and  is  not  re-converted  into  carbonate  by  treat- 
ment with  ammonic  carbonate.  From  30  to  40  per  cent 
of  the  total  carbonic  acid  in  the  original  substance  becomes 
thus  lost. 

I  trust  these  remarks  will  meet  Mr.  Cook's  difficulty.— 
I  am,  &c, 

Fredk.  Jas.  Lloyd. 

16,  Barbara  Street,  B«m»bory,  N. 


THE    EVIDENCE    OF  EXPERTS. 



To  the  Editor  of  the  Chemical  News. 
The  letter  of  "Accuracy,"  in  Chemical  Ntws,  vol.  xxix., 
p.  215,  has  led  me  to  cite  the  following,  which  came  undtr 
my  own  observation  a  few  months  ago : — 

A  person,  calling  himself  a  "  professor  of  chemistry,'' 
and  practising  as  consulting  and  analytical  chemist  in  a 
manufacturing  town  in  England,  is  engaged  by  the  plaintiff 
in  a  trial  by  arbitration,  where  the  verdict  rests  principally 
on  chemical  evidence.  The  following  are  two  out  of  many 
equally  correct  statements  made  by  this  chemist  at  one  of 
the  sittings  of  the  case.  The  statements  were  made  dir- 
tinctly  by  the  chemist,  and  written  down  by  the  arbitrator 
as  follows  :— 

First.—"  (That  iron  pyrites  is  a  sulphide  of  iron  having 
more  sulphur  than  a  protosulphide),  and  that,  when  burned 
for  the  production  of  sulphuric  acid,  the  excess  of  sulphur 
burns  away  and  leaves  protosulphide  of  iron."  Here  he 
was  questioned  as  to  whether  it  was  not  principally  oxide 
of  iron  which  was  left,  but,  as  an  acknowledgment  of  tins 
would  have  quashed  a  theory  he  previously  advanced,  he 
positively  denied  it. 

Second.  —  He  said  "that  vat  waite,  as  generally  pro- 
duced, contained  no  trace  of  matters  soluble  in  water, 
that  it  was  entirely  composed  of  sulphide  of  calcium,  and 
that  it  was  incapable  of  oxidation." 

It  would  be  well  if  the  system  of  trafficking  in  chemical 
evidence  could  be  abolished, and  that  "  professors"  of  the 
above  stamp  should  find  that  something  stronger  than 
their  moral  principles  would  compel  them  in  any  legal 
case  to  give  their  unbiassed  opinions  or  none  at  all.— 
I  am,  &c, 

Justice. 

May  ss,  1S74. 

SODA   AND  SEWAGE. 

To  the  Editor  of  the  Chemical  News. 
Sm, — I  have  read  with  much  interest  Mr.  Vincent's  paper 
on  the  manufacture  of  soda.   I  want  to  point  out  how,  i 
my  opinion,  an  additional  profit  may  be  yet  incorporaten 
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with  Le  Blanc's  process,  and  another  by-product  made 
available.  I  have  patented  a  process  for  the  treatment  of 
aluminous  schist  with  sulphurous  acid  gas,  air,  and  steam, 
and,  by  subsequent  lixiviation,  the  production  of  a  liquor 
containing  tbe  sulphates  of  aluminium,  iron,  and  mag- 
nesium. Under  another  patent,  1  treat  the  liquor  thus 
produced  with  chloride  of  sodium,  and,  by  crystallisation, 
separate  the  sulphate  of  sodium  formed.  By  using  the 
proper  proportion  of  sodium  chloride,  a  concentrated  solu- 
tion will  remain,  containing  the  chlorides  of  aluminium, 
iron,  and  magnesium.  This  may  be  used  for  the  purpose 
of  sewage  defcecation,  or,  as  described  in  my  patent,  it 
may  be  first  treated  with  a  proportion  of  the  original  liquor 
sufficient  toconvert  the  magnesium  chloride  into  sulphate, 
which  may  be  crystallised  out,  and  the  concentrated  solu- 
tion of  aluminium  and  iron  chlorides  used  for  sewage 
purposes.  These  results  have  been  worked  out  by  me  at 
great  expense,  and  I  believe  each  step  in  the  process  to 
be  practical  and  feasible,  and  that,  if  the  process  were 
applied,  sulphate  of  sodium  might  be  produced  at  a  reduced 
iost,  and  an  exceedingly  cheap  sewage  material  put  into 
the  market  as  a  by-product. 

I  solicit  the  publication  of  these  particulars  in  your 
columns,  as  I  am  exceedingly  anxiouB  to  ascertain  the 
views  of  practical  men  on  the  subject. — I  am,  &c, 

Sidney  W.  Rich. 


CHEMICAL  VACANCIES. 

To  the  Editor  of  the  Chemical  News. 
Sir,— Subscribers  to  the  Chemical  News  must  often  have 
noticed  in  the  advertisement  page  the  large  number  of 
advertisements  for  situations  in  proportion  to  tbe  number 
of  chemists  wanted.  1  do  not  know  how  others  fare,  but 
twice  I  have  advertised  for  a  situation,  and  on  neither 
occasions  got  an  answer.  Is  the  supply  of  chemists  in 
excess  of  the  demand  for  them,  or  is  there  any  other  reason 
for  the  disproportion  ?  Chemists,  too,  as  a  rule,  do  not 
advertise  for  situations  on  the  principle  that  when  a 
chemist  is  wanted  he  is  advertised  for.— I  am,  &c, 

A.  Z. 

Miy  15, 1S74. 
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oti.  All  decreet  of  temperature  are  Centigrade,  OBletsotatrwiM 
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Comptes  Rendus  Hebdomadmires  des  Sicncti  de  VAcademii 
des  Sciences,  Apr*!  6,  1874. 

Experimental  Researches  on  Bihydrated  Sulphuric 
Acid.— Is.  Pierre  and  Ed.  Puchot.— If  in  a  bath  at  5°  to  6' 
below  o*  we  place  a  flask  fitted  with  a  thermometer,  and 
containing  bihydrated  sulphuric  acid,  it  takes  the  tem- 
perature 7-5%  and  deposits  crystals  more  and  more  abun- 
dant. As  long  as  the  whole  of  the  liquid  is  not  solidified 
the  temperature  of  the  interior  remains  stationary,  whilst 
the  external  temperature  of  the  bath  gradually  rises.  The 
temperature  of  the  acid,  SOj.zHO,  remains  for  a  longtime 
at  the  same  point,  whilst  that  of  the  external  liquid  may 
exceed  -f  io°.  If  in  a  bath  cooled  below  o*  the  acid, 
SOj,2HO,  assumes  and  preserves  so  long  the  temperature 
7-5',  it  is  because  in  solidifying  it  disengages  a  sufficient 
quantity  of  latent  heat  which  keeps  the  temperature  at 
this  point.  The  acid,  S03,2HO,  is  one  of  the  bodies  in 
which  it  is  easiest  to  show  the  phenomena  of  surfusion. 
The  authors  have  kept  from  500  to  600  grms.  at  the  tem- 
perature of  melting  ice  without  any  trace  of  crystallisation. 
Even  agitation  was  inoperative,  but  on  dropping  in  a  few 
ragmcnts  of  the  crystalline  hydrate  crystallisation  at  once 
et  in.    The  crystalline  form  of  S03,2HO  is  an  oblique 


rhomboidal  prism.  If  sufficiently  cooled  common  sul- 
phuric acid  diluted,  but  containing  less  than  2  equivalents 
of  water,  can  be  split  up  into  the  crystalline  bihydrate. 
and  into  a  more  concentrated  acid. 

New  Process  for  Determining  the  Alcohol  in  Wines. 
— M.  Ducleaux. — If  to  a  known  volume  of  water  larger 
and  larger  quantities  of  alcohol  are  added,  the  density  and 
the  superficial  tension  of  the  mixtures  obtained  are  simul- 
taneously diminished,  and  consequently  there  is  an  in- 
crease in  the  number  of  drops  which  they  form  if  allowed 
to  flow  slowly  from  a  given  aperture.  If  this  aperture 
has  constant  dimensions  the  number  of  drops  correspond- 
ing to  each  alcoholic  mixture  is  constant  also.  The  dif- 
ference between  the  numbers  thus  found  is  large  enough 
to  furnish  a  basis  for*  a  very  sensitive  alcoholometric 
method.  The  instrument  proposed  is  a  pipette  holding 
5  c.c.  It  is  filled  with  the  alcoholic  liquid  under  examina- 
tion, and  the  number  of  drops  escaping  is  counted.  From 
this  number  the  proportion  of  alcohol  is  calculated  by  the 
aid  of  tables  which  the  author  has  drawn  up.  Slight  traces 
of  liquids  more  diffusible  than  alcohol,  such  as  acetic 
ether,  greatly  increase  the  number  of  drops. 

Density  of  Hydrogen  Combined  with  Metals. — L. 
Troost  and  P.  Hautefeuille.— The  definite  compounds 
formed  by  hydrogen  with  palladium,  potassium,  and 
sodium  have  many  characters  in  common.  All  are  obtained 
by  the  direct  action  of  their  elements.  Hydrogen  unites 
■with  palladium  at  100",  with  potassium  above  200s,  and 
with  sodium  at  higher  temperatures.  The  compounds 
formed  are  stable  at  common  temperatures.  Their 
formula:  are  PdjH,  K2H,  NaaH.  If  hydrogen  gas  is 
allowed  to  act  upon  these  definite  compounds  the  absorp- 
tion is  very  slight  in  the  sodium  compound,  greater  in  th 
potassium,  and  considerable  in  the  palladium.  This 
absorption  yields  no  new  compounds,  it  is  a  mere  con- 
densation of  the  gas.  The  authors  calculate  the  specific 
gravity  of  the  condensed  hydrogen  at  0*629. 

Experiments  on  Combustion  in  the  Animal  Or- 
ganism.— P.  Schutzenberger. — The  author  concludes  that 
the  deoxidation  of  the  bsemoglobin  is  due  to  combustion 
going  on  in  the  blood  itself. 

Bromised  Derivatives  of  Pyruvic  Acid.— E.  Grimaux. 
—The  author  has  obtained  and  examined  the  dibromo- 
pyruvic  and  tribromo-pyruvic  acids. 

Modifications  Introduced  into  the  Preparation  of 
Reduced  Iron.  — M.  Crolas. — The  author  maintains  tba 
pulvis/trri  prepared  by  his  method  is  chemically  pure,  and 
never  evolves  sulphuretted  hydrogen  during  its  stay  in  tbe 
stomach. 

Determination  of  Lime  in  Meteoric  Waters. — H 
Mari^- Davy. —The  author  has  devised  a  volumetric  method 
for  the  determination  of  lime.    The  solutions  employed 
are  chloride  of  calcium,  oxalate  of  ammonia,  and  perman- 
ganate of  potash.    The  standard  lime  solution  is  obtained 
by  dissolving  1*786  grms.  carbonate  of  lime  in  1  litre  of 
distilled  water  acidulated  with  pure  hydrochloric  acid. 
Each  c.c.  of  this  liquid  contains  1  milligrm.  of  lime.  The 
oxalic  solution  contains  16  429  grms.  oxalate  of  ammonia 
per  litre.    For  ordinary  use  this  solution  is  diluted  with 
twenty  times  its  bulk  of  water.    If  the  oxalate  was  neutra 
each  c.c.  of  the  diluted  liquid  would  precipitate  0*2 
milligrm.  of  lime,  and  would  absorb  0  0714  milligrm.  o 
oxygen  to  convert  the  oxalic  acid  into  carbonic  acid. 
The  manganic  solution  contains  0*062  milligrm.  perman- 
ganate of  potash  per  litre.    The  author  placed  in  a  glass 
20  c.c.  of  the  lime  liquor,  and  81  c.c.  of  the  dilute  oxalic 
solution  so  as  to  ensure  excess.   On  the  other  hand,  he 
placed  in  a  small  flask  20  c.c.  of  water  with  4  drops  o 
hydrochloric  acid.    He  heated  till  bubbles  began  to  appear 
and  then  added  the  permanganate  drop  by  drop  till  a  per- 
manent violet  tint  appeared.    The  permanganate  em- 
ployed was  o'6o  c.c.    This  is  the  necessary  correction  for 
tint.     20  c.c.  of  distilled  water,  mixed  with  x-ioth  of '  th* 
oxalic  solution  and  4  drops  of  hydrochloric  acid-  """"  ™ 
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the  same  manner,  decolourised  14*05  c.c.  of  the  perman- 
ganate, the  correction  for  tint  having  been  made.  Each 
c.c.  of  the  oxalic  solution  decolourises  then  7  02  c.c.  of 
the  permanganate.  The  mean  is  then  7  c.c,  a  number 
which  requires  verification  from  time  to  time.  The  pre- 
cipitation of  oxalate  of  lime  being  complete,  the  clear 
supernatant  liquid  is  decanted,  and  15,  20,  and  30  c.c.  of 
this  liquid  are  successively  treated  as  above.  The  volumes 
of  the  permanganate  decolourised  have  been  o-66,  o  65, 
and  0  66  per  c.c.  of  water.  The  101  c.c.  of  the  total  liquid 
would  therefore  decolourise  66  66  c.c.  The  Si  c.c.  of 
oxalic  solution  employed  would  have  decolourised 
81  x  7  0 ^567.  The  quantity  of  oxalic  acid  withdrawn  by 
the  20  milligrms.  of  lime  would  therefore  have  decolourised 
500*3  c.c,  whence  the  author  concludes — (1)  That  each 
c.c.  of  the  oxalic  solution  would  throw  down  0  28  milligrm. 
in  place  of  0*25  of  lime,  and  would  absorb  0  08  milligrm. 
in  place  of  0*0714  milligrm.  of  oxygen.  (2)  That  each  c.c. 
of  the  manganic  solution  represents  0-040  milligrm.  of 
lime,  and  0  01 14  milligrm.  of  oxygen. 

April  13,  1874. 
Remarks  on  the  Spectrum  of  Aqueous  Vapour 
observed  in  Aerostatic  Voyage  by  M.M.  J.  Croce- 
Spinelli  and  Sivel. — M.  Janssen. — The  autnor  recalls 
some  observations  in  India  and  on  the  Red  Sea,  as  show- 
ing that  the  vapour  ads  on  all  the  solar  radiations,  from 
the  rays  of  obscure  heat  to  the  ultra  violet;  the  electric 
action  appearing  especially  in  the  less  refrangible  part, 
and  being  due,  he  supposes,  to  an  effect  of  temperature. 
M.  Croce-Spinclli's  observations  confirm  him  in  the  belief 
that  the  sun  has  not  reached  that  period  of  cooling  at 
which  aqueous  vapour  begins  to  form  in  the  exterior 
envelopes. 

Note  of  Baron  Larrey  on  an  Unpublished  Work  of 
M.  Toilet,  on  a  System  of  Incombustible  Military 
Barracks  and  Hospitals  of  Ogival  Form. 

Note  Accompanying  the  Presentation  of  the  Fourth  1 
Volume  of  the  "  Memorial  del'Artillerie  de  la  Marine."  | 
— M.  Dupuy  De  Lome. — This  volume  contains  an  account 
of  experiments  which  show  that  the  generally  received 
law,  that  the  resistance  of  the  air  to  artillery  projectiles  is 
proportional  to  cubes  of  their  velocities,  is  approximately 
true  only  for  mean  velocities ;  for  low  velocities  the  resist- 
ance increases  less  quickly,  and  for  high,  more  quickly 
than  the  cubes.  In  a  note  on  explosive  substances 
M.  Sarran  has  calculated,  for  various  of  these,  the  tem- 
perature and  force  of  explosion,  and  the  total  work  each 
of  them  is  capable  of  furnishing.  From  sundry  experi- 
ments the  Naval  authorities  have  been  led  to  adopt,  for 
guns  of  14,  16,  19,  and  z*  centimetres,  powder  of  the 
Belgian  type  of  Wetteren,  having  an  absolute  density  of 
i-8,  the  grains  (in  cakes  of  15  m.m.  thickness)  having  a 
volume  of  2}  to  4  c.c.  Attention  is  being  given  to  the 
advantage  (in  the  case  of  large  cannon)  of  large  prismatic 
or  cylindrical  grains  of  20  to  25  c.c,  pierced  with  seven 
small  cylindrical  holes.  [A  specimen  of  the  powder  was 
presented.]  This  geometrical  disposition  is  useful,  because, 
as  the  grains  consume,  the  diameter  of  the  holes  increased, 
so  that  the  productive  surface  of  the  gas  increases,  or  at 
least  remains  constaot ;  while,  with  ordinary  massive 
grains,  this  surface  is  at  its  maximum  at  the  beginning  of 
the  deflagration,  and  rapidly  diminishes. 

Extreme  Smallness  of  the  Apparent  Diameter  of 
Fixed  Stats. — M.  Stephan.— In  various  cases,  by  pro- 
ducing certain  phenomena  of  interference,  one  may 
augment  the  sensibility  of  ordinary  optical  instruments. 
If  a  telescope  be  directed  towards  a  luminous  point,  and 
be  crossed  by  a  screen  pierced  with  two  small  apertures, 
there  is  formed  in  the  focal  plane  a  system  of  fringes  f 
alternately  dark  and  bright,  and  by  a  simple  theory  the 
angle  is  known  at  which  the  distance,  /,  between  the  first 
two  dark  fringes  will  appear  from  the  optical  centre  of  | 
the  objective.    Estimated  in  seconds  of  an  arc,  it  is  repre- 
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seated  by  the  relation  — (the  length  of 


■  being  supposed  equal  to  0*0005  m.m.,  and  /  expressed  in 
I  millimetres).    If  the  luminous  source  have  sensible  dimen- 
sions, its  different  points  give  rise  to  systems  of  fringes 
which  encroach  on  one  another.    If,  then,  its  diameter  is 

equal  or  superior  to  j —  the  covering  is  complete,  and  the 

fringes  disappear.  If,  on  the  other  hand,  the  fringes  per- 
sist, we  may  conclude  that  the  diameter  of  the  source  is 
less  than  the  proportion  named.  This  is  the  principle 
M.  Stcphan  applied.  He  used  a  lunular  screen,  the  larger 
axes  of  the  lunules  being  parallel,  and  65  centimetres 
apart.  Having  made  a  large  number  of  observations,  he 
finds  that  none  of  the  stars  examined  (Sinus  included) 
had  an  apparent  diameter  which  reaches  0158".  All  pre- 
sented fringes.  It  is  remarkable,  too,  that,  with  all  the 
stars  (the  observer  being  the  same)  the  appearance  of 
fringes  commenced  at  the  same  magnification.  M.  Stephao 
perceived  it  first  at  a  magnification  of  600,  never  under 
this.  Thus  the  mutual  encroachment  of  the  system  of 
fringes  produced  by  the  extreme  waves  may  be  neglected 
in  comparison  with  the  separation  of  the  bands  of  each 
system.  In  other  words,  not  only  is  the  apparent  diameter 
of  those  stars  less  than  0*  158",  but  it  is  a  very  small  fraAion 
of  this  number. 
I  Temperature  of  the  Solar  Surface. — M.  Vicaire. 
— The  author  argues  that  P.  Secchi's  estimate  is  still 
(though  reduced  to  two  cyphers  less  than  formerly)  far 
from  the  reality,  which  probably  does  not  exceed  a  few 
thousand  degrees. 

Determination  of  the  Calorific  Intensity  of  the 
Solar  Flux.— Extract  from  memoir  by  M.  Duponchel. — 
Spectrum  analysis  has  proved  the  similarity  of  composition 
of  all  stars,  and  probably  the  specific  heat  of  the  sun  is 
equal  to  that  of  our  earths  and  metals,  the  average  of 
which  is  not  more  than  0*12.    M.  Martius's  observations 
in  1864  showed  that  the  calorific  radiation  emitted  per 
square  metre  of  the  solar  surface  could  not  be  less  than 
9,356,000  calories  per  minute  (a  number  eleven  times 
higher  than  that  given  by  Pouillet).     Applying  these 
figures  to  Pouillet's  problem,  the  gradual  cooling  of  the 
6un,  from  equal  and  constant  radiation  into  space,  would 
correspond  to  an  annual  lowering,  not  of  i-iooth  of  a 
degree,  but  of  140°  at  least  in  the  mean  temperature  of  its  . 
entire  mass  (supposing  perfect  condudibiltty).    Such  a 
result  shows  the  necessity  of  explaining  the  calorific  effects 
of  the  sun  by  an  incessant  cause  of  renewal  of  heat  other 
than  any  that  have  been  suggested  hitherto.  M.  Duponchel 
requested  the  opening  of  a  sealed  packet  put  in  the  hands 
of  the  Secretary  in  December,  1873,  in  which  he  advances 
a  theory  of "  circulation  of  calorific  movement  in  planetary 
systems."    He  supposes  a  calorific  and  luminous  flux 
emitted  by  the  photosphere  principally  in  the  plane  of  its 
equator,  and  which  he  terms  the  arterial  flux,  and  there 
is  a  corresponding  venous  flux,  equal  and  contrary  in 
direction,  going  to  the  poles.    These  two  fluxes  of  beat, 
having  points  of  departure  and  of  arrival  little  different, 
in  all  the  regions  of  space,  being  nearly  parallel  or  con- 
centric and  rigorously  equal,  the  venous  flux  constantly 
restores  to  the  sun  the  heat  emitted  by  the  arterial  flux. 
The  two  fluxes  may  be  considered  as  the  two  branches  of 
the  same  current  or  circuit  of  vibration  of  the  ether, 
occurring  in  the  phostosphere  which  it  traverses  from  the 
regions  of  the  poles  to  those  of  the  equator,  its  ascending 
branch  being  diffused,  and  its  descending  branch  concen- 
trated uniformly  in  all  the  regions  of  space. 

Influence  of  a  Vibrating  Membrane  on  the  Vibra- 
tion of  a  Column  of  Air. — M.  Gripon. — If  a  tuning-fork 
mounted  in  its  case  be  vibrated,  and  a  membrane  of  collo- 
dion or  vegetable  paper  vibrating  in  unison  with  it,  be 
placed  near  the  opening  of  the  case  (at  4  or  8  centimetres) 
the  intense  sound  from  the  case  is  greatly  weakened,  and, 
it  may  be.  extinguished.  (No  such  effect  is  observed  if 
the  membrane  give  a  different  sound  from  the  instrument, 
or  if  a  solid  plate  be  used  instead).  Membrane  and  air 
both  cease  to  vibrate.   The  latter  will  only  vibrate  anew 
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if  a  fork  of  higher  pitch  be  substituted  on  the  case.  M. 
Gripon  describes  Beveral  other  experiments  of  a  similar 
nature. 

Experiment  Demonstrating  the  Part  Played  by  the 
Veins  in  Absorption.— M.  Ore.— This  is  an  improvement 
on  Magendie's  method. 

Aerostatic  Ascent  on  March  22  by  MM.  Croce 
Spinelli  and  Sivel. — This  second  note  is  devoted  to 
meteorological  falls.  The  route  of  the  balloon  is  shown 
in  a  drawing.  Among  other  things,  the  authors  mention 
having  passed  through  a  mass  of  very  light  needle-shaped 
ice  crystals  at  about  5000  metres.  They  were  from  20  to 
40  centimetres  apart,  and  sparkled  bo  as  to  be  visible  at 
100  metres.  The  temperature,  +13' at  starting,  fell  to 
zero  on  passing  through  a  cloud,  rose  a^ain  to  +2°  above 
the  cloud,  and  progressively  decreased  to  -22'  at  7000 
metre*.  The  hair  hygrometer,  which  marked  <}2*  at  the 
ground  corresponding  to  + 130,  marked  only  54  at  7300 
metres.  Two  currents  were  observed  ;  the  one.  limited 
by  the  cloud  at  1S00  metres,  had  a  velocity  of  9  to  r2  metres 
per  second,  and  a  direction  between  \V.  and  W.S.W. ; 
the  higher  cuirent,  much  thicker,  had  a  direclion  between 
N.VV.  and  N.N.W.,  and  was  moving  21  or  22  metres  per 
second.  It  is  to  be  noted  that  on  March  23,  the  day  after 
the  ascent,  the  current  at  the  ground  was  N.N'.W.,  on  the 
34th  N.,  and  the  25th  N.N.E.  The  current  above  seems 
to  have  dominated  over  that  below. 

Observations  apropos  of  a  Note  by  M.  Morcau  on 
the  Application  of  the  Physomctcr  to  Studying  the 
Function  of  the  Swimming  Bladder. — M.  Harting.— 
The  author  has  made  many  experiments  with  his  physo- 
meter  during  the  last  two  years,  but  mostly  on  fresh  water 
fish,  and  he  gives  his  conclusions  (which  he  does  not  apply 
to  all  fish  with  bladders).  The  chief  causes  of  variation 
of  volume  of  the  bladder  are—  (1)  Ascent  and  descent  in 
the  water  by  action  of  the  fir.s  (change  of  pressure) ;  (2) 
secretion  and  absorption  of  gases  contained  in  the  bladder ; 
(3)  respiratory  movement*.  This  influence  was  not  seen 
in  all  the  species  examined.  It  is  shown  by  small  oscilla- 
tions in  the  water  column,  each  oscillation  composed  of  a 
rapid  and  direct  ascent,  and  of  three  smaller  oscillations 
during  descent.  (4)  The  active  compression  of  the  bladder 
through  a  muscular  contraction.  This  was  rare,  and  the 
diminution  caused  by  it  very  small.  M.  Harting  concludes 
that  the  adive  rvle  of  the  swimming  bladder  in  descent 
and  ascent  in  the  water  is,  for  the  fishes  examined,  almost 
nit. 

Apparatus  Indicating  Automatically  the  Presence 
of  Blocks  of  Ice  or  Icebergs  about  Ships. — M.  Michel. 
— A  case  suspended  from  the  side  of  the  ship  encloses  a 
bimetallic  thermometer  with  a  small  rod  attached  to  the 
helix,  which  moves  right  or  left  according  as  the  tempera- 
ture of  the  latter  rises  or  falls.  When  the  temperature 
falls  the  rod  comes  against  a  small  metallic  knob  and  thus 
closes  a  circuit,  ringing  a  bell  placed  near  the  officer  on 
watch. 

Liebig's  Annalcn  dtr  Chttnu  und  Phnrmncit. 
March  8,  1874. 
Aldehyd  Derivatives  of  Naphthylamin.— Dr.  G. 
Papasogli. — The  author  suspended  recently  distilled 
naphthylamin  in  water  at  50s  C,  into  which  a  current  of 
sulphurous  acid  was  passed.  The  naphthylamin  gradually 
dissolved,  forming  a  reddish  yellow  liquid.  On  cooling, 
a  polysulphite  crystallised  out  in  nacreous  leaflets  grouped 
together  in  the  form  of  rosettes.  If,  however,  the  warm 
aqueous  solution  of  sulphite  of  naphthylamin,  containing 
excess  of  sulphurous  acid,  is  mixed  with  benzaldehyd, 
added  drop  by  drop  with  constant  stirring,  a  precipitate 
is  formed  which  re-dissolves,  and  on  cooling  dendritically 
arranged  leaflets  of  an  aldehyd  compound  make  their 
appearance.  This  is  naphthylamin-benzol-bisulphite, 
C.oHgN.SH^Oj.CjHfcO. 

Action  of  Amides  upon  Phenols.— Dr.  J.  Guareschi. 
—The  author  has  studied  the  action  of  benzamid  and 


phenol,  of  acetamid  and  phenol,  of  benzamid  and  cresol. 
of  benzamid  and  salicylate  of  methyl,  and  of  benzamid  and 
salicylate  of  ethyl. 

History  of  Cymol. — Dr.  J.  Guareschi.— An  account  of 
experiments  undertaken  with  the  oil  of  cumin,  in  which 
he  recognises  two  cymols,  one  of  which  turns  the  plane  of 
polarisation  to  the  right. 

On  Aconic  Acid.— Fr.  Meilly.— A  very  lengthy  paper, 
not  adapted  for  abstraction. 

Eklogite  of  Upper  Franconia.— Dr.  v.  Gerichten.— A 
specimen  from  Hppenrcuth,  near  Hof.  It  contains  red- 
brown  garnet,  with  finely  developed  suifaces  w  0  202,  of 
a  size  generally  exceeding  5  m.m.  Omphacite  is  also 
interspersed  in  grass-green  granules,  often  interrupted  by 
radiating  crystals  of  disthene  and  limpid  grains  of  quartz. 
Needles  of  apatite  and  granules  of  iron  pyrites  are  also 
obseivcd.  Magnetic  pyrites  is  probably  also  present. 
The  powder  is  white  with  a  faint  reddish  tinge.  Specific 
gravity  =3-40:— 

Silica    5710 

Phosphoric  acid   traces 

Alumina    in6 

Ferric  oxide   2^84 

Petrous  cxidc    3"22 

Lime    »3-8o 

Magnesia    637 

Maganese  protoxide   031 

Potash   o'S  1 


Soda 
Water 


2-21 

054 

9892 


An  Eklogite  from  Silberbach,  near  Conradsrcuth,  has  a 
fine-grained  radiating  appearance  from  the  predominance 
of  leek-green  omphacite,  notwithstanding  the  large 
embedded  garnets.  It  contains  less  disthenc  and  quartz 
than  the  former.  Its  powder  is  grey,  and  its  specific 
gravity  =3  42;  it  contains— 

Silica   55*oo 

Phosphoric  acid  traces 

Alumina    >3'54 

Ferric  oxide   2  74 

Ferrous  oxide    3  37 

Manganese  protoxide   0  20 

Lime    12-09 

Magnesia    1021 

Potash   050 

Soda    210 

Water   032 


A  third  specimen  from  Mark  Sthorgast  contained  dihthenr, 
carinthin,  muscovitc,  biotite,  oligoclase,  quartz,  hyacinth, 
olivin,  apatite,  magnetic  pyrites,  and  ordinary  iron  pyrites. 
Its  composition  is— 

Silica   4SS1 

Zirconia  \ 

Phosphoric  acid  I  tracts 

Sulphur  J 

Alumina   i6'25 

Ferric  oxuV-   6'oo 

Ferrous  oxk'c    7-4>S 

Manganese  protoxide   0  43 

Lime    9'7- 

Magnesia    7-52 

Potash   0-46 

Soda    2-64 

Water   012 


99'43 


The  author  gives  aho  the  analyses  of  several  other  spec' 
mens,  points  out  the  chemical  and  geological  bearing  "n" 
his  researches,  and  gives,  in  conclusion  the  bibliof'V.v 
ofthesubjed.  .Jitf.oty 
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Method  for  the  Analysis  of  Crystalline  Minerals. 
— Dr.  v.  Gerichten.— Particular  weight  must  be  laid  on 
certain  preliminary  operations  which  are  too  often  over- 
looked. 

A.  (1)  Microscopic  examination  of  a  thin  section.  To 
the  experienced  eye  examination  with  a  good  lens  is  often 
sufficient.  (2)  Qualitative  examination  of  fragments  from 
different  portions  of  the  mass.  Especial  attention  should 
be  paid  to  the  rarer  bases  and  acids,  such  as  phosphoric 
acid,  chlorine  and  fluorine,  sulphuric  acid,  titanium,  sul- 

f>hide  of  hydrogen,  chrome,  zirconia,  glucina,  strontia, 
ithia, &c.  (3)  Separation  of  the  constituents  found  mixed 
in  the  mass,  either  mechanically  or  chemically,  with  weak 
acids,  fusion,  and  subsequent  treatment  with  acids.  (4) 


take  a  partial  analysis  of  the  portions  respectively  soluble 
and  insoluble  in  hydrochloric  acid.  (rt).  Portion  soluble 
in  hydrochloric  acid.  2  to  3  grms.  of  the  substance  are 
heated  with  hydrochloric  acid  to  a  high  temperature  in  a 
sealed  glass  tube.  In  repeating  an  analysis  the  same  tem- 
perature should  be  maintained  (See  Rammelsbcri.',  "  Quan- 
titative Chemical  Analysis  of  Minerals  and  Furnace  Pro- 
ducts," page  175).  All  the  phosphoric  acid  of  the  mineral 
is  found  in  the  ammoniacal  precipitate.  In  the  separation 
of  the  iron  and  the  alumina  tiie  hyposulphite  of  soda 
method  can  scarcely  be  recommended.  The  potash 
method  is  better,  but  titration  with  ptrmanganate  surpasses 
both  in  simplicity  and  accuracy.  (4).  The  residue  in- 
soluble in  hydrochloric  acid  is  divided  in  three  portions; 


Pulverisation  for  the  subsequent  quantitative  examination,    two  of  these  arc  set  apart  for  the  further  determination  of 


For  this  purpose  pieces  should  be  selected  which  have  a 
fresh  appearance.  In  coarse  grained  varieties  portions 
are  taken  which  fairly  represent  the  general  type  of  the 
rock  or  mineral.  The  operation  of  pulverising  is  best  per- 
formed in  a  steel  mortar.  The  powder  is  then  sifted 
through  lawn,  care  being  taken  that  the  harder  granules, 
e.g.,  beryll  or  zircon,  do  not  remain  on  the  sieve.  The 
powder  is  preserved  in  stoppered  bottles  perfectly  air  dry. 

B.  In  the  quantitative  analysis  the  constituents  gener- 
ally met  with  are  silicic  and  phosphoric  acid*,  chlorine, 
alumina,  the  oxides  of  iron,  oxide  of  manganese,  lime, 
magnesia,  potash,  soda,  and  water.    (1)  Determination  of 
water,     [a).  Hygroscopic  moisture.    The  substance  is 
dried  in  the  exsiccator,    (b).  Determination  of  the  water 
according  to  Ludwig's  method   (Tschermak's  Mineral. 
Miltheitungen,  1872,  (3),  188).    Ignition  to  a  white  heat 
in  a  platinum  tube,  and  weighing  in  a  chloride  of  calcium 
apparatus.    (2)  Phosphoric  acid.    About  1  grm.  of  the 
sample  is  fused  with  carbonate  of  potash-soda,  taken  up 
with  water,  evaporated  to  dryness  with  hydrochloric  acid, 
re-dissolved  with  dilute  hydrochloric  acid,  the  filtrate 
precipitated  with  molybdate  of  ammonia,  and  the  phos- 
phoric acid  finally  determined  as  pyrophosphate  of  mag- 
nesia.    (Although  phosphoric  acid  generally  occurs  as 
apatite,  which  can  be  decomposed  by  nitric  acid,  it  is  in 
every  case  preferable  to  proceed  as  above  directed.)  (3) 
Protoxide  of  iron.    (a).  Soluble  in  hydrochloric  acid. 
Variable  quantities  of  the  specimen  up  to  1  grm.  (accord- 
ing to  the  proportion  of  matter  soluble  in  hydrochloric 
acid)  are  heated  with  concentrated  hydrochloric  acid  in  a 
sealed  glass  tube  to  120*  to  150°  C.  for  one  or  two  hours, 
and  the  solution  titrated  with  permanganate.    (6).  In- 
soluble in  hydrochloric  acid.    About  0*5  grm.  of  the  sub- 
stance, mixed  with  a  few  drops  of  hydrochloric  acid,  is 
placed  in  a  covered  platinum  crucible,  provided  with  a 
short  entrance  and  exit  tube  of  platinum,  and  treated  with 
recently  prepared  and  concentrated  hydrofluoric  acid  in  an 
atmosphere  of  carbonic  acid,  evaporated  gradually  to  dry- 
ness in  the  same  gas,  and  titrated  with  permanganate. 
(It  may  be  advantageous  to  preserve  the  powdered  portions 
destined  for  the  determination  of  protoxide  of  iron  in 
sealed  glass  tubes  filled  with  carbonic  acid.)    (4)  Ingeneral, 
in  the  further  analysis,  the  portion  soluble  in  hydrochloric 
acid  is  examined  separately  from  the  part  unattacked  by 
the  same  solvent.    Such  a  method  can  never  give  much 
better  indication  than  a  lump  analysis.*    The  degrees  of 
decomposability  of  the  silicates  by  acids  are  only  approx- 
imately known,  and  the  partial  decomposition  of  a  silicate 
considered  as  insoluble  by  hydrochloric  acid  according  as 
the  action  !s  more  or  less  prolonged,  or  the  acid  more  or 
less  concentrated,  is  quite  unable  to  throw  a  light  upon 
complicated  mixtures  of  silicates.    Even  in  fine-grained 
minerals  it  is  worth  the  trouble  to  separate  the  constituent 
parts  of  the  mixture  by  means  of  lens  and  forceps,  and  to 
analyse  them  apart.    If  the  texture  of  the  specimen  is  very 
fine  and  homogeneous,  then — until  researches  have  been 
carried  put  which  indicate  the  limits  of  the  decomposition 
u    of  the  various  silicates  in  stronger  or  weaker  acids  and  at 
^  different  degrees  of  pressure — we  are  obliged  to  under- 

„•  Bausch  analyst,  where  an  entire  mineral,  or  an  accidental  mixture 
^WjJ  Several  chemical  compounds,  it  analytcd  in  the  lump. 


the  silicic  acid  (see  Rammelsberg).  The  third  portion  is 
decomposed  with  hydrofluoric  acid,  for  the  determination 
of  the  alkalies  taken  up  in  hydrochloric  acid,  and  evaporated 
to  dryness,  dissolved  in  water,  filtered,  oxidised  with 
nitric  aci ),  concentrated  as  far  as  possible,  mixed  with 
carbonate  and  hydrate  of  baryta,  and  the  separation  of 
magnesia  and  the  alkalies  completed  in  the  ordinary  man- 
ner. In  "  lump  analyses  "  it  is  well  to  determine  the  lime 
once  as  carbonate  and  again  as  sulphate.  The  determina- 
tion of  the  alkalies  is  preferably  executed  on  an  especial 
portion. 

Titaniferous  Iron  of  Abnormal  Composition.— Dr. 
v.  Gerichten. — The  material  for  this  investigation  was 
taken  from  a  splendid  crystal  of  titanic  iron  in  the 
mineralogical  cabinet  of  the  University  of  Wurzburg.  Its 
locality  is  supposed  to  be  Norway.  The  only  substances 
present  are  titanic  acid,  ferric  oxide,  and  a  small  quantity 
of  ferrous  oxide.  Magnesia  and  silica  could  not  be  detected. 
Its  composition  is — 

Titanic  acid  46*42 

Ferric  oxide  52  07 

Ferrous  oxide    107 

ioo- 16 

This  specimen  belongs,  therefore,  to  none  of  the  three 
classes  distinguished  by  Rammelsberg.  As  regards  the 
execution  of  the  analysis,  it  may  be  mentioned  that  the 
mineral  was  dissolved  in  hydrochloric  acid  in  a  sealed 
tube.  For  comparison  it  had  been  previously  analysed 
after  solution  by  means  of  bisulphate  of  potash.  The 
procedure  was  as  follows  : — The  weighed  substance  was 
heated  with  concentrated  hydrochloric  acid  to  140°  to  180° 
C.  for  two  to  three  hours  in  a  sealed  tube  of  good 
Bohemian  glass.  The  powder,  deep  brown  at  first,  became 
a  pale  yellow.  The  tube  was  opened,  the  contents  poured 
into  boiling  water,  and  filtered.  In  the  solution  was 
merely  ferric  oxide,  whilst  the  residue  consisted  of  titanic 
acid,  coloured  yellow  by  a  trace  of  iron.  The  residue  was 
dried,  weighed,  and  fused  with  bisulphate  of  potash,  when 
the  titanic  acid  is  separated  as  a  snow-white  powder,  per- 
fectly free  from  iron,  and  maybe  weighed.  The  ferric 
oxide  in  the  first  solution  was  reduced  with  zinc,'  and 
titrated  with  permanganate.  The  ferrous  oxide  was 
determined  in  a  separate  portion. 

Abnormal  Constituents  of  Urine  after  the  Con- 
sumption of  Asparagus.— A.  Hilger.—  Succinic  acid  was 
relatively  abundant,  the  amount  of  hippuric  acid  was  in- 
creased. Benzoic  acid  was  recognised,  but  no  asparagin. 
The  ammonia  was  increased  to  6  24  grms.  in  3000  c.c. 

Solubility  of  Selenium  and  Tellurium  in  Sulphuric 
Acid. — A.  Hilger.— It  is  generally  stated  in  chemical 
text-books  that  tellurium  dissolves  in  concentrated  sul- 
phuric acid  with  a  purple  colour,  and  is  precipitated  un- 
changed on  the  addition  of  water.  A  possible  oxidation 
of  the  tellurium  is  not  mentioned,  though  H.  Rose  states 
that  if  the  solution  is  heated  sulphurous  and  tellurous 
acid  are  formed.  The  solubility  of  selenium  in  sulphuric 
acid  with  a  green  colour  is  also  mentioned,  the  selenium 
being  re-deposited  unchanged  on  the  addition  of  water. 
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Fischer  and  Gmelin  speak  of  an  accompanying  oxidation. 
Rose's  statement  was  confirmed  by  experiment.  With 
selenium  the  case  is  similar;  it  is  not  precipitated  by  the 
addition  of  water  to  its  solution,  but  by  chloride  of  tin. 

Quantitative  Determination  of  Iodine  in  Urine. — 
A.  Hilger. — The  author  recommends  the  use  of  chloride 
of  palladium.  The  urine  must  be  previously  acidified 
with  hydrochloric  acid.  The  removal  of  sulphuric  and 
phosphoric  acids  is  not  needful. 

Synthesis  of  Phenyl-butylen.— B.  Aronheim.— This 
paper  does  not  admit  of  abstraction. 

Isomeric  Pyruvic  Acid,  "  Ethylmalonic  Acid." — 
A.  Tupoleff.— The  author  has  examined  the  baryta  silver 
salts  of  this  acid. 

Ether  of  Mono-bromo-butyric  Acid.— A.  Tupoleff. 
— The  author  finds  that  this  ether  boils  at  174°  C,  or  with 
correction  178  \ 

Certain  Derivatives  of  the  Primary  Butyl  Alcohols. 

-  M.  Grabowsky  and  Alexander  Say  tzeff.— This  paper  is 
unsuited  for  abstraction. 

Reduction  of  Succinyl  Chloride.— Alexander  Say  tzeff. 
— A  lengthy  paper,  containing  much  hypothetical  matter. 

Determination  of  the  Position-Formulae  of  the 
AUyl  Compounds, and  of  Acrylic  Acid.  —  E.  Linnemann. 

—  The  author  concludes  that  the  propionic  acid  formed 
from  acrylic  acid  is  in  every  respect  identical  with  the  well- 
known  normal  propionic  acid. 

a-Bibrom- Propionic  Acid.— O.  Philippi  and  B.  Tollens. 
— Unsuited  for  abstraction. 

On  ir-Monobrom- Acrylic  Acid,  and  Conversion  of 
a  Bibrom- Propionic  Acid  into  the  /?  Acid. — O.  Philippi 
and  B.  Tollens.— The  author  concludes  that  "  the  car- 
boxylic  group  is  contained  in  the  /3-bibrom-propionic  acid, 
and  in  its  derivative  acrylic  acid." 

On  /3-Monobrom-Acrylic  Acid  obtained  from  /3-Bi- 
brom  -  Propionic  Acid. —  R.  Wagner  and  B.  Tollens. 

Secondary  Produces  of  the  Preparation  of/3-Mono- 
brom-Acrylic  Acid,  Acrylcolloids. —  K.  Wagner  and  B. 
Tollens. 

Theory  of  Dissociation  or  Thermolysis.— Fr.  Mohr. 
— The  theory  of  dissociation  may  be  summed  up  in  the 
following  propositions  :— (1)  Dissociation  is  the  opposite 
process  to  chemical  combination,  the  gaseous  body  re- 
suming its  molecular  motion  which  it  lost  on  combination 
as  heat,  and  converting  it  into  a  new  form  of  motion. 
(2)  The  amount  of  heat  which  the  dissociated  bodies  take 
up  is  exactly  equal  to  that  which  they  lose  on  combina- 
tion. (3)  The  temperature  of  separation  is  higher  than 
the  temperature  of  combination.  (4)  Compounds  whose 
constituents  are  not  volatile  cannot  be  separated  by  heal 

Ody  lie  and  Caprylic  Acids.— J.  J.  van  Rcnesse.— The 
author  describes  caprylic  acid,  caprylic  ether,  and  the 
caprylates  of  barium,  calcium,  and  zinc,  and  compares  the 
properties  of  these  bodies  with  the  analogous  octyl  com- 


Improvementi  in  mtans  and  .•/•».;.•  it  us  for  the  impregnation  of  air 
for  supplying  the  lungs  or  other  parts  of  the  body.  Pierre  Vi.liera, 
M-D  ,  College  Street,  Fulham,  and  Joseph  Mayer,  Great  Portland 
Street,  Middlesex.  August  20.  1873.— No.  2751.  The  object  of  the 
invention  it  to  supply  increased  quantitiei  of  oxvgcn  or  other  gases  or 
vapours  to  atmoapheric  air,  and  to  facilitate  the  conducing  of  the  im- 
prrgnatcd  air  to  the  lungs,  or  it  may  be  to  wound*  or  other  openings 
on  the  surface  of  the  body.  For  this  purpose  the  impregnating  mateiUI 
is  applied  in  a  small  chamber  open  at  the  top,  but  enclosed  in  a  larger 
and  close  chamber.  The  air  to  be  impregnated  it  forced  by  a  hand 
ball  inflator,  or  other  tuiuble  forcing  means,  through  a  tube  into  and 
through  the  cover  ol  the  larger  chamber  to  near  the  bottom  of  the 
inner  chamber,  to  that  it  may  be  dittributed  amongst  the  matter*  in 
that  vessel  to  absorb  gat  therefrom.  Thit  impregnated  air  thence 
passes  away  by  another  tube,  by  which  and  a  tunable  mouth-piece  it 
may  be  inhaled  by  a  consumptive  or  other  patient,  or,  by  adoptirgother 
lorms  of  outlet,  the  impregnated  ail  may  be  forced  into  a  wound  oc 
other  opening.  For  the  tupply  of  oxygen,  camphor  of  Borneo  it  em- 
ployed, combined  with  either  rotin  from  cedar  or  from  spruce-fir,  or 
essence  of  canella,  or  turpentine,  or  cachou  (japan-earth),  or  Italian 
essence,  or  royal  essence,  nr  American  white  turpentine,  or  Mecha'a 
turpentine,  or  chios  (or  Greek)  turpentine,  or  maritime  spruce-fir 
turpentine.  In  the  respective  catct,  the  matters  are  combined  in  equal 
proportions,  though  they  do  not  confine  themselves  thereto,  and  then, 
hiving  well  mixed  the  particular  combination,  it  is  subjected  to  a 
heating  process  for  purification. 

improvements  in  the  treatment  of  ntght-soil.scuage,  and  other  tiki 
refuse  matters,  and  in  Ire  production  of  materials  capable  of  being  em- 
ployed for  the  purpose  of  deodorisation.  William  Henry  Hughan, 
Morningiidc,  hcclcs,  Lancaster.  August  20,  1B73.—  No.  .-7*0.  The 
essential  points  of  this  invention  have  reference  to  the  treatment  of 
aewage,  night-soil,  and  other  refute,  and  consist  in  employing  materials 

ther 


tuch  at  peat,  tand.  sawdust,  coal,  coke,  sea-weed,  or  oth... 
mattert,  and  also,  domestic,  town,  farm,  nr  other  refuse,  or  sweepings 
or  athct,  in  conjunction  with  clay,  sand,  portland  or  other  cement, 
magnesia  or  magnesium  limestone,  talt, or  misturct  of  two  or  more  of 
the  same,  in  order^that  the  resulting  combination,  after  having  been 

or  carbonised  product. 

A  n  improved  solvent,  obtained  by  the  distillation  of  crude  turpentine. 
George  Haseltine,  I.I.  1  1  Southampton  Buildings,  London.  (A  com- 
munication from  Richard  Lloyd.  New  Orleans,  Louisiana.  U.S.A.). 
August  ao,  1873.— No.  2761.  The  present  invention  consists  in  pro- 
ducing a  solvent,  which  11  a  product  resulting  from  the  distillation  of 
crude  turpentine  at  an  exceedingly  low  temperature,  and  the  separa- 
tion of  the  pyroligueous  acid  water  therefrom  while  in  vapour. 

An  improved  manufacture  of  soap.  Richard  Gibbon,  Warwick 
Hoasc,  Maidstone,  Kent.  August  21,  1H73.— No.  27436.  The  object  of 
the  invention  is  to  obtain  soap  possessing  increased  cleansing 
perttes,  particularly  adapted  for  laundry  and  such  like  uses,  and 


is  effected  by  the  combination  with  the  soap,  during  manufacture,  of 
the  bett  imperial  or  other  bur. 

Improved  means  of ,  and  apparatus  for.  condensing  and  rendering 
harmless  atsentous,  chlorous,  sulphurous,  and  other  unpleasant  asset 
deleterious  gases  or  vapours  that  arc  given  off  in  the  manufacture  of 
Portland  and  other  cements  and  limes,  as  icell  as  in  the  treatment  of 
mineral  and  metallic  ores.  Sampson  Taylor  Rowc,  analytical  chemist, 
Redruth,  Cornwall,  and  Isaac  Charles  Johnson,  cement  manufacturer, 
I  Londcn.  August  zi,  J873.— No.  2769.  This  mainly  consists  in  fit  tint; 
;  an  intermediate  downcast  shaft  between  the  upcast  and  the  chimney, 
,  water  being  permitted  to  fall  and  spread  to  condense  the  vapours. 
Improvements  in  f*.  method  of  treating  zinc  alloys  for  the  purpoit 
of  recovering  the  sine  therefrom.  James  Wright,  civil  engineer, 
Grctham  House,  Old  Broad  Street,  London.  (A  communication  fiom 
Mariano  Guillem,  Marseilles,  France).  August  21,  1873.— No.  2778. 
My  invention  relates  to  an  improved  method  of  recovering  zinc  which 
has  been  used  lor  de-silvering  or  separating  other  metalt.chicfly  lead. 
To  carry  thit  out,  1  arrange  in  a  furnace  one  or  more  dry  crucibles  or 
melting-pots,  into  which  the  alloy  containing  the  zinc  is  placed.  A 
tube  panes  from  each  of  the  crucibles,  and  connects  it  with  a  closed 
receiver  ;  the  mouth  of  the  crucible  and  the  pipe  connections  with  the 
crucible  and  receiver,  as  well  as  the  crucible  mouth,  being  luted  or 
hermetically  closed,  the  furnace  is  brought  into  action,  and,  upon  a 
white  beat  being  obtained,  the  zinc  volatilises,  and  passes  through  the 
pipe  into  the  receiver,  where  it  is  deposited  in  a  metallic  ttate. 
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ABRIDGMENTS  OF  PROVISIONAL  AND  COMPLETE 
SPECIFICATIONS. 

Improvements  in,  and  apparatus  for,  the  manufacture  of  sulphate  of 
soda,  chlorine,  hydrochloric  acid,  and  cements.  Hartley  Kenyon.of 
the  fitm  of  Kenyon  Brothers,  manufacturing  chemists,  and  Israel 
Swindells,  analytical  chemitt,  both  of  Warrington,  Lancaster.  Au- 
gust 19,  1B73.— No.  2739.  The  features  ol  novelty  in  thit  invention 
consist  in  mixing  salt  and  its  equivalent  of  sulphur  together,  and 
burning  the  same  in  furnaces,  leading  the  gates  evolved  through  a 
dried  mixture  of  salt  and  alkali-makers'  waste  contained  in  a  heated 


chamber  of  special  construction,  by  which  means  the  sulphur  it 
ignited,  and  in  burning  alkali-makers'  waste  in  any  suitable  furnace 
along  with  air  and  steam,  and  passing  the  gases  through  the  contents 
of  the  tame  heated  chamber,  after  which  tuch  cites  are  patted  through 
towers  and  tc lubbers  for  the  purposes  described,  the  residuum  being 
useful  in  the  manufacture  of  hydraulic  and  other  cements,  the 
chamber  or  cupola  it  of  a  cslmdrical  form,  and  is  surrounded  by  a 
spiral  flue  leading  from  the  furnaces,  by  which  means  it  is  heated  by 
the  products  of  combustion  in  patting  to  the  chimney. 


NOTES  AND_  QUERIES. 

Alumina  —  Can  anyone  inform  me  whether  alumina  melt*  before 
the  oxyhydrogen-flame  into  a  clear  transparent  globule,  aa  slated  in 
some  works,  or  into  an  opaque  bead  ?  —  Al. 

Blcaching  Oils.— Can  any  of  your  valued  correspondents  kindly 
inform  me,  through  the  medium  of  tne  Chemical  News,  how  to  bleach 
a  dark  oil  and  the  tlearine  pretsed  from  a  brown  animal  crease  pro- 
duced in  tanneries.-A  Yovnc  Chemist. 

Cleaning  Wire  Blinds.— Although  I  hsve  taken  in  your  valuable 

?ublication  for  more  than  ten  years  past  |to  send  to  my  to  a  in 
ndia),  I  have  never  before  troubled  you  with  any  correspondence,  and, 
if  you  will  not  think  it  impertinent  of  an  old  lady  of  teventy-eigtit, 
t  shall  feel  grateful  if  you  will  give  me  the  fellow,  ng  information  either  ^ 
in  your  Chemical  News  or  direct.  1  have  some  valuable  wir,  1  a~ 
blinds,  but  unfortunately  they  ha-c  got  my  laic  dear  husband'avstame, 
Ac.  on  in  gold-leaf,  tVc.  (I  presunul  1  am  desirous  to  remove  the 
letters  without  injuring  the  dcicate  » ire,  so  as  to  be  able  10  use  the 
blinds  for  my  prisa-e  home.  \\  i  I  ;ou  be  good  cro.gh  10  tell  me  how 
to  do  this ;  although  a  d-  dor's  wife  I  know  little  of  cherr'stry,  and  my 
son  is  too  far  away  to  gise  me  immediate  information.  -J  S- 
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NOTE   ON    ANTIMONY  TRI-IODIDE. 
By  R.  W.  EMERSON  MACIVOR. 

When  an  intimate  mixture  of  finely. powdered  metallic 
antimony  with  dry  iodine  is  heated  in  a  porcelain  basin 
over  which  an  inverted  glass  funnel  is  placed,  orange-red 
vapours  of  antimony  tri-iodide  are  given  off,  which  con- 
dense within  the  funnel  to  form  very  fine,  transparent, 
scarlet-coloured  scales.  The  product  thus  obtained,  how- 
ever, always  contains  more  or  less  uncombined  iodine, 
which  may  be  removed  by  mixing  the  impure  substance 
with  powdered  antimony,  and  subjecting  it  lo  re-sublima- 
tion. Antimony  tri  iodide  may  also  be  obtained  by  the 
action  of  heat  on  a  mixture  of  antimonious  sulphate  with 
dried  potassium  iodide.  It  is  also  formed  by  heating 
antimony  tribromide  with  potassium  iodide. 

Antimony  tri-iodide,  "Sb  "I3,  when  heated  to  a  tempera- 
ture of  165-5  '  C.,  fuses  to  a  rcddish-biown  coloured  liquid, 
resembling  bromine  in  appearance,  which  enters  into 
ebullition  at  an  elevated  temperature.  It  is  soluble  in 
alcohol  and  carbon  disulphide.  but  is  insoluble  in  benzol. 
Cold  concentrated  hyd  rochloric  acid  does  not  dissolve  it. 
but  on  the  application  of  heat  it  is  easily  soluble  in  that 
menstruum.  By  heating  with  strong  sulphuric  acid,  it  is 
decomposed,  antimonious  sulphate  being  formed.  Strong 
nitric  acid  also  decomposes  it  when  assisted  by  heat. 

Antimony  oxy-iodide,  Sb4IjOs(?),  is  a  lemon-yellow 
precipitate  formed  by  the  action  of  hot  water  on  the  tri- 
iodide. 

38,  Gladstone  Street,  St.  George's  Road, 
Glasgow. 


ON  THE 

CHEMICAL  EXAMINATION  AND  COMPARATIVE 
COMPOSITION  OF  SOME  SPECIMENS  OF 
PRESERVED  MEAT. 

By  THOMAS  ROBERTSON  OGILVIE,  F.C.S.. 
Joint  Public  Analyst,  Greenock. 

No.  II. 

I  will  feel  obliged  if  you  will  allow  me  to  reply  to  some 
remarks  by  Mr.  Moore  in  Chemical  Nkws,  vol.  xxix., 
p.  205,  on  a  paper  of  mine  on  the  above  subject. 

(1).  Mr.  Moore  questions  the  statement  that  the  "  alco- 
holic extract"  contains  the  organic  principles,  creatin, 
inosic  acid,  &c,  because  they  are  not  soluble  in  cold 
alcohol,  and  nearly  insoluble  in  hot.  His  objection  would 
be  valid  if  cold  absolute  alcohol  had  been  used  ;  but,  as 
these  bodies  are  taken  up  by  aqueous  alcohol,  and  as  such 
was  used  in  the  analyses,  it  is  quite  unfounded.  In  sup- 
port of  this  statement,  I  will  simply  say  that  Liebig— than 
whom  no  one  should  be  listened  to  with  greater  respect 
regarding  these  bodies— states  that  true  extract  contains 
80  per  cent  soluble  in  85  per  cent  alcohol,  and  directs 
that  the  creatin  and  creatinm  be  searched  for  in  the  alco- 
holic solution.  Similar  assertions  have  been  made  by 
other  authorities,  and,  as  they  remain  unchallenged,  I 
adhere  to  the  strict  accuracy  of  my  statement. 

(a).  I  fail  to  perceive  the  point  of  Mr.  Moore's  reference 
to  the  use  of  the  term  *'  fibrin  or  syntonin."  No  one,  I 
think,  who  gives  the  slightest  consideration  to  the  matter 
would  conclude  that  it  refers  to  anything  else  than  the 
insoluble  portion  of  flesh  which  remains  after  treatment 
with  water,  and  which  is  always  known  as  muscle -fibrin 


or  syntonin,  in  contradistinction  to  blood-fibrin.  There 
is  not  one  word  in  my  paper  to  suggest  that  I  am  not 
cognisant  of  the  characteristics  of  the  different  forms  of 
fibrin  ;  so  that,  white  anything  Mr.  Moore  says  on  that 
subject  may  be  of  interest  in  the  proper  place,  his  remarks 
are  altogether  irrelevant  as  criticisms  on  my  paper.  I 
hold  that  the  phrase  in  question  is  quite  intelligible  and 
stndly  accurate. 

(3).  Mr.  Moore  asserts:  "  there  is  no  justification  for  the 
statement  •  thus  fat  is  not  only  indispensable  in  the  pro- 
cess of  repair  of  all  cellular  and  fibrous  matter,  but  is  also 
necessary  for  the  digestion  of  the  other  elements  of  food,' 
for  herbivorous  animals  take  but  little  fat  in  the  food  they 
eat,  yet  they  convert  starchy  matter  largely  to  fat." 
Well,  I  repeat  the  statement,  and  hold  emphatically  that 
it  is  essentiatly  correct.  In  support  of  my  position,  I  beg 
to  cite  the  following  authorities  :  

(")■  "  The  azotised  compounds,  when  taken  alone,  are 
insufficient  to  support  life  ;  saccharine  and  oleaginous 
matters  are  absolutely  necessary,  and  in  the  young  even 
of  carnivora  they  form,  in  the  shape  of  milk,  a  most  im- 
portant part  of  their  nutriment.  Even  the  flesh  diet  of 
the  carnivora  contains  a  large  proportion  of  fat,  which 
supplies  the  necessary  material  of  this  kind."— (Miller's 
"  Elements  of  Chemistry,"  4th  edition,  Part  III.,  pp.  192-3.) 

(6).  "  The  association  of  oleaginous  with  albuminous 
matter  seems  to  be  essential  in  every  act  of  nutrition.  We 
find  the  two  combined  in  the  yolk  of  the  egg,  in  the  chyle, 
and  in  the  organisable  blasttma  exuded  for  the  reparation 
of  breaches  of  substance."— (Carpenter's  "  Manual  of 
Physiology,"  4th  edition,  p.  32a.) 

(<•).  "  It  is  obvious  that  if  flesh  employed  as  food  is 
again  to  become  flesh  in  the  body,  if  it  is  to  retain  the 
power  of  reproducing  itself  in  its  original  condition,  none 
of  the  constituents  of  raw  flesh  ought  to  be  withdrawn 
from  it  during  its  preparation  for  food.  If  its  composition 
be  altered  in  any  way,  if  one  of  the  constituents  which 
belong  essentially  to  its  composition  be  removed,  a  corre- 
sponding variation  must  take  place  in  the  power  of  that 
piece  of  flesh  to  re-assume  in  the  living  body  the  original 
form  and  quantity  on  which  its  properties  in  the  living 
organism  depend."-(Liebig,  "On  the  Chemistry  of  Food," 
p.  122.) 

(<f).  "  When  we  consider  all  these  facts,  we  shall  be 
almost  involuntarily  led  to  the  conclusion  that  fat  takes  a 
highly  important  share  in  the  most  important,  and  at  the 
same  time  the  most  mysterious,  processes  in  the  formation 
of  cells  and  tissues.  We  cannot  believe  that  fat  is  a  mere 
incidental  agent  in  all  these  processes,  but  we  must  rather 
regard  it  as  of  essential  aid  in  the  process  of  converting 
nitrogenous  nutrient  substances  into  cells  and  masses  of 
fibres  in  like  manner  as  it  co-operates  in  the  processes  of 
lactic  acid  fermentation  and  digestion,  and  it  is  probable 
that,  whenever  a  chemical  equation  representing  the 
formation  and  function  of  certain  cells  can  be  established, 
fat  will  constitute  one  of  the  integral  fadors.  .  .  .  ! 
None  but  those  chemists  who,  imagining  they  comprehend 
Liebig's  views,  have  formed  and  illustrated  a  physiology 
of  their  own,  could  have  regarded  the  animal  economy  as 
a  furnace,  and  fat  as  a  simple  and  crude  material  for 
combustion."— (Lehmann'a  Physiological  Chemistry," 
vol.  i.,  pp.  268  9.) 

»  We  also  at  the  same  time  drew  special  attention  to 
the  fact  that  no  animal  cell  and  no  fibre  was  formed  in- 
dependently  of  the  presence  of  fat.  Indeed,  the  fat  appears 
to  possess  the  property  of  predisposing  the  animal  organism 
to  the  formation  of  cells." — (Lehmann's  ••  Physiological 
Chemistry,"  vol.  iii.,  p.  211.) 

If  "  there  is  no  justification"  for  my  statement,  then 
there  is  as  little  for  any  of  the  assertions  made  by  the 
eminent  and  credible  authorities  I  have  just  quoted.  Into 
the  old  controversy  between  Doussingault,  Dumas,  Milne- 
Edwards,  Liebig,  Persoz,  Scherer,  and  others,  regarding 
the  change  of  starch  and  sugar  into  fat  in  the  animal 
organism,  I  do  not  intend  to  enter.  To  any  careful  reader, 
it  must  be  apparent  that  the  statement  which  has  been 
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pronounced  to  have  "  no  justification  "  had  special  refer- 
ence to  the  necessity  for  the  whole  constituents  of  flesh 
teing  ea  en  together,  so  as  to  obtain  their  proper  and  full 
nouns. img  value;  and  if  Mr.  Moore  can  substantiate  that 
the  people  in  this  country,  who  every  day  consume  such 
aiticles  of  uut  as  butcher-meat,  butter,  milk,  or  other 
subsiancts  containing  fatty  or  oleaginous  matter,  can 
subsist  in  Rood  health  on  nmoj<c  nous  and  non-nitrogenous 
mittcis  which  are  entirely  destitute  of  any  quantity  of 
lat,  then  he  will  show  reason  for  the  stricture  he  has  made, 
but  in  the  meantime  he  has  produced  none  whatever. 

(4)  .  Mr.  Moore  says  "  it  cannot  matter  whether  fat  is 
necessary  for  the  repair  of  those  tissues  (cellular  and 
fibrou«),  though  it  is  well  known  thit  neither  of  them 
contain  fat."  I  did  not  in  the  slightest  way  suggest  that 
they  contained  fat ;  what  I  said  was,  that  fat  is  indis- 
pensable in  their  repair,  that  is,  indispensable  as  an  agent 
in  their  repair. 

(5)  .  "As  without  them  (the  salts)  the  other  bodies 
could  not  be  ingested,"  I  have  to  acknowledge  that  Mr. 
Moore  has  laid  his  ringer  on  a  real  error  here,  and  I  am 
grateful  to  him  for  doing  so.  The  word  "  invested " 
should  be  "digested,"  as  written  in  my  manuscript,  but 
as  the  article  was  printed  from  a  copy  by  an  amanuensis, 
I  cannot  say  exactly  how  the  one  word  was  substituted  for 
the  other.  On;  or  two  other  clerical  slips  in  the  paper 
would  have  been  corrected  if  the  article  had  not  been 
printed  before  the  proof  was  returned. 

(6)  .  I  have  neither  "  fallen  into  a  greater  error,"  nor 
have  I  "  been  misinformed  "  in  saying  that  creatin  corre- 
sponds in  chemical  relationship  with  caffeine  or  theine. 
Does  Mr.  Moore  mean  to  say  that  two  bodies  such  as 
creatin  and  caffeine,  which  have  the  same  component 
elements,  form  crystalline  salts  with  certain  acids,  have  a 
bitter  taste,  and  correspond  in  their  solubility  in  the  same 
solvents,  do  not  correspond  in  chemical  relationship  ?  I 
am  aware  that  the  products  of  the  decomposition  of  each 
are  different,  but  that  does  not  render  it  a  "greater  error" 
to  say  that  they  resemble  each  other  in  the  character- 
istics mentioned.  I  hold,  therefore,  that  Mr.  Moore's 
phrase  "  greater  error  "  is  quite  uncalled  for. 

(7)  .  Mr.  Moore  further  remarks :  "  So  far  from  exciting 
mental  activity,  urea  and  creatin  produce  coma,  and  lactic 
acid  produces  variously,  if  in  excess,  rheumatics,  rickets, 
or  mollities  ossium."    Let  me  say  that  any  statement  as 
to  the  action  of  these  bodies  in  excess  is  entirely  irrelevant 
in  discussing  their  action  when  present  in  the  normal 
quantities,  in  which  they  occur  in  flesh,  or  in  the  propor- 
tion of  beef-tea  or  meat-extract  usually  taken.    It  would 
be  as  logical  to  say  that,  because  alcohol  when  taken  in 
excess  is  poisonous,  that  therefore  a  light  wine,  when  used 
in  moderation,  is  also  poisonous.    Would  it  be  justifiable 
to  argue  that,  because  caffeine  in  quantities  of  from  2  to 
10  grains  produces  palpitation  of  the  heart,  intermission 
of  the  pulse,  confusion  of  the  senses  and  delirium,  that 
therefore  the  question  whether  coffee  or  tea,  as  usually 
taken  by  people  of  moderate  taste,  are  beneficial,  "is  still 
an  unsettled  point."    But,  further,  we  can  deduce  but 
little  guidance  in  estimating  the  value  and  influence  of  the 
juice  of  flesh,  beef-tea,  or  Liebig's  extract  by  experimenting 
with  their  constituent  principles  individually.    For  in- 
stance, it  has  been  shown  that  the  action  of  caffeine,  when 
freed  from  its  associated  bodies,  in  no  way  explains  the 
stimulating  and  reviving  power  of  coffee.    And  neither 
does  the  action  of  the  organic  principles  and  mineral  salts 
present  in  the  juice  of  flesh,  when  they  are  experimented 
with  separately,  give  any  specific  indication  of  their  action 
on  the  human  system,  when  taken  as  associated  together 
in  their  natural  condition  and  proportions.  Although 
familiar  with  the  experiments  of  Bogoslowsky  and  others 
when  writing  the  paper  under  discussion,  I  purposely 
left  them  in  abeyance  because  they  are  objectionable  on 
this  ground.    They  are  interesting  as  experiments,  but 
can  only  be  viewed  as  suggestive  or  tentative  for  other 
and  more  exact  ones. 

I  hold,  therefore,  the  view  of  the  most  trustworthy 


inquirers  on  this  subject,  that  while  meat  extract  docs  not 
give  actual  strength,  it  gives  the  sensation  of  vigour,  by  a 
peculiar  stimulating  or  restorative  action  on  the  nervous 
system  ;  and  further,  that  in  the  present  state  of  our 
knowledge  we  are  warranted  in  attributing  that  power  to 
the  "  extractive  bodies  "  referred  to.  If  Mr.  Moore  means 
to  say,  by  referring  to  Bogoslowsky's  experiments,  that 
extract  of  beef  solution  aits  in  exactly  the  same  way  as 
warm  water,  and  that  in  certain  doses  it  has  a  poisonous 
influence,  I  venture  to  say  that  he  holds  views  which  are 
in  direct  opposition  to  those  of  nearly  the  entire  medical 
faculty,  whose  knowledge  on  this  matter  is  based,  not 
upon  empirical  laboratory  experiments,  but  upon  the  direct 
and  long-continued  observation  of  its  effects  upon  the 
human  system.  If  he  does  not  hold  such  views,  then  the 
experiments  he  quotes  are  foreign  to  the  discussion,  or  he 
should  have  defined  the  exact  interpretation  he  puts  upon 
them. 

If  he  admits  that  preserved  mutton  "  is  largely  used  in 
asylums,  prisons,  and  workhouses  "  (and  he  might  have 
quite  safely  added,  by  all  classes  of  society  outside  of 
these  buildings  as  well),  "  and  the  inmates  of  which  un- 
doubtedly preserve  their  health  and  strength  in  a  re- 
markable manner."  and  that  it  is  "  an  excellent  food,"  then 
I  think,  irrespeflive  of  scientific  evidence,  he  is  bound  to 
grant  that  meat  extract  is  beneficial,  because  it  also  is 
largely  used  in  hospitals,  is  an  almost  invariable  article 
in  the  sick  room,  and  of  late  has  come  into  general  use  for 
soup-making,  and  in  all  these  cases  with  the  best  results. 

In  conclusion,  while  I  reciprocate  the  expression  of 
good  feelingwith  which  Mr.  Moore  closes  his  letter,  I  cannot 
refrain  from  saying  that  a  series  of  more  unfounded  and 
hypercritical  strictures  than  it  contains  I  do  not  recollect 
at  any  time  to  have  read  in  the  pages  of  your  journal. 
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It  has  been  shown  by  Fittig*  that  amnionic  chloride, 
when  in  solution  in  water,  is  decomposed  by  boiling. 
H.  C.  Debbitsf  has  recently  investigated  other  salts  of 
ammonia,  especially  the  nitrate,  sulphate,  oxalate,  and 
acetate,  and  has  found  that  aJI  of  these  liberate  ammonia, 
not  only  when  their  solutions  are  boiled,  but  also,  in  case 
a  current  of  pure  hydrogen  is  passed  through  their  sat- 
urated solutions,  at  the  ordinary  temperatures  and  even  at 
o'  C.  This  latter  observation  is  a  confirmation  of  what 
was  stated  previously  by  Gerner,J  that  when  an  inert  gaa 
like  hydrogen  or  nitrogen  is  passed  through  a  salt  in  solu- 
tion or  in  the  fused  condition,  it  causes  the  liberation  of  a 
certain  constant  quantity  of  that  one  of  the  constituents 
which  is  volatile  at  the  temperature  of  the  experiment. 
This  is  true  of  the  hydrosulphates,  the  bisulphites,  the 
biacetates  and  the  bicarbonates,  a  solution  of  potassic  bi- 
carbonate "  even  at  ten  degrees  liberating  increasing  quan- 
tities  of  carbonic  acid."  In  like  manner  the  nitrates  may 
be  made  to  set  free  a  portion  of  the  acid  at  temperatures 
far  below  those  which  are  ordinarily  regarded  as  their  de- 
composing points. 
The  object  of  the  present  investigation  is  to  establish  :— 
ist.  That  it  is  not  necessary  to  change  the  atmosphere 
in  contact  with  the  particles  of  the  salt  held  in  solution,  by 
passing  a  current  of  an  inert  gas,  in  order  to  induce  dis- 
sociation at  temperatures  below  the  the  boiling  point. 

2nd.  That  there  is  a  certain  fixed  temperature,  which  is 
different  in  the  various  salts,  at  which  the  dissociated 
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constituent  can  be  detected  and  recognised  by  sufficiently 
delicate  tests. 

3rd.  That  it  is  highly  probable  that  the  dissociation  of 
these  salts  in  solution  is  analogous  to  the  evaporation  of 
the  solvent,  and  that  while  it  arrives  at  a  maximum,  under 
ordinary  atmospheric  pressures,  at  the  boiling-points  of 
their  saturated  solutions,  yet  it  takes  place  in  a  diminishing 
proportion  at  much  lower  temperatures,  in 


below  their  freezing-points. 
The  reagent  employed  in  these  experiments  was  alizarin, 


an  alcoholic  solution  of  which  will  readily  detect  one 
part  of  soda  in  three  millions  of  water,  and  a  correspond- 
ingly small  amount  of  potash,  ammonia,  &c.  The  appara- 
tus consisted  of  a  small  flask,  closed  by  a  cork  through 
which  a  delicate  thermometer  was  passed  with  its  bulb 
immersed  below  the  surface  of  the  liquid.  A  short  tube 
entering  the  neck  of  the  flask  at  right  angles  contained  a 
coil  of  alizarin  paper,  dry  and  carefully  supported  out  of 
contact  with  any  moisture  which  might  condense  on  the 
aides  of  the  tube.  The  results  of  the  experiments  are  given 
in  the  following  table.  Bar.  29-84 — 29  82  in. 

The  temperature  of  the  solutions  at  the  beginning  of  the 
experiments  was  17° — 20' C,  and  the  increase  was  con- 
ducted very  gradually  and  slowly,  about  a  half  hour  being 
required  for  each  determination.  The  alkaline  reaftion 
was  made  evident  by  quick  and  sharp  transition  from  yel- 
low to  red  of  the  alizarin  paper  at  the  temperatures  indi- 
cated. In  the  case  of  ammonic  chloride  it  would  at  first 
appear  that  there  was  a  progressively  slow  increase  of  the 
point  of  sensible  dissociation  with  the  dilution  of  the  liquid, 
but  this  was  probably  owing  to  the  extreme  slowness  with 
which  the  liberated  ammonia  from  a  very  dilute  solution 
diffused  itself,  rendering  it  difficult  not  to  overstep  the 
temperature  actually  requisite. 

in  Temp.  Mean   Reaction  of 
deg.  C.    deg.  Vapour. 


Liquid. 

Ammonic 
Chloride. 


Reaction  of 
Liquid. 

Feebly  acid  lo-6o 


Sulphate. 


Acid. 


131$ 

■  t 

45!6i 
aa'ii 
11-40 


37 
37 

30 
39 
4t> 
39 
39  3<t 
39  «i 
38  30 
JO 


37 

3S'J 


Strongly  alk. 
Alkaline.  " 


39  3;  l-'ecbly  alk. 


jo-j 


AlUliru-. 


Faintly  alk. 


alk. 


Saturated 

at  7"53  C. 
Acid.  Saturated 
at  i}°C. 


51 

joj  J°'5 
-I      -I     Strongly  aiit. 
-I 

Si      lt  Alkaline. 
55 


The  ammonic  oxalate  was  surrounded  by  a  freezing 
mixture,  and  when  the  mass  was  frozen,  an  alkaline  reac- 
tion was  obtained  almost  immediately  on  inserting  the 
coil  in  the  exit  tube.  The  atmosphere  surrounding  the 
apparatus  in  this  experiment  was  likewise  below  the 
freezing-point.  It  is  probable  that  the  point  of  sensible 
dissociation  was  much  lower  than  that  observed. 

Finally,  this  point  of  sensible  dissociation  depends  on 
the  circumstances  of  the  experiment,  and  the  delicacy 
of  the  apparatus  and  reagents  employed  in  its  detection. 
For  when  a  thermometer  and  a  coil  of  paper  supported  at 
the  distance  of  3  m.m.  from  the  surface  of  the  liquid  were 
placed  in  a  sealed  flask  containing  the  ammonic  chloride 
solution  employed  in  the  first  experiments,  tabulated  above, 
it  was  reddened  at  the  expiration  of  an  hour,  the  tempera- 
ture being  20*,  and  when  the  flask  was  previously  exhausted 
of  air,  at  17s  C.  The  lower  temperature  in  the  last  case  was 
probably  due  to  tb^e  rising  of  air  bubbles  into  the  vacuum 
above  the  liquid.  The  temperatures  of  sensible  dissocia- 
tion above  given  are  not  to  be  regarded  therefore  as  absolute, 
but  as  relative  and  valuable  only  as  indicative  of  the  com- 
parative dissociability  of  these  salts  when  in 
solution.— Mw^nVnn  Journal  of  Science  and  Arts 
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I. 

The  authors  of  this  communication  have  more  especially 
directed  their  attention  to  the  problem  of  the  specific  effect 
produced  on  the  retina  and  optic  nerve  by  the  action  of 
light.  Numerous  hypotheses  have  been  made  from  time 
to  time  by  physicists  and  physiologists ;  but  up  to  the 
present  date  our  knowledge  of  the  subject  is  without  any 
experimental  foundation.  For  example,  Newton,  Melloni, 
and  Seebvck  stated  that  the  action  of  light  on  the  retina 
consisted  of  a  communication  of  mere  vibrations  ;  Young 
conjectured  that  it  was  a  minute  intermittent  motion  of 
some  portion  of  the  optic  nerve  ;  Du  Bois-Reymond 
attributed  it  to  an  electrical  effect ;  Draper  supposed  that  it 
depended  on  a  heating  action  of  the  choroid  ;  and  Mosier 
compared  it  to  the  action  of  light  on  a  sensitive  photo- 
graphic plate. 

It  is  evident  that,  in  accordance  with  the  principle  of 
the  transference  of  energy  now  universally 
action  of  light  on  the  retina  must  produce 
result,  which  may  be  expressed,  for  example,  as  heat, 
chemical  action,  or  electro-motive  power.  It  is  well  known 
that  the  electro-motive  force  of  a  piece  of  muscle  is 
diminished  when  it  is  caused  to  contract  by  its  normal 
stimulus,  the  nervous  energy  conveyed  along  the  nerve 
supplying  it ;  and  similarly  a  nerve  suffers  a  diminution  of 
its  normal  electro-motive  force  during  action.  In  the  same 
manner,  the  amount  and  variations  of  the  electro-motive 
power  of  the  optic  netve  affected  secondarily  by  the  action 
of  light  on  the  retina,  are  physical  expressions  of  certain 
changes  produced  in  the  latter ;  or,  in  other  words,  are 
functions  of  the  external  exciting  energy,  which  in  this  case 
is  light.  Considerations  such  as  these  led  us  to  form  the 
opinion  that  the  problem  of  what  effect,  if  any,  the  adion 
of  light  has  on  the  electro-motive  force  of  the  retina  and 
optic  nerve,  would  require  for  its  investigation  very  care- 
ful and  refined  experiment. 

The  inquiry  divided  itself  into  two  parts, — first,  to  ascer- 
tain the  electro-motive  force  of  the  retina  and  nerve ;  and, 
second,  to  observe  whether  this  was  altered  in  amount  by 
the  action  of  light.  The  electro-motive  force  of  any  living 
tissue  can  be  readily  determined  by  the  method  of  Du 
Bois-Reymond.  This  great  physiologist  found  that  every 
point  of  the  external  surface  of  the  eyeball  of  a  large  tench 
was  positive  to  the  artificial  transverse  section  of  the  optic 
nerve,  but  negative  to  the  longitudinal  section.  This  he 
accomplished  by  the  use  of  his  well-known  non-polarisable 
electrodes,  formed  of  troughs  of  zinc  carefully  amalgamated, 
containing  asolution  of  neutral  sulphatcof  zinc,  and  having 
cushions  of  Swedish  filter  paper  on  which  to  rest  the  pre- 
paration. (To  protect  the  preparation  from  the  irritant 
action  of  the  sulphate  of  zinc,  a  thin  film  or  guard  of  sculptor's 
clay,  moistened  with  a  075  per  cent  solution  of  common 
salt,  and  worked  out  to  a  point,  is  placed  on  each  cushion). 
These  electrodes  were  connected  with  a  galvanometer,  and 
the  preparation  was  placed  so  that  the  eyeball,  carefully 
freed  from  muscle,  rested  on  the  one  clay-guard,  while  the 
transverse  section  of  the  optic  nerve  was  in  contact  with  the 
other.  By  following  Du  Bois-Reymond's  method,  we  have 
had  no  difficulty  in  obtaining  a  strong  deflection  from  the 
eyes  of  various  rabbits,  a  cat,  a  dog,  a  pigeon,  a  tortoise, 
numerous  frogs,  and  a  gold-fish.  The  deflection  was  fre- 
quently so  much  as  to  drive  the  spot  of  light  off  the  galvan- 
ometer scale. 

With  regard  to  the  second  question— namely,  Whether, 
and  to  what  extent,  the  electro-motive  force  would  be 
atTe&ed  by  light  ?  we  found  more  difficulty.  The  method 
followed  was  to  place  the  eyeball  on  the  cushions  in  the 
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manner  above  described,  to  note  the  deflexion  of  the  gal- 
vanometer needle,  and  then  to  observe  whether  or  not  any 
effect  was  produced  on  the  impaA  of  a  beam  of  light, 
during  its  continuance,  and  on  its  removal.  In  a  few  of 
our  earlier  experiments  we  used  Du  Bois-Reymond's  multi- 
plying  galvanometer,  but  finding  the  amount  of  deflection 
obtained  was  so  small  that  the  effect  of  light  could  not  be 
readily  observed,  wc  have  latterly  used  Sir  W.  Thomson's 
exceedingly  sensitive  reflecting  galvanometer,  kindly  lent 
us  by  Piofessor  Tait.  We  met  also  with  secondary 
d  ifiicuhies  such  as  the  dying  of  the  nerve,  the  impossibility  of 
maintaining  an  absolutely  constant  zero,  and  an  absolutely 
constant  amount  of  polarity,  the  effects  of  heat,  &c. ;  but 
these  difficulties  we  have  overcome  as  far  as  possible  by 
the  most  approved  methods.  The  changes  in  polarity  of 
the  apparatus  occurred  slowly,  and  could  not  be  mistaken 
for  the  changes  produced  by  the  action  of  light,  which  we 
found  occurred  suddenly,  and  Listed  a  short  period  of  time. 
It  is  also  important  to  state  that  the  defleftions  we  observed 
do  not  at  present  profess  to  be  absolute,  but  only  relative 
values.  About  five  hundred  observations  were  made  pre- 
vious to  the  date  of  this  first  communication,  and  wc 
took  every  precaution  to  obtain  accurate  results.  The 
effects  of  heat  were  carefully  avoided,  by  covering  over  the 
troughs,  on  which  the  eye  under  examination  rested,  with 
a  spherical  double-shell  of  glass,  having  at  least  an  inch  of 
water  between  the  walls. 

The  results  we  have  arrived  at  are  as  follows  :  — 
i  Jl  Tb.e  ?Aion  of  1{8nt  on  the  retina  is  to  alter  the  amount 
of  the  electro-motive  force  to  the  extent  of  from  3  to  7  per 
cent  of  the  total  amount  of  the  natural  current. 

a.  A  flash  of  light,  lasting  the  fraction  of  a  second,  pro- 
duces a  marked  effea. 

3-  A  lighted  match,  held  at  a  distance  of  four  or  five  feet, 
is  sufficient  to  produce  an  effect. 

4.  The  light  of  a  small  gas  flame  enclosed  in  a  lantern, 
and  caused  to  pass  through  a  globular  glass  jar  (t2  inches 
in  diameter),  filled  with  a  solution  of  ammoniacal  sulphate 
of  copper  or  bichromate  or  potash,  has  also  produced  a 
change  in  the  amount  of  the  electro-motive  power. 

follows  -afti°n  °f  light  0n  thC  CyC  °f  thC  fr°g  U  88 
When  a  diffuse  light  is  allowed  to  impingeon  the  eye  of  the 
frog,  alter  it  has  arrived  at  a  tolerably  stable  condition,  the 
natural  clefrro-motive  power  is  in  the  first  place  increased, 
then  diminished ;  during  the  continuance  of  light,  it  is 
still  slowly  diminished  to  a  point  where  it  remains  con- 
stant ;  and  on  the  removal  of  light,  there  is  a  sudden  in- 
crease of  the  electro-motive  power  nearly  up  to  its  original 
position.  The  alterations  above  referred  to  are  variables, 
depending  on  the  quality  and  intensity  of  the  light  em- 
ployed, the  position  of  the  eyeball  on  the  cushions,  and 
modifications  in  the  vitality  of  the  tissue?. 

6.  Similar  experiments  made  with  the  eye  of  warm- 
blooded animals,  placed  on  thecushionsas  rapidlyas  possi- 
ble after  the  death  of  the  animal,  and  under  the  same 
conditions,  have  never  given  us  an  initial  positive  variation, 
as  we  have  above  detailed  in  the  case  of  the  frog,  but  always 
a  negative  variation.  The  after  inductive  effect  on  the 
withdrawal  of  light  occurs  in  the  same  way. 

7.  Many  experiments  have  been  made  as  to  effect  of  light 
from  different  portions  of  the  spectrum.  This  was  accom- 
plished by  causing  different  portions  of  the  spectrum  of  the 
oxy-hydrogen  lime-light  to  impinge  on  the  eye.  All  these 
observations  tend  to  show  that  the  greatest  effea  is  produced 
by  those  parts  of  the  spearum  that  appear  to  consciousness 
to  be  the  most  luminous;  namely,  to  yellow  and  the  green. 

8.  Similarly,  experiments  made  with  light  of  varying  in- 
tensity show  that  the  physical  effeas  we  have  observed 
vary  in  such  manner  as  to  correspond  closely  with  the 
values  that  would  result  if  the  well-known  law  of  Fechncr 
was  approximately  true. 

9.  The  method  followed  in  these  inquiries  is  a  new 
method  in  physiological  research,  and  by  the  employment 
of  proper  appliances,  it  may  be  greatly  extended,  not  only 
with  regard  to  vision,  but  also  to  the  other  senses. 


SPONTANEOUS  COMBUSTION. 

Messrs.  C.  Price  and  Co.  have  been  attempting  to  draw 
the  attention  or  Fire  Offices  to  the  danger  resulting  from 
the  indiscriminate  use  of  oils  in  Cadories,  and  in  default  of 
any  response  from  these  companies,  they  have  appealed  to 
the  press.  Our  readers  arc  of  cause  aware  that  if  oils  are 
mixed  with  saw-dust,  textile  fibres,  &c,  so  as  to  be  exposed 
to  the  atmosphere  in  thin  films,  oxygen  is  rapidly  absorbed, 
the  temperature  of  the  mass  rise's,  and  under  favourable 
circumstances  aftua)  ignition  may  ensue.  The  effea  varies 
greatly  with  the  kind  of  oil  used  ;  some  oils  being  exceed- 
ingly dangerous,  whilst  others  may  be  regarded  as  praai- 
cally  safe.  Hence  the  risk  of  fire  in  a  faaory  must  be 
influenced  to  a  very  considerable  degreee  by  the  kind  or 
oil  used.  Strange  to  say,  this  point  is  quite  overlooked  by 
Fire  Offices,  except  as  regards  oils  employed  in  the  woollen 
manufacture.  There  a  classification  has  been  introduced, 
which,  unfortunately,  is  far  from  being  in  harmony  with 
faAs.  Olive  oil  is  considered  the  least  dangerous,  mineral 
oils,  pine,  linseed,  and  rape,  and  their  mixture  the  most  so, 
whilst  all  other  oils  are  supposed  to  hold  an  intermediate 
position.  But  according  to  chemists  who  have  made  this 
property  of  oils  the  subject  of  special  examination — we 
may  instance  the  late  Professor  Graham,  Mr.  J.  Galletly, 
and  Mr.  Keates,  consulting  chemist  to  the  Metropolitan 
Board  of  Works— olive  oil  ranks  among  the  most  dangerous 
oils,  whilst  the  hydrocarbons,  such  as  the  mineral  oils,  are 
incapable  of  producing  spontaneous  combustion.  Messrs. 
Price,  therefore,  call  upon  the  Insurance  Companies,  in 
justice  alike  to  themselves,  and  to  the  public,  to  have  the 
relative  heat-generating  powers  of  the  different  commercial 
oils,  determined  by  a  commission  of  eminent  chemists,  and 
to  apply  the  revised  classification  thus  obtained  to  all 
establishments  where  oils  are,  for  whatever  purpose,  brought 
in  contaa  with  fibrous  or  pulverulent  organic  matter. 
Such  a  classification  would,  however,  still  leave  one  thing 
to  be  desired. 

A  mill-owner  might  declare  his  intention  of  using  only 
the  safest  oils,  and  be  insured  accordingly  at  the  lowest 
rate,  and  all  the  time  use,  either  fraudulently  or  in  ignor- 
ance, mixtures  of  much  more  dangerous  kinds.  To  prevent 
the  possible  consequences  of  such  frauds  or  mistakes, 
Messrs.  Price  suggest  that  the  Fire  Offices  should  engage 
the  services  of  chemists  to  test  such  pils,  and  stipulate  for 
their  admission  to  examine  and  test  the  lubricating  mix- 
tures, &c,  used  by  parties  who  insure  with  them,  just  as 
Boiler  Insurance  Companies  require  admission  for  their 
inspefting  engineer. 

We  need  not  say  that  we  cordially  agree  with  the 
suggestions  or  Messrs.  Price.  Wc  consider  that  they 
have  pointed  out  a  very  serious  source  or  danger,  which 
well  deserves  the  attention  of  the  public. 


PROCEEDINGS  OF  SOCIETIES. 

CHEMICAL  SOCIETY. 
Thursday,  June  4/A,  1874. 

Dr.  Odliso,  F.R.S.,  President,  in  the  Chair. 

The  names  of  the  visitors  having  been  announced,  and 
the  minutes  of  the  previous  meeting  read  and  confirmed, 
Mr.  H.  H.  B.  Shepherd  was  formally  admitted  a  Fellow 
of  the  Society. 

The  donations  of  books  were  then  announced,  after 
which  the  following  names  were  read  for  the  first  time  :— 
Messrs.  Edwin  Rider  Cook,  John  Cox?  and  Henry  John 
Cook. 

For  the  third  time— Messrs.  James  Bayne,  Henry  Bird, 
John  Taylor  Leighton,  William  M.  Habinshaw,  Percy 
Tarbutt,  Robert  Yates,  Toraske  H.  Tono,  Stephen  Cooke, 

Digitized  by  Google 


Chsuical  Naws, 
June  ta,  1874. 


}       Certain  Compounds  of  Albumen  with  the  Acids. 


259 


and  W.  Sharman,  who  were  then  ballottcd  for  and  duly 
clt-ded. 

The  first  paper,  »  On  Dsndritic  Shots  in  Paper,"  by  H. 
Adrian,  was  read  by  the  author.  He  said  he  could  con- 
firm Mr.  Liversidge's  observation  that  these  markings 
were  due  to  sulphide  of  copper  with  a  nucleus  of  metallic 
copper  or  brass.  They  are  rare  in  the  better  class  of 
papers,  but  a  cheap  coarsely- finished  blue-white  paper, 
used  extensively  for  account-books,  exhibits  them  in  large 
numbers.  The  spots  seem  to  be  formed  from  the  metallic 
nuclei  by  the  aclion  of  the  antichlore  used  in  the  process 
of  bleaching. 

The  President  having  thanked  the  author,  Dr.  M Oiler 
said  the  spots  were  caused  by  particles  of  metal  derived 
from  the  bed-plate  of  the  machine  used  for  tearing  the 
rags  becoming  abraded  by  the  steel  wheel  if  the  latter  was 
lowered  too  much.  Their  being  present  to  a  greater  ex- 
tent in  the  cheaper  papers  was  perhaps  due  to  the  sand, 
&c,  in  the  coarse  materials  used,  but  the  same  effect 
sometimes  occurred  even  in  good  papers.  There  were, 
moreover,  other  dendritic  marks  of  an  organic  nature. 

Mr.  Frisswell  observed  that  large  dendritic  spots  of 
reduced  metallic  silver  were  sometimes  produced  in  photo- 
graphic paper,  on  immersion  in  the  silver-bath,  by  the 
aclion  of  these  particles  of  metal. 

The  next  paper,  "  The  Acidity  of  Normal  Urine,"  by 
J.  Rr.scH,  M.A.,  was  read  by  the  Secretary.  The  author 
finds  that,  on  the  gradual  addition  of  hydrochloric  acid  to 
very  dilute  solutions  of  uric  acid  in  weak  soda,  a  precipi- 
tate is  at  first  formed,  which  re-dissolves  on  agitation,  but, 
on  continuing  the  addition  of  the  acid,  it  becomes  per- 
manent, consisting  of  uric  acid  without  any  urate.  It  is 
re-dissolved  by  hot  solution  of  soda,  and  on  adding  acid, 
and  cooling,  it  again  comes  down.  From  these  results 
the  author  infers  that,  from  solutions  so  dilute  as  urine, 
the  uric  acid  may  not  crystallise  out  at  all,  except  under 
favourable  conditions,  and  this  is  due  to  its  molecular 
constitution,  and  not  to  any  increase  in  the  acidity  of  the 
urine.  With  regard  to  the  alkaline  fermentation,  the 
author's  experiments  lead  him  to  believe  that  the  decom- 
position is  the  result  of  a  regular  progressive  change  and 
not  a  sudden  impulse,  the  fermentation  being  caused  not 
by  the  mucus,  but  by  the  gradual  oxidation  of  the  uric 
acid. 

The  President  remarked  that  the  solubility  of  uric  acid 
In  water  and  in  alkaline  solutions  was  somewhat  beside 
the  question,  which  was  as  to  its  solubility  in  a  solution 
containing  urea.  As  to  the  oxidation  of  the  uric  acid 
being  the  cause  of  the  decomposition  of  the  urea,  the 
evidence  offered  by  the  author  was  scarcely  conclusive. 

Mr.  Hartley  said  he  could  not  conceive  how  the 
decomposition  could  be  effected  by  the  oxidation,  as  in 
Pasteur's  flasks,  with  the  necks  stopped  with  cotton-wool, 
or  drawn  out  to  a  length  of  several  feet,  so  as  to  exclude 
the  entrance  of  any  germs  from  the  atmosphere,  no  change 
took  place,  although  oxygen  had  free  access. 

A  paper,  "On  it  Simple  Method  of  Estimating  Urea  in 
Urine,"  by  Dr.  Russell  and  Mr.  West,  was  read  by  the 
former.  After  referring  to  the  processes  of  Davy,  Knoss, 
and  Huffner,  he  proceeded  to  describe  the  apparatus  em- 
ployed, which  is  a  simple  modification  of  that  proposed 
by  the  last-mentioned  chemist,  and  much  less  liable  to 
derangement,  enabling  it  to  be  used  in  the  wards  of 
hospitals.  It  consists  of  a  tube  about  9  in.  long,  with  a 
bulb  at  the  closed  end,  and  a  slight  constriction  above  the 
bulb,  capable  of  being  closed  with  a  long  glass  rod  having 
a  short  piece  of  caoutchouc  tube  slipped  over  the  end. 
The  open  end  of  the  tube  is  fitted  by  means  of  a  perforated 
cork  into  the  bottom  of  a  small  pneumatic  trough.  5C.C. 
of  the  urine  under  examination  are  introduced  into  the 
bulb,  whose  capacity  is  about  12  c.c,  washed  in  with  a 
little  water,  and  then  closed  by  the  glass  rod.  The  tube 
is  now  filled  up  with  a  solution  of  sodium  hypobromite 
prepared  by  dissolving  100  grins,  of  sodium  hydrate  in 
350  c.c.  of  water,  and  adding  25  c.c.  of  bromine.  The 
trough  is  filled  with  water,  the  glass  rod  is  withdrawn, 


and  an  inverted  graduated  tube,  previously  filled  with 
water,  is  at  once  brought  over  the  mouth  of  the  laboratory, 
tube.  The  hypobromate  now  acts  on  the  urea,  liberating 
nitrogen,  which  passes  into  the  graduated  tube,  and  is 
there  measured.  If  necessary,  the  reaction,  which  usually 
occupies  about  ten  minutes,  may  be  accelerated  by  gently 
heating  the  tube.  It  is  found  that  the  amount  of  nitrogen 
given  off  from  a  given  weight  of  urea  is  about  8  per  cent 
less  than  the  theoretical,  but,  by  a  curious  coincidence, 
the  corrections,  which  would  have  to  be  made  for  the  re- 
duction in  the  volume  of  the  gas  for  aqueous  vapour  and 
a  temperature  of  65°  F.,  compensate  for  this;  the  variation 
caused  by  change  of  atmospheric  pressure  is  so  small  that 
it  may  be  disregarded.  In  practice,  it  is  found  advisable 
to  graduate  the  tube  so  as  at  once  to  give  either  the  per- 
centage of  urea  present,  or  the  number  of  grains  per  fluid 
ounce.  [The  apparatus  above  described  was  exhibited, 
and  a  practical  illustration  of  the  method  given  by  Mr. 
West]. 

Dr.  Odlino  thanked  the  authors  for  their  admirable 
paper,  and  especially  for  the  practical  illustration  of  the 
process.  He  hoped  that  the  facilities  afforded  by  the  new 
preparation-room  would  induce  authors  of  papers  to  give 
the  Fellows  of  the  Society  the  opportunity  of  witnessing 
the  experimental  phenomena  with  their  own  eyes. 

In  answer  to  questions  put  by  the  President  and  by  Dr. 
Wright,  Dr.  Russell  said  that  the  new  method  gave  very 
satisfactory  results  when  compared  with  the  ordinary  pro- 
cesses, and  that  the  suppression  of  the  S  per  cent  of 
nitrogen  did  not  vary  with  the  temperature  at  which  the 
experiment  was  made. 

Mr.  West  said  that  Davy  had  observed  that,  in  the 
decomposition  of  urea  by  the  hypochlorites,  the  whole  of 
the  nitrogen  was  not  given  off.  and  Huffner  had  estimated 
the  deficiency  at  6  per  cent.  The  sources  of  the  excreted 
nitrogen  were  that  produced  by  the  tissue  change  in  the 
body,  and  that  derived  directly  from  the  food.  Careful 
observations  had  been  made  on  the  latter,  but  the  former 
had  been  somewhat  neglected.  The  quantity,  however, 
from  the  tissues  seemed  to  be  less  than  200  grains, 
although  the  amount  of  urea  excreted  undoubtedly  varied 
with  the  constitution  of  the  individual. 

A  paper,  "  Oh  ipomaie  Acid,"  by  E.  Neison  and  J. 
Bavne,  was  read  by  the  former.  The  ipomaeic  acid  of 
Mayer,  prepared  by  acting  with  nitric  acid  on  jalapine, 
has  the  formula  HCjH&O^,  and,  as  its  properties  closely 
resemble  those  of  sebacic  acid,  H3Ci0Hl604,  the  authors 
thought  it  possible  they  might  be  identical.  They  ac- 
cordingly acted  upon  jalapine  with  nitric  acid,  and  care- 
fully purified  the  resulting  acid.  It  was  then  found  to 
have  the  same  crystalline  form  as  sebacic  acid,  and  to 
melt  at  126"  to  127*,  sebacic  acid  melting  at  1279  to  128°. 
Its  solubility  in  water,  moreover,  was  sensibly  the  same 
as  that  of  sebacic  acid,  and  the  sodium,  barium,  lead,  and 
silver  salts  of  the  two  acids  were  precisely  similar  in 
appearance  and  properties.  There  can  therefore  be  no 
doubt  that  ipomaie  acid  is  identical  with  sebacic  acid. 

The  President  having  thanked  the  authors  for  their 
interesting  communication,  Mr.  G.  S.  Johnson  read  a 


ds  of  Albui 


vith  the 


paper  "  On  Certain  Cti 
Acids."  The  compound  with  nitric  acid  was  obtained  by 
placing  white  of  egg  in  a  hoop  dialyser,  and  floating  it 
upon  the  surface  of  very  dilute  nitric  acid,  density  j/0025. 
In  about  twenty-four  hours  it  had  changed  to  a  Bemi- 
transparent  jelly,  which  was  soluble  in  boiling  water,  the 
solution  gelatinising  again  on  cooling.  On  neutralising 
with  an  alkali  and  heating,  the  albumin  was  precipitated, 
but  the  solution  was  not  precipitated  by  corrosive  subli- 
mate, silver  nitrate,  or  lead  subacetate.  Dried  in  vacuo 
the  compound  forms  a  hard,  transparent,  brittte  mass, 
which  contains  6706  per  cent  of  nitric  acid  ;  the  formula, 
C71H,,iNi8SOJ2,2HNO,.  requires  7  24  per  cent.  The 
correspondingcompoundswith  hydrochloric  acid,  sulphuric 
acid,  orthophosphoric  and  mctaphosphoric  acids  were 
prepared  in  a  similar  way,  and  closely  resemble  the  nitrate 
in  properties  and  composition.  The  compounds  with 


Digitized  by  Google 


26o 


New  Method  of  Preparing  Toluene. 


J  Cmcuical  N»w*i, 

I    June  12,  1874. 


citric,  oxalic,  tartaric,  and  acetic  acids  have  also  been 
prepared  and  examined.  Besides  the  description  of  these 
substances — which  only  seem  to  be  formed  when  albumin 
is  dialysed  in  the  manner  described,  and  not  when  it  is 
merely  mixed  with  the  requisite  amount  of  acid,— this 
voluminous  paper  contains  a  detailed  account  of  the  action 
of  a  high  temperature  (150°  to  2000  C.)  on  white  of  egg 
and  on  the  compounds  of  albumin  with  the  acids. 

The  President  said  the  Society  was  much  indebted  to 
Mr.  Johnson  for  his  investigation  of  the  subject  of  these 
compounds  of  albumin.  There  was  one  point  of  special 
interest — namely,  as  to  whether  these  were  permanent 
when  submitted  to  dialysis. 

The  Author  replied  that,  after  a  sample  of  the  hydro- 
chlorate  had  gelatinised  on  the  dialyser,  he  had  floated  it 
on  distilled  water  for  several  days,  and  found,  on  analysis, 
that  it  still  contained  sensibly  the  same  amount  of  hydro- 
chloric acid. 

Dr.  D.  Tommasi  then  read  a  paper  in  French  "  On 
Sulphite  of  Acetyl.'"  He  prepares  this  compound  by 
allowing  acetyl  chloride  to  fall  drop  by  drop  on  dry  lead 
sulphite,  and,  after  allowing  it  to  stand  some  time,  distil- 
ling.   Acetyl  sulphite — 

(CH,CO)3}°* 

is  a  colourless  liquid,  of  penetrating  odour,  which  is 
decomposed  by  water,  with  disengagement  of  sulphurous 
anhydride  and  formation  of  acetic  acid  ;  sulphuric  acid 
likewise  attacks  it  with  disengagement  of  sulphurous  acid  ; 
and,  with  nitric  acid,  the  action  takes  place  with  explosive 
violence. 

There  was  also  another  paper  by  the  same  author,  "  On 
11  Neu>  Method  of  Preparing  Toluene. ,"  On  heating  benzyl 
chloride  with  ethyl  alcohol,  and  then  adding  zinc-dust  in 
small  quantities  at  a  time,  a  reaction  takes  place,  with 
evolution  of  gas.  By  distillation,  a  liquid  is  obtained 
which,  on  adding  water,  leaves  a  colourless  oil,  insoluble 
i:i  the  latter,  and  boiling  at  111°  to  112*  C.  This  was 
luund  on  analysis  to  have  the  formula  C7Ha,  and  an 
examination  of  its  properties  proved  it  to  be  toluene.  The 
author  believes  that  in  this  reaction  zinc  benzyl  is  first 
formed,  which,  in  the  pretence  of  the  water  contained  in 
the  alcohol,  is  decomposed  into  zinc  hydrate  and  toluene. 

The  last  paper,  a  ••  Note  on  New  Zealand  Kauri  G  win,"  by 
M.  M.  P.  Mvir,  was  read  by  the  Secretary.  Afterdescribing 
the  physical  properties  of  this  gum  resin,  obtained  from 
the  Dammara  australis,  the  author  states  that  a  portion  is 
soluble  in  water,  and  about  52  per  cent  in  alcohol,  the 
latter  containing  traces  of  benzoic  and  succinic  acids.  It 
is  soluble  in  concentrated  sulphuric  acid,  and  is  violently 
attacked  by  nitric  acid.  By  dry  distillation,  an  oil  was 
obtained  which,  011  fractionation,  yielded  a  liquid  boiling 
between  155"  and  1650  C,  and  having  the  composition 
C,oH-007. 

The  meeting  was  finally  adjourned  at  a  late  hour  until 
Thursday,  June  18,  when  the  following  communications 
will  be  read  :— (1)  "  On  IsoDinaphthyl,"  by  W.  Smith. 
(2)  "  Communications  from  the  Laboratory  of  the  London 
Institution,"  by  Dr.  H.  E.  Armstrong.  (3)  "On  the 
Product*  of  the  Decomposition  of  Castor  Oil ;  No.  III., 
On  the  Decomposition  by  Excess  of  Alkaline  Hydrate," 
hy  E.  Neison.  (4)  "  On  the  Restitution  of  Burnt  Steel," 
hy  J.  L.  Davits.  (5)  "On  Suberone,"  by  Dr.  Schor- 
!<  mmer.  (6)  On  the  Action  of  Nitrosyl  Chloride  on 
rhenol,"  by  Dr.  W.  A.  Tilden.  (7)  "  On  an  Apparatus  for 
liie  Determination  of  Carbonic  Anhydride  and  Moisture," 
by  Dr.  D.  Tommasi,  as  also  (8)  "  The  Determination  of 
()*onc  in  the  Presence  of  Chlorine  and  Nitrous  Acid," 
.(nd  <rj)  "  Constitution  of  Urea." 


Certain  New  Derivatives  of  Brominised  Anilines. 
-  L.  Remmers. — The  author  has  obtained  and  examined 
nitrobrom-acctanilid,  bromphenylen-diamin,  ethenylbrom- 
phenylen-diamin,  dibrom-acetanilid,  nitro-dibrom-acet- 
anilid,  tribrom-diacetanilid,  and  nitro-tribronvmono- 
acetanilid. 


NOTICES  OF  BOOKS. 


The  Practical  Assayer.     By  Oliver  North.  London: 
Chatto  and  Windus. 

Mr.  North's  object  has  been,  he  informs  us,  to  provide 
a  concise  and  clear  account  of  the  best  and  quickest  way 
of  assaying  the  principal  metals."  He  thinks  "  most 
works  on  this  subject  mix  up  the  province  of  the  analytical 
chemist  too  much  with  that  of  the  assayer,  whereas  the 
two  are  totally  distinct."  We  Bhould  like  to  see  the 
author's  definition  of  assaying.  He  evidently  does  not 
restrict  the  use  of  the  term  to  determinations  of  the  dry 
method,  as  was  formerly  usual.  Nor  does  he  limit  it  to 
the  estimation  of  some  one  constituent  of  a  complex  body 
on  which  its  commercial  value  mainly  depends. 

In  addition  to  the  metallic  ores,  he  includes  in  his  scope 
sulphur,  nitrate  of  soda,  and  guano.  On  what  principle 
coal, potash-saltpetre,  boiax,  phosphatic  minerals,  &c,  &C, 
are  excluded,  we  scarcely  see.  We  should  pronounce 
assaying  merely  a  branch  of  analytical  chemistry,  com- 
prising  processes  capable  of  rapid  execution,  and  serving 
to  indicate  the  value  of  commercial  substances  with  a 
degree  of  accuracy  sufficient  for  ordinary  practical  pur- 
poses. It  must  further  be  noticed  that  the  more  accuracy 
comes  to  be  insisted  on,  the  more  the  assayer  becomes  an 
analytical  chemist.  Mr.  North  goes  on  to  say :  "  The 
very  first  chemist  of  the  day  might  easily  be  far  inferior  to 
a  good  assayer  in  estimating  the  exact  value  of  an  ore." 
Doubtless,  keep  a  man  constantly  performing  one  opera- 
tion, or  one  limited  set  of  operations,  and,  unless  grossly 
careless  or  incapable,  he  acquires  a  special  expcitnesa, 
which  persons  whose  practice  is  more  varied  cannot  expect 
to  rival.  The  author  further  tells  us  that  he  has  left  out 
some  "  better  processes  than  those  given,"  which  scarcely 
agrees  with  his  intention  of  explaining  the  "  best  way  " 
of  assaying  ores. 

In  speaking  of  copper,  we  are  glad  to  find  that  he 
rejects  altogether  the  Cornish  assay.  In  place  of  it,  he 
gives  the  Chilian  method  by  precipitation  in  the  metallic 
state  by  means  of  iron,  and  the  volumetric  process  with 
cyanide  of  potassium.  The  Mansfeld  process  (Dr.  Stein- 
beck's) is  omitted.  All  procedures  for  the  determination 
of  lead  and  tin  by  the  moist  way  are  rejected.  It  is  to  be 
regretted  that  the  author  has  not  paid  more  attention  to 
the  correct  use  of  language.  Thus,  on  page  117,  we  read  : 
"  The  ore  (lead)  must  be  got  through  a  60  sieve,  and,  as 
in  the  case  of  tin-ore,  carefully  mixed  up  to  secure  a  homo- 
geneous sample,  which  very  often  causes  great  errors.'' 
Mr.  North  meant  to  say  the  very  opposite. 

The  assay  of  cobalt  and  nickel  does  not  strike  us  as 
perfectly  trustworthy.  These  metals  cannot,  so  far,  be 
accurately  determined  without  full  time  is  allowed  for  the 
operation. 

In  speaking  of  guano,  the  author  directs  the  determina- 
tion of  the  phosphate  by  the  addition  of  ammonia  to  the 
acid  solution  of  the  entire  ash.  Sometimes,  however,  it 
happens  that  the  phosphate  present  is  a  mixture  of  the 
tri-calcic  and  the  di-calcic  salts.  In  this  case,  the  amount 
of  lime  present  may  not  suffice  to  carry  down  all  the  phos- 
phoric acid  present  on  the  addition  of  ammonia.  In  thin 
case,  a  further  deposit  will  be  formed  on  adding  a  little 
solution  of  chloride  of  calcium  to  the  filtrate.  It  must 
also  be  remembered  that,  \i  this  process  is  applied  to  the 
ash  without  previous  extraction  with  water,  any  phosphoric 
acid  present  in  combination  with  alkali  will  be  determined 
as  if  combined  with  lime;  and  if  a  special  determination 
of  the  acids  and  bases  soluble  in  water,  be  subsequently 
made,  it  may  appear  in  the  results  twice  over. 

The  appendix  on  copper-smelting  in  Chili  is  exceed- 
ingly interesting,  and  should  be  read  by  all  who  intend 
investing  in  Chilian  mines.  We  learn  that  a  lawyer  was 
actually  sent  out  to  manage  the  smelting  works  of  an 
English  company  at  Guayacan.  A  collapse  was  thj.  f 
natural  consequence. 
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Experimental  Researches  on  the  Causes  and  Nature  of 

Catarrhus  Mstivus  (Hay-fever  or  Hay-asthma).  By  C. 

H.  Dlacklby,  M.R.C.S.E.   London :  Bailliere,  Tindall, 

and  Cox,  King  William  Street,  Strand. 
Hay-fever  is  in  many  reaped*  a  remarkable  disease.  It 
first  appeared,  or,  at  least,  was  first  recognised,  in  England 
about  the  year  1819,  and  is  still  more  prevalent  in  this 
country  than  in  any  other  part  of  the  world.  The  disease 
is  next  most  frequent  in  Germany,  whilst  France,  Belgium, 

Switzerland,  Scotland,  Italy,  Russia,  and  Ireland  follow  in    interest  by  many  scientific 


the  order  in  which  they  stand.  Climate,  therefore,  can 
play  no  prominent  part  as  a  predisposing  cause,  or  Ireland 
would  certainly  stand  nearer  England  in  the  list  than 
either  Italy  or  Russia.  Out  of  a  total  number  of  152 
patients  whose  parentage  was  ascertained,  81  were  found 
to  have  been  of  English  parents  (natives  of  England  proper) 
whilst  of  the  remainder  36  were  found  to  have  been  born 
of  German  parents,  leaving  only  35  whose  parents  were 
natives  of  other  countries.  Only  one  patient  was  born  of 
Irish  parents,  thus  showing  that  race  seems  to  have  a 
more  potent  influence  in  producing  a  predisposition  to  the 
disease  than  mere  geographical  position.  Another  re- 
markable fad  is  that  disease,  if  not  aristocratic,  is  almost 
peculiar  to  the  educated  classes,  and  seems  to  become 
more  common  in  proportion  to  the  spread  of  mental 
cnlture,  and  the  intensity  of  intellectual  labour. 

Various  agents  have  been  supposed  to  be  the  exciting 
cause,  such  as  the  first  heats  of  summer,  dust,  ozone,  the 
odours  of  flowers,  the  pollen  of  all  blossoms  and  especially 
of  grasses.    The  author  has  devoted  much  time  to  expen- 
ment  and  observation  on  these  reputed  causes,  and  he 
decides  on  what  appears  sound  evidence  that  the  cause  of 
this  affection  is  pollen.    He  appends  a  curious  table  of 
curves  showing  the  number  of  pollen  grains  collected  in 
24  hours  on  a  surface  of  one  square  centimetre  from  May 
28th  to  August  xst,  1866.    The  highest  number,  880,  was 
reached  on  June  28.    Temperature  and  rain-fall  materially 
affed  the  amount  of  pollen  floating  in  the  atmosphere,  and 
hence  must  indiredly  influence  the  fre-juency  and  severity  of 
the  disease.    In  perfed  harmony  with  the  pollen-theory, 
hay-fever  was  found  least  common  in  those  localities  where 
pollen  is  least  likely  to  be  plentiful,  as  in  the  centre  of 
large  cities,  on  the  sea-shore,  and  on  high-lying  distrids 
where  the  land  is  chiefly  devoted  to  pasturage.    By  means 
of  kites  he  succeeded  in  ascertaining  the  amount  of  pollen 
suspended  in  the  higher  regions  of  the  air,  as  compared 
with  the  quantity  found  simultaneously  at,  or  near  the  sur- 
face of.  the  earth.    The  result  was  that  at  heights  of  1500 
feet  pollen  was  found  more  abundant  than  near  the  ground. 
One  of  these  comparative  experiments  was  tried  at  Filey 
in  July  1870,  during  an  easterly  wind.    The  glass  sent  up 
by  a  kite  to  the  height  of  1000  feet  had  a  deposit  of  80 
pollen  grains  upon  it,  whilst  one  exposed  at  the  sea-level, 
"  showed  no  pollen  or  any  solid  matter  whatever."  The 
author  had  opportunity  to  make  a  highly  suggestive  obser- 
vation which  may  possibly  bear  upon  the  causes  of  dis- 
eases more  important  than  hay-fever.    Germs  and  spores 
of  other  kinds  were  found,  generally  in  much  larger  quan- 
tity than  pollen.    "  If,"  remarks  the  author,  "  many  of 
these  should  resemble  pollen  in  its  capacity  for  absorbing 
water,  and  discharging  granular  matter  under  the  influence 
of  moisture,  we  may  have  a  form  of  finely  divided  vegeta- 
ble and  animal  matter  thrown  into  the  air,  which  the  best 
modern  instruments  might  fail  to  discover  the  nature  and 
origin  of,  but  which  might,  nevertheless,  be  a  powerful 
cause  of  disease." 

There  evidently  appears  here  room,  or  rather  necessity, 
for  a  prolonged  and  laborious  series  of  experiment  and 
observation.  What  is  the  nature  of  the  germs  and  spores 
deteded  ?  How  are  they  affeded,  in  kind  or  in  quantity, 
by  the  circumstances  of  altitude,  climate,  season,  and 
temperature  ?  Can  their  appearance  in  unusual  numbers, 
or  in  any  particular  kind,  be  connededwith  the  prevalence 
of  any  given  disease  ?  These  are  questions  not  unworthy 
the  attention  of  epidemiologists.  Meantime,  other  ques- 
tions are  also  suggested,  less  pradically  important,  but 


highly  interesting  to  the  scientific  enquirer.  How  is  it 
that  germs  and  spores  are  more  numerous  in  comparatively 
elevated  regions  of  the  atmosphere  than  near  the  earth's 
surface,  and,  in  consequence,  near  their  origin  ?  What  ia 
the  nature  of  the  force  which  carries  up  the  germs  and 
keeps  them  aloft  ?    Why  and  when  do  they  re-descend  ? 

Mr.  Blackley  may  be  fairly  congratulated  on  having 
produced  a  work  which  is  not  merely  a  valuable  contribu- 
tion to  our  medical  literature,  but  which  may  be  read  with 

"not  conneded  with  the 


profession. 


CORRESPONDENCE. 

THE   SEWAGE  QUESTION. 

To  the  Editor  of  the  Chemical  News. 
Sir— As  I  was  unable  to  be  present  at  Prof.  Corfield's 
ledure  on  "The  Sewage  Question."  perhaps  you  will 
allow  me  to  make  some  remarks  on  the  report  of  it  in  the 
Chemical  News  of  last  week. 

Prof.  Corfield,  in  speaking  of  dry  conservancy,  still 
refers  to  earth  and  ashes  as  the  only  deodorants,  and  un- 
fairly Criticises  all  dry  systems  because  he  appears  to 
think  these  must  be  based  on  such  clumsy  and  inefficient 
substances.  Now  one  of  the  important  advantages  of  a 
dry  carrier  over  any  wet  system  is  that,  whilst  the  latter 
necessarily  confines  us  to  the  use  of  water,  the  former 
affords  the  chemist  a  large  choice  of  deodorisers,  and  of 
these,  as  I  have  repeatedly  pointed  out,  earth  and  ashes 
are  certainly  the  worst 

The  lecturer  has  not  hit  the  true  reason  why  the  manure 
from  earth-closets  is  so  valueless.  I  fully  agree  with 
Drs.  Frankland,  Gilbert,  and  Voclcker  as  to  the  poverty 
of  this  manure ;  numerous  analyses  have  led  mc  to  the 
same  conclusion.  A  manure  after  three  uses  in  theearth- 
closet  ought  to  contain  at  least  five  times  as  much  nitrogen 
as  it  does.  The  fad  is  that,  while  charcoal,  for  instance, 
preserves  an  organic  nitrogenous  substance,  earth  decom- 
poses it. 

In  a  paper  which  will  shortly  be  brought  before  the 
Chemical  Society,  I  shall  clearly  show  that  mixtures  of 
nitrogenous  organic  matter  with  earth  rapidly  lose  nitrogen, 
that  this  loss  is  continuous,  and  that  there  is  no  trace  of 
nitrification.  As  to  how  this  nitrogen  goes  off,  there  is 
much  yet  to  learn,  and  a  prolonged  investigation  has  not 
yet  enabled  me  to  speak  positively,  but  of  the  loss  there  is 
no  doubt.  The  real  reason  why  the  sewage  of  midden 
towns  differs  so  little  from  that  of  water-closet  towns  is 
fully  explained  in  one  of  my  papers  on  the  "  Sewage 
Question  "  (Chemical  News,  vol.  xxii.,  p.  302). 

Considering  the  ledure  was  "  On  the  Sewage  Question 
from  a  Chemical  Point  of  View,"  and  delivered  to  the 
"  Chemical  Society,"  it  is  remarkable  for  total  absence  of 
all  reference  to  purely  chemical  methods  of  dealing  with 
the  question.  He  ought  not  either  to  be  very  proud  of 
the  discussion  from  "a  chemical  point  of  view,"  when  one 
eminent  agricultural  chemist  says  "  the  best  way  is  to 
send  it  into  the  sea,"  and  another  says  "  that  it  could 
never  be  made  profitable."  Do  these  learned  gentlemen 
forget  that  hundreds  of  towns  can  never  hope  to  get  their 
sewage  to  the  sea,  and  that  in  civilised  London  every 
scrap  of  animal  manure,  other  than  human  and  much  less 
valuable,  is  carefully  colleded  and  "  profitably"  kept  out  of 
the  sewers  ?— I  am,  &c, 

E.  C.  C.  Stanford,  F.C.S. 

Carruth,  Ttridfre  of  Ncir,  N.D., 
June  6,  i(>74. 

COMMERCIAL  ANALYSES. 

To  the  Editor  of  the  Chemical  News. 
Sir,— You  have  frequently  upheld  the  propriety  of  re- 
turning the  results  of  analyses  in  such  a  form  as  to 
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represent  the  real  chemical  value  of  the  article  analysed. 
I  feel  it  right  to  call  the  attention  of  analytical  chemists 
to  the  fact  that  the  estimation  of  acetic  acid  in  acetate  of 
lime  is  frequently  made  by  simple  ignition  of  the  com- 
mercial  salt,  and  the  acid  calculated  from  the  calcium 
carbonate,  with  subtraction  of  the  lime  sulphate  present. 
These  results  are  very  confusing  to  commercial  men  when 
compared  with  the  amounts  of  acetic  acid  obtained  by 
distillation  with  hydric  phosphate  and  titration  in  the 
usual  way.  Here  are  the  figures  obtained  by  the  examina- 
tion of  three  samples- 
Acetate  of  Lime,  per  cent. 

By  Distillation.    By  Ignition! 
No.  1    ..    ..    7017  8547 
No.  a   . .    . .    69-98  85  30 

No.  3  ..  ..  32*29  7378 
The  indirect  method  I  regret  to  say  appears  to  be 
employed  by  some  chemists  of  established  reputation.  It 
is  obviously  incorrect,  and  it  is  unjust  to  the  conscientious 
worker  who  is  at  the  trouble  of  making  the  more  laborious 
analysis.  As  a  rough  method,  the  ignition  may  have  its 
value,  but,  if  it  be  employed  to  certify  a  parcel  for  sale, 
the  certificate  should  also  state  the  method  used.— I  am, 
ftc, 

William  Baker, 
Amoc.  Royal  Sehcol  of  Mine*  Lond. 

County  Analyit's  Oaicc. 
46,  High  Street.  Sheffield, 
June  9,  l«74- 
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CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 

Noti.  All  degree*  of  temperature  are  Centigrade,  unlet*  otherwise 


Comptti  Rtndus  Hcbdomadaires  des  Stances  dt  VAeadtmie 
des  Sciences,  April  20,  1874. 
Letter  Relative  to  a  Calculation  of  Pouillet  on  the 
Cooling  of  the  Solar  Mass.— M.  Faye.— This  calcula- 
tion, tacitly  but  unwarrantably,  assumed  that  the  mass  is 
not  susceptible  of  contraction.  I  f  the  mass  contracts,  even 
by  a  quantity  imperceptible  by  us  (less  than  28  metres 
per  annum),  the  thermal  effect  must  compensate,  in  great 
part,  that  of  exterior  radiation ;  a  state  of  things  which 
will  last  so  long  as  the  alimentation  of  the  photosphere 
continues  at  the  expense  of  the  central  layers.  An  exter- 
nal source  of  alimentation  is  superfluous ;  the  formation 
of  the  sun,  his  enormous  mass,  and  the  mode  of  mainten- 
ance of  his  photosphere  sufficiently  explain  the  actual 
radiation,  so  remarkable  in  constancy  and  intensity. 

Observations  on  M.  Croce*  Spinelli's  Communica- 
tion on  Bands  of  Aqueous  Vapour  in  the  Solar 
Spectrum.— P.  Secchi.— The  writer  says  he  had  never 
affirmed  that,  in  the  solar  spectrum  in  general,  one  might 
see  the  lines  of  aqueous  vapour,  but  merely  that  in  some 
of  the  solar  spots  there  were  some  bands  coincident  with 
those  of  aqueous  vapour.  Probably  in  the  sun's  high 
general  temperature  water  would  not  form,  but  from 
lowering  of  temperature  through  dilatation  of  gases  in 
eruption  (at  a  spot)  it  might.  And  the  observations  of 
M.  Croce"  Spinelli  do  not  invalidate  this,  for  he  did  not 
specially  observe  the  spots. 

Collimator  Level  and  its  Employment  for  a  Horizon 
in  Fog. — M.Goulier. — This  new  instrument  consists  of  a 
pendulum  suspended  by  a  double  joint,  and  carrying  a 
collimator  formed  of  a  small  tube,  hermetically  closed  at 
one  end  by  ground  glass,  and  at  the  other  by  a  convergent 
lens,  6  m.m.  diameter  and  18  m.m.  focus.  At  the  princi- 
pal focus  of  the  lens  is  a  diaphragm  pierced  with  a  hole 
a  m.m.  diameter,  and  with  a  black  silk  thread  across  it. 
When  the  pendulum  is  at  rest,  the  plane  passing  through 
the  thread  and  the  optical  centre  of  the  lens  is  a  horizon- 


tal  one.  Thus  the  eye,  looking  through  the  lens,  sees  a 
dark  line  traciog  the  horizontal  plane  of  the  instrument. 
The  advantages  urged  are—  (1)  The  instrument  is  small. 
(2)  It  can  be  readily  used  by  anyone  without  previous  in- 
struction. (3)  It  is  in/ariable.  It  might  be  used  by  sea- 
men (being  fitted  to  a  sextant  so  that  one  should  see  the 
collimator  through  the  transparent  part  of  the  small 
mirror)  for  taking  the  height  of  stars  when  the  horizon  of 
the  sea  is  not  visible. 

An  Orometric  Dial  Suitable  Especially  for  Pocket 
Barometers.— M.  Goulier.— The  author  makes  a  circular 
scale  within  that  expressing  the  millimetres  of  mercury ; 
and  on  it  one  reads,  opposite  the  pressures  observed  at 
stations  A  and  B,  two  orometric  numbers,  which  express 
the  depth  of  these  stations  below  the  same  level.  The 
difference  of  these  two  numbers  gives  the  difference  of 
level  at  the  two  stations.  Two  specimen  dials  are  given, 
one  for  average,  and  one  for  lofty  mountains. 

Absorption  of  Oxygen  and  Emission  of  Carbonic 
Acid  by  Leaves  Kept  in  Darkness. — MM.  Deherain 
and  Moisson.    (1)  The  quantity  of  C04  emitted  increases 
with  rise  of  temperature  (as  previously  observed).    At  7" 
100  grmB.  of  tobacco  leaves  gave  in  ten  hours  0*031  gr.  of 
COa;  they  gave  0-193  gr*  al  t8\  and  1132  gr.  at  41". 
The  increase  varies  with  the  species.    It  is  greater,  e  g., 
with  Finns  pinaster  than  with  Ficus  elasi'ua.    (2)  The 
quantity  of  CO,  emitted  is  comparable  to  that  furnished 
by  cold-blooded  animals.    Thus,  taking  Regnault  and 
Reiset's  data,  frogs  give  in  respiration  weights  of  CO,, 
much  less  than  leaves  of  tobacco,  mustard,  or  sorrel.  At 
15"  the  respiratory  activity  of  silkworms  is  comparable  to 
that  of  cuducous  leaves  observed  at  30",  but  notably 
greater  than  they  manifest  at  15s  to  20°.    (3)  Leaves  kept 
in  the  dark  absorb  more  O  than  they  crok  COj.    For  ex- 
ample, 30  grim,  of  leaves  of  Pinus  pinaster  absorbed  in 
twenty-four  hours  7-7  c.c.  of  O,  and  emitted  only  3*9  c.c. 
of  COj.    The  effect  is  most  sensible  at  low  temperatures. 
The  branches  of  some  fatty  plants  (Agave,  Opuntia)  some- 
times  absorb  O  without  emitting  C02.    The  O  fixed  is 
utilised  for  formation  of  vegetable  acids.    (4)  Leaves  con- 
tinue to  emit  C02  in  an  atmosphere  deprived  of  0.  The 
resistance  to  asphyxia  is  various.    Pine  leaves  continue 
four  or  five  days  to  emit  COj,  while  those  of  tobacco,  sorrel, 
Ficus  clastica.  Begonia,  soon  wither.  (5)  Hypothesis  on  the 
physiological  utility  of  the  internal  combustion  produced 
in  leaves.    Obscure  heat  is  peculiarly  favourable  to  energy 
of  respiration,  and  there  seems  to  be,  between  rapidity  of 
growth  and  energy  of  respiration,  a  connection  which  may 
be  understood  if  we  suppose  that  a  certain  quantity  of 
heat  must  be  called  into  action  in  order  that  the  immediate 
principles  may  form.    The  internal  combustion,  shown  by 
absorption  of  O  and  emission  of  CO^,  is  the  origin  of  a 
part  of  the  heat  necessary  to  elaboration  of  new  immediate 
principles. 

New  Method  of  Measuring  the  Velocity  of  Light. 
— M.  Burgue. — Consider  a  disc  turning  very  rapidly  about 
its  axis,  and  at  each  turn  illuminated  by  an  intermittent 
and  instantaneous  light.  A  small  dark  radial  line,  a,  on 
the  disc  will  seem  at  rest  like  the  disc  itself.  Withdraw 
the  source  of  light  to  a  distance  ;  the  time  the  light  takes 
to  come  and  illuminate  the  disc  is  now  greater,  and  the 
line  is  displaced  to  a  position  a',  forming  with  et  a  certain 
angle,  aOa',  which  will  accordingly  measure  the  time  of 
the  light's  passage  a  given  distance.  [This  note  was 
submitted  to  M.  Fizeau  for  consideration.] 

Facts  Relative  to  the  Vibration  of  Air  in  Sounding 
Tubes. — M  Gripon. — A  mass  of  air  which  vibrates  separ- 
ately, in  unison  with  a  pipe  placed  at  some  distance  and 
opposite  to  the  open  extremity  of  the  pipe,  raises  the 
sound  as  a  vibrating  membrane  does,  but  the  alteration  is 
less.  Representing  by  1  the  number  of  vibrations  of  the 
original  sound,  the  altered  sound  is  represented  by  1008, 
if  the  sounding  case  of  a  diapason  do*  be  placed  before  a 
pipe  of  tbe  same  pitch,  and  by  1*004  vou  operate 
I  with  do*.   The  sound  of  the  pipe  falls  if  the  air-ca«e  be 
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graver  than  it ;  it  risea  if  the  case  be  more  acute.  (Various 
related  fads  are  given.) 

New    Thermo-electric    Pile. — M.   Clamond. — The 
author  has  been  improving  his  apparatus.    He  found  in  it 
a  considerable  increase  of  resistance,  and  this  was  due  to 
two  causes — (1)  Oxidation  of  the  contacts  of  the  polar  I 
plates  with  the  crystallised  bar  under  the  influence  of 
heat;  and  (2)  splitting  of  the  bar  and  separation  of  its 
different  parts  in  planes  perpendicular  to  its  length.  (His 
mode  of  remedying  these  evils  is  described.)    In  making  1 
his  couple  he  uses  an  alloy  of  zinc  and  antimony,  and  1 
plates  of  iron  as  armatures.    The  bars  are  collected  in 
crowns  of  ten  bars  each,  superposed  and  separated  by 
washers  of  amianthus,  and  coupled  for  tension.  The 
whole  forms  a  cylinder,  the  interior  of  which  is  luted  with 
amianthus,  and  heated  by  means  of  a  pipe  of  refractory 
earth  pierced  with  holes.    The  gas  mixed  with  air  burns 
in  the  annular  space  between  the  tube  and  the  bars.  The 
entire  surface  of  the  crowns  of  the  pile  is  35  square  deci- 
metres.    The  consumption   of   gas  is   controlled  by 
M.  Girond's  regulator  (referred  to  in  next  note).  Thus 
arranged,  the   pile  will   work  whole  months  without 
requiring  attention,  giving  a  current  absolutely  constant. 
The  model  shown  consumed  170  litres,  that  is,  about 
5  centimes  of  gas  in  the  hour,  and  deposited  20  grms.  of 
copper,  which  makes  the  expense  of  gas  per  kilogrm.  of 
copper  deposited  2  francs  50  cents.    M.  Clamond  has 
made  models  of  various  size  ;  the  quantity  of  electricity 
increases  proportionally  to  the  size  of  the  pieces. 

Regulator  of  Volume  for  Currents  of  Gas.-— M. 
Girond. — The  problem  is  to  render  the  volume  flow  at  a 
given  point  of  a  gaseous  current  independent  of  variations 
of  pressure  of  the  gas,  and  of  the  size  of  the  final  orifice 
of  outflow.  [The  author's  mode  of  solving  it  cannot  well 
be  understood  without  figures.] 

Movement  Produced  in  the  Stamens  of  Mahonia 
and  Berberis ;  its  Anatomical  Conditions.— M.  Heckel. 
— The  contractile  cells  of  the  two  faces  of  the  stamen  are 
mobile,  not  by  its  envelope,  probably,  but  by  its  granular 
protoplasm,  which  contracts  and  induces  the  retreat  of  the 
enveloping  membrane.  There  is  antagonism  of  the  dorsal 
and  the  anterior  cells.  The  former  contract  under  the  in- 
fluence of  irritation,  and  the  movement  of  the  organ  is 
produced  ;  the  latter  are  stretched  by  the  contraction  of 
the  fibre  and  elongated,  but  they  tend  to  react  and  return 
to  their  normal  state,  which  is  that  of  contraction.  Thus 
the  stamen  gradually  returns  to  its  position. 

Direction  of  the  Wind  in  the  Storm  of  April  13, 
1874.— Nf.  Chapelas.— He  noted  that  morning  a  baro- 
metric pressure  of  742  m.m.,  and  a  direction  of  wind  and 
clouds  S.S.W.  to  S.W.  Next  morning  the  wind  and 
clouds  had  the  opposite  direction,  N.E.  N.N.E.  The 
barometer  rose  4  m.m.,  and  continued  to  rise  till  the  19th. 

Gen.  Morin  presented  the  first  volume  of  Tome  iv.  of 
the  "  Revue  D'Artillerie,"  containing,  among  other  things, 
a  highly  interesting  resume  of  an  inquiry  instituted  into 
the  qualities  and  faults  of  the  artillery  materiel  employed 
in  the  war  of  1870-71. 

Formation  of  Certain  Crystalline  Substances  in 
Capillary  Spaces. — M.  Becquerel.  (Tenth  memoir.)  — 
The  author  has  previously  succeeded  in  obtaining  crystal- 
line alumina  with  three  equivalents  of  water,  AljOj.jHO, 
blue  crystalline  hydrate  of  copper,  and  the  crystallised 
oxides  of  zinc  and  lead,  hydrated  silicate  of  copper  in 
double  refracting  crystalline  needles,  &c.  Having  recently 
resumed  his  experiments,  he  now  announces  the  formation 
of  fluoride  of  calcium,  crystalline  aluminate  of  copper, 
blue  silicate  of  copper,  CuO,SiOa,2HO,  aluminate  of  mag- 
nesia in  crystalline  needles,  and  differing  from  spinel  only 
in  containing  no  water,  and  a  variety  of  other  crystalline 
minerals. 

New  Researches  on  the  Cyanogen  Scries. — M. 

Berthelot. — An  investigation  into  the  amount  of  heat 
developed  in  the  formation  of  the  double  cyanides. 


Heat  of  Formation  of  the  Cyanic  Compounds  from 
their  Elements. — M.  Berthelot.— A  table,  incapable  of 
abstraction. 

Part  Played  by  Salts  in  the  Action  of  Drinlring- 
Waters  upon  Lead. — M.  Fordos. — The  salts  examined 
were  sulphate  of  soda,  chloride  of  sodium,  nitrates  of 
potash  and  ammonia,  and  a  saturated  solution  of  sulphate 
of  lime.  In  alt  cases  the  lead  was  attacked,  and  traces  of 
the  metal  entered  into  solution. 

Preservation  of  Wood. — M.  Hubert.— The  author 
proposes  to  coat  the  wood  with  oxide  of  iron,  by  driving 
into  it  abundance  of  long  slender  nails  with  broad  flat 
heads. 

Tetraiodide  of  Carbon. — G.  Gustavson. — This  sub- 
stance forms  deep  red  crystals  of  an  octohedral  form,  be* 
longing  to  the  regular  system.  Its  specific  gravity  at 
20  2'  is  4-32. 

New  Researches  on  Black  Phosphorus.— M.  Blond- 
lot.— This  paper  has  been  already  noticed  in  the  Chemical 
News. 

BerUhte  der  Deutsehen  Cheutiscken  Otulhchaft  tu  Berlin, 
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On  Nitro-Anthracen. — E.  Schmidt. — The  author  finds 
that  the  mono-nitro-anthraccn  of  Bolley  and  Tuchschmidt 
is  not  a  pure  nitro-derivative  of  anthracen,  but  a  double 
compound  of  dinitro-anthrachinon  and  chrysen.  He  is 
also  unable  to  confirm  the  results  of  Phipson,  since  on 
treating  anthracen  with  nitric  acid,  he  obtained,  instead 
of  an  isolable  nitro-anthracen,  merely  a  mixture  of  anthra- 
chinon  and  dinitro-anthrachinon. 

Preparation  of  Pure  Phcnanthren. — E.  Schmidt.— If 
mixtures  of  hydrocarbons  containing  phcnanthren  are 
dissolved  in  alcohol  of  So  to 85  percent,  and  the  filtrate  is 
boiled  for  some  time  with  an  amount  of  nitric  acid  equiva- 
lent to  the  hydrocarbon,  and  allowed  to  cool,  all  the 
anthracen  separates  out,  first  as  anthrachinon  and  dinitro- 
anthrachinon,  in  the  form  of  a  resinous  cake.  On  further 
cooling  the  liquid  congeals  to  a  crystalline  paste  of  un- 
changed phenanthren. 

Influence  of  the  Position  of  Oxygen  upon  the 
Boiling-  Point. — Alex.  Maumann. — The  author  concludes 
that  "in  inetamerous  bodies  of  like  chemical  character  and 
corresponding  structure,  the  more  the  oxygen  combined 
in  a  similar  manner  advances  towards  the  centre  of  the 
chain  of  atoms,  the  lower  falls  the  boiling-point." 

Action  of  Sulphuretted  Hydrogen  upon  Chloral 
Hydrate. — G.  Wyss. — The  author  treated  chloral  hydrate 
with  sulphuretted  hydrogen,  and  obtained  a  crystalline 
body,  soluble  in  alcohol  and  ether,  to  which  he  assigns 
the  formula  C4H.4CI0O.1S. 

Isomeric  Dinitro-benzoic  Acids,  and  their  Connec- 
tion with  Phenylen-diamins. — C.  Wurster  and  G. 
Ambuhl. — The  authors  have  succeeded  in  converting 
ordinary  diamido-benzoic  acid  into  phenylen-diamin. 

Communications  by  A.  P.  M.  Franchimont.— Remarks 
on  the  action  of  pcntachloride  of  phosphorus  upon  alco- 
hotatc  of  sodium  ;  on  anhydrous  citric  acid,  and  on  the 
preparation  of  malonic  acid. 

Action  of  Nitrous  Acid  upon  Ethylaniline.— Peter 
Griess.— The  author  finds  that  the  chief  product  of  the  re- 
action is  CaHioNjO,  a  new  compound. 

On  Sebacylic  Acid.— O.  M.  Witt. — A  preliminary 
notice  on  the  salts  of  this  acid,  especially  the  cobalt  com- 
pound. 

Mutual  Behaviour  of  Phosphate  and  Carbonate  of 
Lime  at  Elevated  Temperatures.— F.  Wtbel.— The 
author  finds — (1)  That  the  pyro  and  ortho  phosphates,  as 
well  as  the  apatite  compounds,  when  heated  with  carbonate 
of  lime,  are  decomposed  in  such  a  manner  that  the  car- 
bonate gives  up  to  the  phosphate  a  part  of  its  lime,  which 
cannot  be  re-converted  into  carbonate  by  means  of  car- 
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bonate  of  ammonia,  (2)  The  extent  of  this  decomposi- 
tion depends  on  the  constitution  of  the  phosphate,  the 
proportions  of  the  mixture,  the  intensity  and  duration  of 
the  heat,  and  on  the  presence  of  organic  matter.  It  is 
notably  increased  by  the  two  latter  points.  (3)  The  pro- 
cess of  decomposition  depends,  in  pyrophosphates,  on  the 
tendency  to  pass  into  neutral  ortho-phosphate ;  in  ortho- 
phosphates,  on  the  disposition  to  form  basic  salts ;  and  in  the 
apatites,  on  the  substitution  of  lime  for  chloride  of  calcium. 
(4)  In  the  analysis  of  bodies  containing  phosphate  and 
carbonate  of  lime  along  with  organic  matter,  the  deter- 
mination of  the  latter  is  erroneous  when  calculated  from 
the  loss  of  weight  on  ignition,  after  treatment  with  car- 
bonate  of  ammonia.  The  amount  will  be  found  increased 
by  the  carbonic  acid  which  is  incapable  of  restoration. 
(3)  In  all  mixtures  of  carbonates  and  phosphates  carbonic 
acid  can  only  be  determined  previously  to  ignition.  In  the 
ignited  mass  it  will  be  found  too  low,  even  after  treatment 
with  carbonate  of  ammonia.  These  results  are  of  great 
importance  as  regards  the  analysis  of  bone-ash,  and  the 
constitution  of  bone-earth. 

Nitro  Compounds  of  the  Allyl  Series.— E.  Bracke- 
busch. — The  author  has  examined  niuo  propylen,  sodium- 
and  potassium-nitro-propylen,  allylamin,  and  nitrite  of 
allyl. 

Communications  from  the  Laboratory  of  the 
University  of  Freiburg.— Ad.  Claus.— These  communi- 
cations consist  of  a  lengthy  paper  on  the  uric  acid  group, 
a  notice  on  the  thioprussiamic  acids,  and  on  sulphurea. 

Formation  of  Metbyl-hydantoic  Acid. — E.  Baumann. 
— The  author  finds  that  methyl-hydantoic  acid  cannot  be 
formed  by  the  action  of  urea  upon  sarcosin  introduced  into 
the  animal  organism. 

Splitting  up  of  Dibenzyl-disulpho  Acid.— R.  Kade. 
—If  the  potash  salt  of  this  acid  is  fused  at  a  low  tempera- 
ture there  is  formed  oxydibcnzyl-sulpho  acid  ;  at  a  higher 
temperature  dioxy-dibenzyl  is  obtained. 

Isomeric  Nitro-aceto-naphthalids. — C.  Liebermann 
and  A.  Dittler. — This  paper  is  not  suited  for  abstraction. 
Action  of  Nitrous  Acid  upon  Phenols. — C.  Lieber- 
mann.— If  ore  in  is  dissolved  in  concentrated  sulphuric 
acid,  and  if  small  quantities  of  pulverised  nitrite  of  potash 
are  gradually  added,  the  solution  turns  purple.  Water 
throws  down  red  flakes,  which  re-dissolve  in  alkalies  with 
a  cherry-red  colour,  and  display  avermillion  fluorescence. 
The  colour  thus  obtained  is  not  orcein,  but  is  in  certain 
respects  analogous  to  the  colouring  matters  obtained  some 
years  ago  from  resorcin  by  Weselsky.  Sulphurous  acid  I 
containing  nitrous  acid  forms  colouring  matters  with  most  | 
phenols.  To  concentrated  sulphuric  acid,  in  a  stoppered 
bottle,  6  per  cent  of  nitrite  of  potash  was  added,  and  the 
absorption  of  the  vapours  promoted  by  shaking.  The 
various  phenols  require  respectively  a  somewhat  different 
treatment  with  this  reagent.  Some  must  be  treated  in 
the  solid  state  with  several  volumes  of  the  reagent,  whilst 
others  are  added  to  it  as  concentrated  aqueous  or  sul- 
phuric solutions.  A  concentrated  aqueous  solution  of 
resorcin  is  immediately  turned  by  this  reagent  a  fine  blue. 
If  added  to  phenol  the  mixture  becomes  hot,  and  assumes 
first  a  brown,  then  a  green,  and  in  a  few  moments  a  royal 
blue  colour.  If  the  blue  solution  is  poured  into  water, 
with  due  precautions  to  prevent  a  rise  of  temperature,  the 
colouring  matter  is  deposited  in  reddish  brown  flakes, 
which  re-dissolve  in  alkalies  with  a  rich  blue  colour. 


author  questions  the  scientific  value  of  Schorlemmer's 
method  of  demonstrating  the  presence  of  hypochlorons 
acid,  considering  the  difficulty  of  detecting  chlorine  along 
with  that  acid. 


A  Lactic  Acid  of  the  Allyl  Series.— A.  Pinner. — The 
author  has  obtained  acrylolactic  acid,  which  contains  two 
equivalents  less  hydrogen  than  the  lactic  acids,  C3HcOs. 

Oxidation  Products  of  Isobutylic  Alcohol,  and  on 
the  Trichloraceton  Formed  from  the  so-called  Iso- 
butylic Aldehyd. — G.  Kraemer.— A  controversial  essay 
in  reference  to  the  paper  by  Barbaglia,  vi.,  910. 

No.  5,  March  23. 
Nature  of  Bleaching  Lime. — C.  Goepner. — A  critique 
on  Schorlemmer's  paper  (Btrichte,  vi.,  p.  1509J.  The 


Ammonia  Soda  Process. — A.  Bauer. — The  decompo- 
sition of  bicarbonate  of  ammonia  by  chloride  of  sodium  is 
incomplete,  the  loss  of  salt  amounting  to  about  one-third 
of  the  total  weight  employed.  The  author  seeks  the  cause 
of  this  in  the  fact  that  the  carbonate  and  bicarbonate  of 
sodaaredecomposedincontact  with  sal-ammoniac,  forming 
carbonates  of  ammonia  and  common  salt.  This  trans- 
position takes  place  under  a  great  variety  of  circum- 
stances. 

Determination  of  Acetylen  in  Gaseous  Mixtures, 
and  the  Composition  of  Acetylen  Copper. — R.  Bloch- 
mann. — The  author  finds  that  in  the  analysis  of  coal-gas 
it  is  not  advisable  to  attempt  the  determination  of  acetylen 
according  to  Bunsen's  gasomctric  methods.  Berthelot 
and  Landolt  determine  acetylen  directly  by  passing  it 
through  an  ammoniacal  solution  of  copper,  decomposing 
the  precipitate  obtained,  and  determining  the  volume  of 
acetylen  set  free. 

Formation  of  Anthracen  by  Heating  Chloride  of 
Benzyl  with  Water. — Th.  Zincke. — Anthracen  is  appa- 
rently a  product  of  the  splitting  up  of  a  higher  hydrocarbon, 
f j  C  7  H  6  • 

Transformation  of  the  Diazonitro-Benzols  into 
Nitrophenols. — R.  Fittig.— The  nitric-diazo  compound 
from  nitro-acetanilid  passes  into  nitrophenol  on  boiling 
with  water. 

Alcoholic  Fermentation. — Oscar  Brefeld. — The  author 
concludes  that — (1)  Alcohol  yeast,  like  all  other  plants, 
requires  for  its  development  and  increase  the  co-operation 
of  free  oxygen.  (2)  If  air  and  free  oxygen  are  excluded, 
the  yeast  cannot  grow.  These  two  facts  overturn  the 
theories  of  Pasteur  on  fermentation.  (3)  Yeast,  in  con- 
tradistinction to  all  other  plants,  when  in  solutions  where 
its  growth  is  possible,  has  a  great  affinity  for  free  oxygen. 
It  can  completely  extract  free  oxygen  mixed  with  6000 
volumes  of  carbonic  acid.  (4)  Mucor  ractmosus  has  the 
same  property,  and  excites  alcoholic  fermentation  in  a 
saccharine  solution.  (5)  Growth  and  increase  of  yeast 
may  take  place  without  fermentation,  and,  again,  fermen- 
tation without  growth  of  yeast.  The  carbonic  acid  thrown 
off  in  fermentation  is  remarkable  for  its  purity.  (6)  In 
suitable  solutions,  exposed  to  the  air,  growth  of  the  yeast 
plant  and  fermentation  occur  simultaneously  in  different 
parts  of  the  liquid,  (7)  Fermentation  is  the  expression  of 
an  abnormal  incomplete  vital  process,  in  which  all  the 
bodies  required  for  the  nutrition  of  the  yeast  do  not  sim- 
ultaneously and  harmoniously  co  operate.  These  results 
will  prove  of  great  technological  interest. 

A  Universal  Burner.— R.  Muencke.— A  useful  piece 
of  apparatus,  which  we  cannot  describe  without  the 
accompanying  illustrations.  It  is  manufactured  by 
Warmbrunn  and  Quility,  of  Berlin. 

Communications  from  the  Laboratory  of  the  Uni- 
versity of  Wurxburg. — J.  Wislicenus. — Dr.  Goldenberg 
has  been  engaged  with  an  examination  of  certain  deriva- 
tives of  benzoin.  Bonne  and  Goldenberg  have  examined 
a  silver  compound  of  biuret.  Carl  Zimmermann  has  pre- 
pared certain  novel  silver  compounds  of  melamin,  and  has 
also  studied  the  constitution  of  phosphoro-ethylester. 
Kessel  has  obtained  a  secondary  nomal  butyl-ether  by  the 
mutual  action  of  pure  ethyliden  oxychloride  and  zinc  di- 
ethyl. Zuckschwerdt  has  studied  the  action  of  nascent 
hydrogen  upon  dinitro-ethylic  acid,  and  has  extended  his 
investigation  to  the  addition-product  of  sulphurous  acid 
and  zinc  ethyl.  C.  Forster  has  obtained  mercurid-phenyl- 
ammon-chloride,  and  has  examined  its  aflion  upon  sub- 
stituted thio-ureas.  Valerius  Hemilian  has  endeavoured 
to  decide  the  constitution  of  the  isomeric  crotonic  acids. 

Combinations  of  Thallium  with  Alcohol  Radicals.— 
F.  C.  Hartwig.— The  author  has  obtained  the  dicthyl- 
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chloride  of  thallium,  the  sulphate,  phosphate,  nitrate, 
acetate  of  lhallium-diethyl ;  the  iodide,  hydroxide,  and 
chloride  of  thallium. 

Preparation  of  Thallium-Triethyl.— L.  Carina  and 
C.  Fronmuller. — A  continuation  of  the  researches  de- 
scribed in  the  foregoing  paper. 

Aluminium  Chloride  of  Platinum. — A.  Weikow.— 
The  compound  consists  of— 

Aluminium   395 

Platinum    2629 

Chlorine   3333 

Water  3658 


10015 

It  shows  no  analogy  with  the  glucino-chloride  of  platinum, 
an  additional  proof  thut  glucinum  and  aluminium  are 
essentially  distinct  in  their  chemical  nature. 

Certain  Derivatives  of  a-  and  /3-Diamido-naphtbalin. 
—A.  Dc  Aguilar.— A  lengthy  paper,  not  adapted  for  ab- 
straction. 

Synthesis  of  Tetra-methyl-succinic  Acid.— C.  Hell 
and  A.  Wittekind.— The  authors  caused  monobrom-iso- 
butyric-ethylester  to  a£  upon  finely  divided  silver.  The 
properties  of  the  acid  thus  obtained  differ  decidedly  from 
those  of  ordinary  suberic  acid. 

Synthetic  Cymol  obtained  from  Normal  Bromide 
of  Propyl  and  Crystalline  Brorn toluol.  —  F.  Fittica. — 
The  author  considers  that  his  experiments  have  proved 
the  presence  of  normal  propyl  in  the  mutually  identical 
cymols. 

Method  for  obtaining  Bases  Free  from  Oxygen.— 
O.  Wallach.— The  author  has  examined  the  behaviour  of 
PCIS  with  oxygenised  amides. 

Constitution  of  the  Substituted  Phenols. — Jul. 
Post. — A  very  long  paper,  which  cannot  be  usefully  ab- 
stracted. 

Promiscuous  Communications.— M.  P.  v.  Wilde.— 
The  author  treats  of  the  preparation  of  acetylen,  the  action 
of  hydrogen  upon  acetylen  and  ethylen  in  contact  with 
platinum-black,  and  gives  a  preliminary  notice  on  the 
action  of  electric  currents  upon  gases  and  gaseous  mix- 
tures. 

Rtimattn's  Farbtr  Ztiiung,  No.  11,  1874. 
This  number  contains  receipts  for  a  logwood-blue  as 
substitute  for  vat-blues  on  wool  and  cloth  ;  a  blue  for 
topping  piece-goods  previously  grounded  with  blue ;  a 
logwood-blue  on  a  white  ground  ;  a  blue  for  topping  wool 
already  dyed  blue;  a  continuation  of  the  article  on  dyeing 
and  dressing  plushes;  a  black  on  mixed  woollen  and  silk 
goods ;  a  black  for  felt  hats  ;  a  topping  for  vat-blue  linen  ; 
a  black  finish  with  ox-blood  on  mixed  woollen  and  cotton 
goods ;  a  nacarat  and  a  claret  on  wool. 

White-lead  is  recommended,  in  preference  to  chalk,  for 
adulterating  oil-colours  for  pigment-styles. 

PATENTS 

ABRIDGMENTS  OP  PROVISIONAL  AND  COMPLETE 
SPECIFICATIONS. 

Improvement*  in  the  treatment  of  watte  or  re/use  animal  or  nitro- 
genous matters  for  the  purpose  of  producing  /twining  substances  or 
artificial  manures.  William  Crookcs,  F.R.S.,  Mornington  Road, 
Regent's  Park,  Middlesex.  August  2  j,  1S73.— No.  2790.  The  object  of 
this  invention  is  to  convert  waste  or  refuse  nitrogenous  matters  into 
artificial  r-.., , , ,  res  or  fertilising  substances.  The  animal  or  nitrogenous 
matters  to  which  the  invention  is  applicable  consist  of  animal  matters, 
aucb  as  woollen  rags,  wool-waste,  sc.;  wet  rutrescible  matters,  such 
as  fish,  either  fresh  or  stale,  or  such  as  is  unlit  fur  food,  and  liquid  or 
semi-liquid  matters  not  so  nitrogenous  as  the  before-mentioned  sub- 

Improved  meant  or  method  of  treating  and  chrtfytng  impure  or 
waste  water  from  fulling-mills,!  couring-mtUs  or  seouring  processes, 
dye-houses,  sewage,  or  other  impure  waters.  Rupert  Goodall ,  machinery 
agent,  Armley,  Leeds.  August  23. — No.  2791.  To  the  water  to  be 
clarified  is  added  fine  ashes  and  slacked  lime,  and  the  whole  is  stirred 
until  the  water  is  "cracked;"  then  add  scsqui-persulphatc  of  iron  in 


!  solution  (obtained  from  the  mother  liquor  of  copperas  beds)  and 
saturated  solution  of  sulphate  of  magnenia  or  Epsom  salts,  and  the 
whole  is  agiin  sill  red  or  agitated,  whereon  the  solid  matters  and  im- 
purities and  disc  luurations  are  separated  and  precipitated.  The  above 
chemicals  are  usrd  in  the  proportions  and  manner  specified. 

A  new  protest  fur  the  proJucium  of  toda  and  potash  from  their  re- 
spective haloid  salts  by  the  direct  wet  method.  Charles  Denton  Abel, 
Southampton  lluildings,  Chancery  Lane,  Middlesex.  (A  communica- 
tion from  Hector  dc  Grcusillicrs  and  George  Siemens,  Berlin). 
August  28, 1873.— No.  2S3S.  This  invention  consists  in  producing  soda 
and  potash  from  their  haloid  salts  by  admixture  therewith  of  car  bona to 
of  ammonia  dissolved  in  strong  alcohol  or  wood-spirit.  The  sslt  is 
introduced,  together  with  a  solution  of  mono-carbonate  of  ammonia  in 
alcohol,  into  a  closed  vessel  lined  with  lead,  which  it  heated,  whereupon 
the  compound  will  be  transformed  inu  alkaline  carbonate,  and  chloride 
of  ammonium,  cf  which  the  former  is  precipitated,  while  the  latter  is 
retained  in  solution.  The  solution  is  then  drawn  off,  and  the  alkaline 
carbonate  is  washed  with  spirit,  and  dried.  For  manufacturing  on  a 
large  scale,  the  salt  is  placed  in  a  vessel  with  perforated  double  bottom, 
and  a  heated  solution  of  carbonate  of  ammonia  in  alcohol  is  then  forced 
through  the  salt  until  no  mere  chloride  of  ammonium  is  found  in  the 
solution  issuing  from  the  vessel. 

Improvements  in  Hie  recovery  of  alkali  from  the  liquid  in  which 
esparto,  vcxxl,  Urate,  or  ether  riatennl  hat  bun  boiled.  David  Adam 
Fyfc  and  William  Hadfield  Bowers,  Manchester.  September  1,  1873. 
—No.  2873.  1  he  inventors  absorb  waste  alkaline  liquors  with  sawdust 
or  other  vegetable  substances.  The  sawdust  is  then  dried, and  placed 
in  or  fed  into  a  retort.  The  acid,  tar,  gas,  and  other  products  are  col- 
lected, and  the  alkali  is  recovered  from  the  charcoal  or  from  the  ash 
resulting  from  the  combustion  of  the  charcoal. 

Improvements  in  the  method  of,  and  apparatus  for,  separating  free 
sulphur  from  substances  containing  it.  Samuel  Henry  Johnson, 
manufacturing  chemist,  Lea  Bank  Works.  Warton  Road,  Stratford, 
Essex.  September  2, 1^73.  —  N0.2891.  This  Provisional  Specification 
describes  the  separation  of  free  sulphur  from  other  substances  by  the 
use  of  bisulphide  or  any  simple  solvent;  also  an  extractor  provided 
with  a  filter. 

A n  improved  mode  0/  separating  and  obtaining  gold,  silver, and  other 
metals  from  their  ores,  George  iiascltine,  LL.D.,  Southampton 
Buildings,  London.  (A  communication  from  Soloman  William  Kirk, 
chemist,  Philadelphia,  and  William  Robert  Griffith,  New  York). 
September  3,  11*73. —No.  2904.  The  invention  consists  in  the  process 
Of  amalgamating  and  reducing  sulphuretted  ore*,  containing  gold  or 
silver,  or  other  ractals,  in  vacuo ;  and  aKo  in  the  method  or  process  of 
reclaiming  and  condensing  the  vapouriscd  mercury  and  sulphur,  in 
■•CM,  in  their  separate  elementary  parts  again. 

Improvements  in  apparatus  for  the  manufacture  of  sulphate  of  soda 
and  sulphate  if  potash.  William  Hunt,  manufacturing  chemist, 
Casticford,  near  Normanton,  York.  September  8,  1873. — No.  2944. 
In  making  sulphate  of  soda  and  sulphate  of  potash  by  introducing  into 
chambers,  containing  chloride  of  sodium  and  chloride  of  potassium 
respective!},  a  mixture  of  sulphurous  acid  gas,  atmospheric  air,  and 
steam,  the  chambers  employed  and  other  parts  of  the  apparatus  are 
made  of  cast-iron.  This  invention  consists  in  making  the  aaid 
chambers  of  brick,  clay  or  other  cement  being  used  in  place  of  mortar, 
the  space  between  the  exterior  of  the  brick  chambers  and  the  wall 
enclosing  them  being  filled  with  powdered  chloride  01  sodium  or  com- 
mon salt  rammed  or  pressed  therein.  By  the  consolidation  of  the  said 
chloride  of  sodium,  an  air-tight  packing  is  formed  between  the  chambers 
and  the  outer  wall, which  packing  is  unacted  upon  by  the  hydrochloric 
acid  gas  evolved.  The  powdered  chloride  of  sodium  may  be  mixed 
with  clay  or  sand,  or  sulphate  of  soda  or  baryta,  or  burnt  clay  may  be 
employed  in  place  of  chloride  of  sodium. 

An  improved  process  for  treating  copper  pyrites,  copter  blendes,  and 
other  sulphuretttd  copper  ores  u  huh  contain  iron.  Joseph  Anthony 
Dison, writer,  Glasgow,  N.B.  (A  communication  from  Thomas  Henry 
Cobley,  chemist,  Turin.  Italy).  September  it,  1873.— No.  2981.  The 
features  of  novelty  constituting  this  invention  are  — First,  the  process 
for  treating  copper  pyrites,  copper  blendes,  and  other  sulphuretted 
copper  ores  containing  iron ;  secondly,  the  employment  01  calcium 
hydrate  or  lime  in  reducing  copper  ores  poor  in  sulphur. 

Improved  combinations  of  ingredients  for  producing  explosives  for 
blasting  and  mining  purtoscs.  William  Blanch  Brain,  mining  engi- 
neer, St.  Annals,  Cinderford,  Gloucester.  September  it,  1873.— 
No.  2984.  This  consists  in  combining  in  certain  proportions  nitro- 
glycerin, chlorate  of  potash,  sugar,  charcoal,  ground  coal,  sawdust, 
dextrin,  starch,  and  sumach,  so  as  to  form  highly  concentrated  explo- 

NOTES  XnD  QUERIEST 

Metallic  Solutions.-Would  any  o.  your  readers  be  kind  enough 
to  inform  me  if  there  is  a  market  for  a  "  strong  solution  of  zinc  and 
iron,"  a  solution  of  "  tin  and  iron,"  and  precipitated  oxide  of  zinc  ?— 
Arthur  T.  Becks. 

Egg  Albumen.— Canyon  tell  me  of  anyone  who  makes  egg  albumen 
in  England  ?  I  am  told  that  there  is  no  maker  of  it  in  this  country, 
which  seems  unlikely.  If  there  are  none  in  England,  where  is  it 
made?— William  E.  A.  Axon. 

Ash  of  Plants.— Can  you  tell  me  of  any  work  in  which  I  ahall  find 
analyses  of  the  ashes,  and  percentage  of  ash,  of  the  different  plants 
Ac.  (clover,  wheat,  turnips, mangel  wurzel,  4c),  principally  cultivated 
in  this  country  ?—H.  B.  Yardley. 

Filtration  on  the  Large  Scale.— Will  some  of  your  readers  kindly 
tell  me  bow  to  filter,  on  a  large  scale,  a  black  lake  (logwood  and  iron), 
which  w  ill  not  settle  so  as  to  be  washed  by  decantation,  and  is  not 
drainable  by  the  methods  usually  employed  for  filtering?— E.  B.  M. 
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Notes  and  Queries. 


I  OMHttt  Nswa, 
1     June  ii,  1S74. 


Lime  Crucibles.— Can  you  kindly  inform  me  where  crucibles  of 
lime  cmn  be  procured,  such  as  those  described  in  chemical  works  as 


I  in  fusing  ft  before  the  ox>  hydrogen  blowpipe,  but  I  require  them 
on  a  much  smaller  scale  than  they  arc  probably  used  commercially?— 
Delta. 

Plies. — Will  you  please  to  tell  in  your  next  number  if  you  know  of 
anything  that  will  keep  flies  off  hams  when  ihcy  arc  hanging  in 
grocer's  shops,  as  the  maggots  cause  a  great  lost  to  the  trade  every 
year  ;  it  must  be  something  that  will  not  make  the  hams  taste,  or  they 
will  be  tpoi|ed?-JonN  Murray. 

MEETINGS  F0R_THE  WEEK. 

Monday.  June  ij.-Royal  Geographical,  8.30. 

  zoological,  8.30. 

Tuesday,  !«.— Anthropological  lnil.,8. 
Wednesday,  17.- Meteorological,  7. 
Thursday,  16.— Royal.  8.30. 

  Chemical,  8. 

—         Philosophical  Club,  6. 

Now  ready,  Fifth  Edition,  Enlarged,  price  is.  6d.  pott  free, 

Gout  and  Rheumatic  Gout,  a  New  Method  of 
CURE,  with  CASES.   By  J.  W.  FOAKES,  M  D. 

"  The  views  of  auch  Men  as  Dr.  Foakci  and  Dr.  Bennett  arc,  we 
are  glad  to  say,  beginning  to  gain  ground  amongst  the  medical  pro- 
fession."— Chtmical  News. 

"The  treatment  of  gout  recommeuied  is  sound  and  rational."— 
Medical  Press  and  Circular. 

London  :  SIMPKIN.  MARSHALL  4,  Stationers'  Hall  Court. 

PRACTICAL  CHEMISTRY. 
Laboratory,  60,  Gower  Street,  Bedford  Square,  W.C. 

Mr.  Henry  Matthews,  F.C.S.,  is  prepared 
to  give  Instruction  in  all  branches  of  PRACTICAL 

SHEMISTRY.  particularly  in  its  application  to  MEDICINE, 
GRICULTURE,  and  COMMERCE. 

Tbs  Laboratory  it  open  daily,  except  Saturday,  from  ten  to  five 
O'clock;  on  Saturday,  from  ten  till  one  o'clock. 

Mr.  Matthews  it  alto  prepared  to  undertake  ANALYSES  oi  every 
description. 

For  Particulars  and  Prospectuses,  apply  to  Mr.  Henry  Matthews, 
the  Laboratory, 60,  Gower  Street,  Bedford  Square,  W.C. 


BERNERS  COLLEGE  of  CHEMISTRY. — 
EXPERIMENTAL  MILITARY  and  NAVAL  SCIENCES, 
tinder  the  direction  of  Professor  E.  V.  GARDNER,  F.E.S.,  &c, 
of  the  late  Royal  Polytechnic  Institution  and  the  Royal  Naval  College. 

The  Laboratory  and  Class  Rooms  are  open  from  11  to  5  a.m.,  and 
•nd  from  7  to  10  p.m. daily. 

Especial  facilities  for  persons  preparing  for  Government  and  other 
sxaminations. 
Private  Pupils  will  find  every  convenience. 

Analyses,  Assays,  and  Practical  Investigations  connected  will 
Patents,  &c. conducted. 
For  prospectus,  &c,  apply  to  Prof.  E.  V.  G.,  44,  Bemers-strcet.W. 


South  London  School  of  Pharmacy,  325,  Ken- 
nington  Road.   Managing  Director,  Da.  MUTER. 


Dally  Lectures  on  the  following  subjects  :— 

Chewistby.  Materia  Medica. 

Botany.  Pharmacy. 
Physics.  Classics. 

The  School  has  accommodation  for  120  Students,  an  J  contains  an 
excellent  Museum  and  a  very  completely  fitted  Chemical  Laboratory 
lor  30  Junior  and  to  Senior  Pupils,  with  water  and  gas  at  every  working 


Registered  Lodgings  are  provided  for  Country'  Students,  where  they 
can  depend  on  comfort  and  economy. 

For  all  particulars,  enclose  a  stamped  envelope  to  the  Secretary, 
Mr.  W.  Baxter,  at  his  office,  Central  Public  ' 
Cross,  London,  S.E. 


MPROVED  and  ECONOMIC  COOKERY. 

—Use  Licbig  Company's  Extract  of  Meat  as  "stock"  Iot 
beef-tea,  soups,  made  dishes,  and  sauces:  gives  fine  flavour  and  great 
"1,  Invariably  adopted  in  households  whenfairly  tried.  Caution. 


1 


 Genuine  only  with  Baron  Liebig's  facaimile  across  label. 

iDoyal  Polytechnic. — Safety  against  Fire  and 

SMOKE;  New  Lecture,  with  Bnilisnt  Experiments,  by  Pro- 
fessor Gardner.— ODDS  AND  ENDS.  NewMusical  Entertainment, 
by  Mr.  Sbysiuub  Smith;  and  THE  BAUES  IN  THfc  WOOD,  an 
old  story  newly  told  (with  a  Ghost  Scene),  written  by  Dr.  CsorT.— 
KUSSIA  AND  THE  TZAR,  a  New  Lecture,  by  Mr.  Malden  —  The 
HYDROGEN  MICROSCOPE;  New  Experiments  br  Mr.  Kino. 


— And  all  the  usual  attractions.  The 
in  the  world.  Open  12  and  7.  N> 
served  Seats,  One  Guinea. 


Re- 


LITERARY. 

TV/Tessrs.  Paterson  &  Vary  are  prepared  to 

iYA  undertake  the  original  composition  of  all  kinds  of  Descriptive 
Bills,  Pamphlets,  Lectures  lor  new  ideas,  Inventions,  Exhibitions,  or  tor 
Medical  Purposes.  Addresses,  Debates,  Sermons,  Tracts.  Biographies, 
Sketches,  Essays,  Tales,  4c,  prepsred  in  an  acceptable  manner.  Works 
revised  for  the  press.  Translations  effected  with  fidelity  and  spirit. 
Births.  Deaths,  and  Marriages  searched  for.  Messrs.  PATERSON  A 
VARY,  Literary  Bureau  and  Agency,  2  King's  Road,  Bedford  Row, 
London  W.C. 

Establishes*  170.8. 

ROBERT  DAGLISM  &  CO., 

BOILER  MAKERS,  ENGINEERS,  AND 
MILL-WRIGHTS, 
BRASS  AND  I  RON  FOUNDERS, 

St.  Helen  s  Foundry,  Lancashire. 

Makers  of  every  description  of  Chemical,  Colliery,  Copper  Ore,  Gold 
Mining,  and  Glass  Machinery,  including  Crown,  German  Sheet,  and 


ing  Ci 
of  the 

Revolving 


I  in  the 


Mining,  and  Glass  Machinery. 
Plate  Glass  Plant, sssunpliedt 
Ireland,  Scotland,  and  VVales. 

Makers  of  the  latest  Impr 
with  Siemens's  Patent 
ture  of  Soda. 

Improved  Valvelcss  Air  Engines,  and  Pumps  for  Acid  Forcing,  Air 
Agitators,  Compressors  for  Collieries,  and  Wcldon's  Patent  Chlorine 

Process. 

Caustic,  Chlorate,  Decomposing,  and  Oxalic  Pans. 
Gss  Producers  for  Heating  Furnaces. 
Pyrites  Burners  for  Irish,  Norwegian,  and  Spanish  Ores. 
Retorts,  Acid,  Gas,  Nitre,  Nitric  Acid,  and  V  itnol  Refining. 
Improved  Steam  Superheaters  for  Resin  Refining,  &e. 
Sulphur  " 


Photographs,  and  other  information,  aupplied  on  receipt 
of  Ordera. 

FRANCIS    H.  FEARNST 

Marlborough  Works,  Pcckham. 

Offices:  36,  Marlborough  Road,  Peckham,  London,  8.E. 

Manufacturer  of  every'  description  of 

(titttrital  apparatus,  frtltgraptis,  ^nhrtion 
(toils,  gtaptto-glax^ints,  fa.,  fa. 

Also  Scientific  Instruments,  Graphoscopes, 
Stereoscopes,  Microscopes,    Telescopes,  etc.,  ftc. 


A     descriptions  of  Fancy  Cflhixet  Work  to  order, 

for  Exportation. 
Shippers  and  Merchants  will  find  a  large  atock  or  all 
of  goods  at  above  addrcas. 

war  F.  B.  F.  bas  Steam  Machinery,  and  by  its  meant  is 

to  execute  orders  promptly  and  of  the  best  quality. 

OXIDE    OF    I  R  ON. 

We  are  prepared  to  supply,  on  moderate  terms, 

HYDRATED  PEROXIDE  OF  IRON  (BOG  OCHRE) 

Same  quality  at  tupplied  by  ut  to  several  of  the  most  extensive  Gas 
Companies,  and  which  has  given  entire  satisfaction. 

FRANCIS  RITCHIE  AND  SONS,  BELFAST. 

Silicates  of  Soda  and  Potash  in  the  state  of 
Soluble  glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  manufacture  of  Soap  and  other  purposes 
supplied  on  best  terms  by  W.  GOSSAGE  and  Sons,  Soap 
Works,  Widoes,  Lancashire. 


Agents.  CLARKE  and  COSTE,  19  and  to.  Water  Lane. 
Tower  Street,  E.C.wbo  boldstockready  lor  delivery. 


hloride  of  Calcium  (Purified  Muriate  ol  Lime), 

'    total  insoluble  impurities  under  J  per  cent. 

CHLORIDE  OF  BARIUM  (Muriate  of  Baryta),  free  from  Iro 
and  Lead,  total  impurities,  water  excepted,  under  J  per  cent 
GASKELL,  DEACON,  sit  CO., 
Alkali  MaMurACTtiaaaa  W  ion  as.  Lamcassmbs. 

Water-glass,  or  Soluble  Silicates  of  Soda 
and  Potash,  in  large  or  small  quantities  .and  either  sol.d 
in    solation,  at  RO BERT  RUMNEY'S,  /  ' 


Workt,  Manchester 
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THE  SUCCESSOR  OF  STEAM. 
By  Dr.  H.  BEINS. 


For  many  years  I  have,  with  the  collaboration  of  my 
brother,  J.  F.  Beins,  Director  of  the  Netherlands  Soda 
Manufactory  at  Amsterdam,  considered  the  question — 
How  to  transform  heat  into  mechanical  power  more  advan- 
tageously than  it  is  done  in  our  common  steam  and  other 
engines.  It  occurred  to  us  to  make  an  experiment  to  sec 
what  degree  the  tension  of  the  carbonic  acid  given  off 
by  natrium-bicarbonate  would  amount  to,  when  heated 
in  a  closed  space.  We  were  surprised  and  much  satisfied 
to  find,  that  when  natrium-bicarbonate  (or  the  corre- 
sponding salt  of  kalium)  in  a  dry  pulverised  state  or  in  a 
watery  solution  is  heated  in  a  closed  space,  a  part  of  the 
carbonic  acid  is  given  otf  and  condensed  in  a  not  heated 
portion  of  that  space,  so  that  at  a  temperature  of  300° 
to  400*  C.  liquid  carbonic  acid  can  be  distilled  out  of 
those  salts  with  a  tension  of  from  50  to  60  atmospheres. 
I  have  had  the  satisfaction  to  show  this  experiment 
to  several  scientific  men  in  this  country  (Holland),  who 
have  taken  the  greatest  interest  in  the  matter. 

The  said  fact  is  of  the  greatest  importance,  for  the 
following  reasons: — (1).  Carbonic  acid  of  high  tension 
(in  particular  liquid  carbonic  acid,  which  I  have  called, 
for  the  sake  of  convenience,  carboleum)  is  a  very  remark- 
able body  physically.  By  the  simple  method  above  men- 
tioned, it  can  be  obtained  easily  and  in  any  quantity.  I 
call  attention  here  to  the  anomaly  with  respect  to  Boyle's 
law  and  the  remarkable  properties  of  liquid  and  solid 
carbonic  acid,  which  until  now  have  been  so  incompletely 
studied. 

(2)  .  The  chemical  relations  of  bodies  under  high 
pressures  begin  nowadays  to  be  studied.  For  these  in- 
quiries a  simple  compressing  apparatus  is  of  grtat  im- 
portance. Of  course,  for  lower  tensions  than  50  to  60 
atmospheres  the  temperature  need  not  be  raised  to  300" 
to  400°  C,  but  a  lower  degree  suffices.  With  a  saturated 
solution  of  natrium-bicarbonate  heated  in  a  boiling  bath 
of  concentrated  solution  of  common  salt,  1  obtained  car- 
bonic acid  of  3  to  5  atmospheres.  Other  experiments 
showed  that  the  tension  increases  regularly  with  the  tem- 
perature. 

(3)  .  Compressed  carbonic  acid  is  much  required  for 
manufacturing  mineral  waters  and  other  beverages. 

(4)  .  The  compressed  state  of  this  gas  is  a  condition 
of  great  importance  for  its  application  in  technical 
chemistry. 

(5)  .  Carbonic  acid  of  high  tension,  in  particular  car- 
boleum, is  an  excellent  motive  power  for  small  and  great 
industries.  This  is  already  remarked  by  the  discoverer  of 
liquid  carbonic  acid,  Faraday,  subsequently  by  Thilorier 
and  others,  who  were,  unfortunately,  not  acquainted  with 
the  knowledge  of  the  law  of  conservation  of  energy,  which 
is  indispensable  to  judge  these  sort  of  questions. 

In  this  last  case,  the  cost  of  the  carbonic  acid  appears 
to  be  of  greater  importance  than  in  the  four  before- 
mentioned  modes  of  application.  But  this  is  principally 
not  the  case.  A  method,  however,  discovered  by  us  for 
obtaining  carbonic  acid  very  cheaply  is  at  present  applied 
in  manufacturing  natrium-bicarbonate  in  a  factory, 
established  by  us,  where  the  salt  can  be  obtained  for 
manufacturers,  and  from  which  a  cheap  carbonic  acid  can 
be  procured. 

One  litre  of  carboleum  of  150  C.  and  a  tension  of 
50  atmospheres  weighs  approximative^  0  8  kilogrm..  and 
tan  produce  400  litres  of  carbonic  acid  gas  of  the  ordinary 
atmospherical  tension.    Suppose,  now,  these  400  litres 


compressed  to  50  atmospheres.  The  work  required  for 
that  compression  is  represented  in  every  case  (however 
much  may  be  the  anomaly  with  regard  to  Boyle's  law) 
by  a  mathematical  fir;urc  of  the  same  area  as  the  hyper- 
bolical plane,  that  represents  the  power  for  compressing 
an  equal  volume  of  air  to  50  atmospheres,  and  this 
amounts  to  about  17,000  klogrammetres.  Per  horse- 
power and  per  hour  (270,000  kilogrammetres)  is  tlmi 
required  about  16  litres  carboleum  of  50  atmospheres  arid 
15*  C. 

Here  and  in  the  following  I  take,  for  greater  simplicity, 
even  numbers. 

Only  when  a  carboleum  engine  works  with  great  inter- 
missions can  the  heat  of  vaporation  required  be  taken 
from  the  sides  of  the  reservoir  without  artificial  heating. 
In  the  majority  of  cases,  however,  the  carboleum  must  be 
evaporated  by  the  artificial  heating  of  small  quantities  at 
a  time.  The  heat  required  per  horse-power  hourly 
(270,000  kilcgrammetrcs)  amounts  at  least  to  640  calories 
(o-i  ktlogr.  of  coal).  But  now  the  objection  may  be  made, 
the  quantity  of  carboleum  required  for  an  engine  of  greater 
dimensions  and  continuously  working  is  too  considerable, 
and  therefore  the  reservoirs  must  be  made  too  heavy. 
And  for  this  reason  carboleum  would  not  be  applicable 
otherwise  than  for  small  engines  working  with  inter- 
missions. The  fact  is  that  greater  carboleum  engines 
must  work  with  regeneration.  They  must  have  a  store 
of  natrium-bicarbonate  and  of  carboleum,  so  that  the 
decomposed  bicarbonate  is  regenerated  again  by  the  car- 
bonic acid  that  has  worked  in  the  engine.  Such  an  engine 
transforms  very  advantageously  the  lieai  (furnished  by  the 
fire  for  decomposing  the  continually  regenerated  bicar- 
bonate) in  mechanical  work.  Supposing  the  gas  working 
with  a  temperature  of  100''  C,  the  16  litres  of  carboleum 
required  hourly  per  horse  power  are  reduced  to  10  litres. 
Such  an  engine  requires  about  0  3  kgrm.  of  coal  per 
horse-power  hourly,  whilst  the  best  steam-engine  requires 
rj  to  0-9  kgr. 

As  regards  the  use  of  carboleum-engines  for  ships,  the 
weight  of  such  an  engine,  for  instance,  of  100  horse- 
power and  combustible  stores  for  240  hours,  may  be 
calculated  to  be  one-fifth  less  than  the  weight  of  a 
steam-engine  of  the  same  power.  And,  as  many  parts 
of  the  carboleum  engine  must  be  more  massive,  it  will 
require  less  space. 

Since  the  working  of  a  carboleum-engine  without  regene- 
ration depends  on  a  neighbouring  carboleum-manufactory. 
generally  the  engines  with  regeneration  are  to  be  preferred 
for  small  factories  as  well  .ti  for  great  ones.  Cheap  car- 
bonic acid  is  therefore  no  essentia!  condition  for  the 
applicability  of  my  method  for  the  production  of  motive 
power. 

Carboleum  is  without  danger,  since  it  does  not  contain 
any  cause  of  explosion,  and  moreover,  it  is  for  various 
reasons  preferable  to  use  reservoirs  consisting  of  smaller 
compartments.  A  too  abundant  accumulation  of  the  i;as 
in  the  engine-rooms,  so  that  it  renders  the  air  irrespirable, 
can  easily  be  prevented.  When  water  is  not  present,  the 
metallic  parts  of  the  engine  remain  unaltered  by  the  car- 
bonic acid. 

I  have  experimentally  found  that  a  carbolcum-cngine  is 
easily  constructed.  Taps  and  joints  can  be  made  to 
answer  perfectly.  A  year  a;;o  I  iille  1  a  tube  of  hammered 
copper  with  carbonic  acid  of  50  aim.,  an  J  not  the  least 
loss  is  as  yet  observe  !.  Wrought  metals  are  therefore 
not  permeable  for  gases  of  t'.iat  tension.  Perhaps  the 
phenomena  of  porosity,  belonging  to  the  common  air- 
pump  experiments, are  partly  caused  by  surface-condensa- 
tion. 

When,  according  to  the  law  of  Dulong  and  Petit,  0-25 
is  taken  as  the  specific  heat  of  natrium  bicarbonate,  and, 
moreover,  the  common  physical  laws  are  considered, 
everybody  taking  the  great  law  of  energy  as  their  mentor, 
will  easily  grant  the  following  assertions  as  founded  on 
scientific  facts. 

For  the  great  indubtry,  the  carboleum-engine  can  in 
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almost  every  case  substitute  the  steam-engine.  For  the 
small  industry,  specially  for  engines  working  with  inter- 
missions and  during  brief  spaces  of  time,  the  property  of 
carboleum  of  being  always  ready  for  work  is  of  much  im- 
portance; for  instance,  for  printing-presses,  fire-engines, 
street-locomotives,  &c. 

By  this  same  property,  and  since  the  mechanical  equi- 
valent of  electricity  is  very  small,  a  carboleum-engine  is  a 
very  fit  and  cheap  source  of  electrical  light.  Such  a  light 
would  come  at  a  much  less  cost  than  the  ordinary  gas- 
light ;  and,  considering  this  great  advantage,  the  objection 
that  we  do  not  yet  possess  good  electrical  lamps  for 
common  use  loses  much  of  its  value. 

My  method  of  compression  furnishes  easily  the  required 
tension  for  the  conveyance  of  letters  in  tubes,  and  the 
modern  break  apparatus  for  railways. 

Perhaps  the  property  of  carboleum  of  possessing  a  power 
of  projection  a  Hundred  limes  cheaper  than  gunpowder  can 
be  made  use  of. 

The  fact  that  a  carboleum-engine  with  a  sufficient  store 
of  carboleum  is  independent  of  our  atmosphere,  makes  it 
possible  to  construct  a  vessel,  provided  with  means  to  sink 
to  any  depth  of  the  sea,  to  rise  and  sink  at  will,  to  cruise 
about  under  water,  and  to  maintain  the  life  of  the  crew 
during  that  operation,  to  develop  light,  &c.  The  im- 
portance of  this  for  scientific  discoveries  and  industrial 
purposes  is  evident.  For  the  purposes  of  war,  also,  must 
such  a  small  and  comparatively  cheap  submarine  vessel 
place  a  peculiar,  nay  a  decisive,  weight  in  the  scale  in 
the  question  of  our  modern  ironclads.  Our  late  (Dutch) 
Minister  of  the  Navy  has  taken  great  interest  in  a  project 
for  submarine  vessels  elaborated  and  proposed  by  me, 
and  ordered  an  inquiry  into  it.  The  Commission  ap- 
pointed, after  having  examined  the  project,  agreed  with 
me  regarding  the  main  points.  For  reasons  independent 
of  the  project  itself,  the  Government  has  as  yet  not  re- 
solved upon  the  immediate  execution  of  the  project. 

Freezing  machines  working  by  evaporation  of  carboleum 
produce  ice  at  a  much  less  cost  than  any  existing  freezing 
apparatus. 

Regarding  this  general  usefulness  of  carbonic  acid,  it  is 
important  to  call  attention  to  the  fact  that  an  inexhaustible 
store  of  carboleum  is  at  our  disposition  in  common  chalk, 
for  this  mineral  contains  carbonic  acid  to  the  amount  of 
half  its  weight ;  it  can  therefore  produce  twice  its  volume 
of  carboleum. 

With  these  brief  remarks  I  give  up  my  discovery  to 
publicity.  The  great  trouble  and  expense  which  the  inquiry 
has  taken  for  many  years,  make  it  our  duty  to  try  to  profit 
by  its  industrial  importance.  Therefore  I  have  patented 
the  invention  in  several  countries.  But,  since  the  exten- 
siveness  of  the  application  widely  surpasses  my  knowledge 
and  my  power,  I  invite  anybody  who  takes  an  interest  in 
the  matter  to  aid  me  in  applying  to  practical  purposts 
my  method  of  compression  of  carbonic  acid.  I  will 
readily  communicate  my  experience  of  the  several  special 
applications. 
Groningcn  (The  Netherlands, 
M»y  i,  i«74- 


NOTE  ON  THE  ACTION  OF  LIGHT  UPON 
NITRIC  ACID. 

By  W.  H.  ASTON  PEAKE. 

Pure  nitric  acid,  when  exposed  to  light,  for  any  length  of 
time,  gradually  turns  of  a  vellowish  green  tint,  and  the 
unoccupied  portion  of  the  bottle  containing  it  becomes 
filled  with  brown  fumes. 

On  sealing  a  quantity  of  the  acid  in  a  flask,  and  exposing 
it  to  direct  sunlight  for  three  days,  the  action  became  very 
strongly  marked,  and  on  examination  the  acid  was  found 
to  contain  a  considerable  quantity  of  nitrous  acid.  I 
would  presume,  therefore,  that  the  action  is  a  reducing  one. 


ly._l6-/4. 
NOTE  ON  THE 

ABSORPTION-SPECTRA    OF    POTASSIUM  AND 
SODIUM    AT    LOW  TEMPERATURES.* 
By  H.  E.  ROSCOE,  F.R  S..  and  ARTHVR  SCHUSTER. 

In  order  to  obtain  the  absorption-spectrum  afforded  by  the 
well  known  green-coloured  potassium  vapour,  pieces  of 
the  clean  dry  metal  were  scaled  up  in  glass  tubes  filled 
with  hydrogen,  and  one  of  these  was  then  placed  in  front 
of  the  slit  of  a  large  SteinheiU's  spectroscope  furnished 
with  two  prisms  having  refracting  angles  of  451  and  60°. 
The  magnifying  power  of  the  telescope  was  40,  and  was 
sufficient  clearly  to  separate  the  D  lines  with  one  prism. 
A  continuous  spectrum  from  a  lime-light  was  used,  and 
that  portion  of  a  tube  containing  the  bright  metallic 
globule  of  potassium  was  gently  heated  until  the  green 
vapour  made  its  appearance.  A  complicated  absorption- 
spectrum  was  then  seen,  a  set  of  bands  (a)  in  the  red 
coming  out  first,  whilst  after  a  few  moments  two  other 
groups  appeared  on  either  side  of  the  D  lines,  the  group  ft 
(less  refrangible)  being  not  so  dark  as  the  group  y.  These 
bands  are  all  shaded  off  towards  the  red,  and  in  general 
appearance  rcsimble  those  of  the  iodine  spectrum.  In 
order  to  assure  ourselves  that  the  bands  are  not  caused  by 
the  presence  of  a  trace  of  an  oxide,  tubes  were  prepared 
in  which  the  metal  was  melted  in  hydrogen  several  times 
on  successive  days  until  no  further  change  in  the  bright 
character  of  the  globule  could  be  perceived.  On  vapour- 
ising  the  metal,  which  had  been  melted  down  to  a  clean 
ponton  of  the  tube,  the  bands  were  seen  as  before,  and 
came  out  even  more  clearly,  the  globule,  after  heating, 
exhibiting  a  bright  metallic  surface.  An  analysis  of  the 
potassium  used  showed  that  it  did  not  contain  more  than 
0  8  per  cent  of  sodium,  although,  of  course,  the  double 
line  D  was  always  plainly  seen. 

In  order  to  ascertain  whether  an  alteration  in  the 
absorption-spectrum  of  the  metal  takes  place  at  a  red  heat, 
fragments  of  potassium  were  placed  in  a  red-hot  iron  tube, 
through  which  a  rapid  current  of  pure  hydrogen  gas  was 
passed,  the  ends  of  the  tube  being  closed  by  glass  plates. 
The  magnificent  green  colour  of  the  vapour  was  clearly 
seen  at  this  temperature  on  looking  through  the  tube  at  a 
lime-light  placed  at  the  other  end.  Owing,  doubtless,  to 
the  greater  thickness  or  increased  pressure  of  the  vapour, 
the  bands  seen  by  the  previous  method  could  not  be 
resolved  by  the  small  spectroscope  employed,  the  whole 
of  the  red  being  absorbed,  whilst  a  broad  absorption-band 
in  the  greenish  yellow  was  seen  occupying  the  place  of 
the  group  y. 

The  positions  of  the  bands  obtained  by  the  first  method 
were  measured  by  means  of  a  telescope  and  distant  scale, 
and  the  wave-lengths  obtained  by  an  interpolation  curve, 
for  which  well-known  air-lines  were  taken  as  references. 
The  following  numbers  give  the  wave-lengths  of  the  most 
distinct,  that  is,  the  most  refrangible  edge  of  each  band. 
As  the  measurements  had  to  be  quickly  made,  owing  to 
the  rapid  darkening  of  the  glass  by  the  action  of  the 
metallic  vapour,  these  numbers  do  not  lay  claim  to  very 
great  accuracy,  but  fairly  represent  the  relative  positions 
of  the  band,  and  show  th.it  they  do  not  always  occur  at 
regular  intervals,  although  they  are  pretty  regularly 
spread  over  the  field,  and  all  are  shaded  alike. 

Bands  of  potassium  shaded  off  towards  red.  Wave- 
length in  tenth-metre : — 
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Expansion  m  Volume  by  Refrigeration. 


The  bright  potassium  lines  in  the  red  and  violet  were 
not  seen  reversed,  the  intensity  of  the  lime-light  being  too 
small  at  both  extremes  to  render  an  observation  possible. 

In  order  to  ascertain  whether  the  vapour  of  sodium, 
which,  when  seen  in  thin  layers,  appears  nearly  colourless, 
exhibits  similar  absorption-bands,  tubes  containing  the 
pure  metal,  which  had  been  prepared  and  preserved  out 
of  contact  with  any  hydrocarbon,  were  prepared,  the  metal 
being  obtained  free  from  oxide  and  the  absorption- 
spectrum  being  observed  in  the  manner  already  described. 
As  soon  as  the  metal  began  to  boil,  a  series  of  bands  in 
the  blue  (Nay  )  made  their  appearance,  and  shortly  after- 
wards bands  in  the  red  and  yellow  (Na  a),  stretching  as 
far  as  the  D  lines,  came  out.  At  this  period  of  the  experi- 
ment the  D  lines  widened,  thus  blotting  out  a  series  of 
fine  bands  occurring  in  the  orange  (Na  some  of  which 
could  in  consequence  not  be  mapped.  All  the  bands  of 
the  sodium-spectrum  shade  off  like  the  potassium  bands 
towards  the  red. 

When  the  vapour  of  sodium  is  examined  in  a  red-hot 
iron  tube,  the  colour  of  the  lime-light  as  teen  through  it 
is  a  dark  blue.  As  the  sodium  is  swept  away  by  the 
current  of  hydrogen  passing  through,  the  colour  becomes 
lighter,  and  the  transmitted  rays  can  be  analysed  by  the 
spectroscope.  At  first,  the  whole  red  and  green  and  part 
of  the  blue  is  cut  out  entirely.  The  D  lines  are  con- 
siderably widened,  and  an  absorption-band  is  seen  in  the 
green,  apparently  coinciding  with  the  double  sodium  line, 
which  comes  next  in  strength  to  the  D  lines.  All  the 
colours,  therefore,  seem  to  be  shut  out  except  part  of  the 


but,  with  respect  to  all  the  other  substances  support  |  t  > 
do  likewise,  it  is  the  object  of  this  paper  to  show  ill  u  th- 
evidence  is  insufficient,  and  that,  with  respect  to  cast-iron 
and  to  the  basic  silicates  constituting  iron  Ujg»,  the 
allegation  of  their  expansion  in  volume,  and  therefore 
their  greater  density  when  molten  is  greater  than  when 
solid,  is  wholly  erroneous.  The  determination  of  the 
specific  gravity  in  the  liquid  state  of  a  body  having  so  high 
a  fusing  temperature  as  cast-iron  is  attended  with  many 
difficulties.  By  an  indirect  method,  however,  and  operating 
upon  a  sufficiently  large  scale,  the  author  has  been  enabled 
to  make  the  determination  with  considerable  accuracy. 
A  conical  vessel  of  wrought-iron,  of  about  2  feet  in  depth 
and  i '5  feet  diameter  of  base,  and  with  an  open  neck  of 
6  inches  in  diameter,  being  formed,  was  weighed  accu- 
rately empty,  and  also  when  filled  with  water  level  to  the 
brim  ;  the  weight  of  its  contents  in  water,  reduced  to  the 
specific  gravity  of  distilled  water  at  6o°  F.,  was  thus 
obtained.  The  vessel,  being  dried,  was  now  filled  to  the 
brim  with  molten  grey  cast-iron,  additions  of  molten  metal 
being  made  to  maintain  the  vessel  full  until  it  had  attained 
its  maximum  temperature  (yellow  heat  in  daylight)  and 
maximum  capacity.  The  vessel  and  its  contents  of  cast- 
iron  when  cold  were  weighed  again,  and  thus  the  weight 
of  the  cast-iron  obtained.  The  capacity  of  the  vessel 
when  at  a  maximum  was  calculated  by  applying  to  its 
dimensions  at  6o°  the  coefficient  of  linear  dilatation,  as 
given  by  Laplace  and  others,  to  its  range  of  increased 
temperature ;  and  the  weight  of  distilled  water  held  by 
the  vessel  thus  expanded  was  calculated  from  the  weight 
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sodium  vapour  becomes  less  dense,  more  light  passes 
through,  and  the  same  absorption-bands  are  seen  as  are 
observed  in  the  other  method.  The  vapour  then  has  a 
slight  bluish-green  tint,  but  is  nearly  colourless. 

The  following  numbers  give  the  wave-lengths  of  the 
more  refrangible  edge  of  the  sodium  absorption-bands  in 
tenth-metres  obtained  in  the  manner  above  described  : — 
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ON  THE 

ALLEGED    EXPANSION    IN   VOLUME  OF 
VARIOUS  SUBSTANCES 
IN    PASSING    BY  REFRIGERATION 

FROM  THB 

STATE    OF    LIQUID    FUSION    TO    THAT  OF 
SOLIDIFICATION.* 
By  ROBERT   MALLET,   F.R.S.,  Ac. 

Since  the  time  of  Reaumur  it  has  been  stated,  with  very 
various  degrees  of  evidence,  that  certain  metals  expand  in 
volume  at  or  near  their  points  of  consolidation  from  fusion. 
Bismuth,  cast-iron,  antimony,  silver,  copper,  and  gold  are 
amongst  the  number,  and  to  these  has  recently  been  added 
certain  iron  furnace-triags.  Considerable  physical  interest 
attaches  to  this  subject  from  the  analogy  of  the  alleged 
facts  to  the  well-known  one  that  water  expands  between 
30*  and  32*  F.,  at  which  it  becomes  ice  ;  and  a  more  ex- 
tended interest  has  been  given  to  it  quite  recently  by 
Messrs.  Nasmyth  and  Carpenter  having  made  the  supposed 
facts,  more  especially  those  relative  to  cast-iron  and  to 
slags,  the  foundation  of  their  peculiar  theory  of  lunar 
volcanic  action,  as  developed  in  their  work  "  The  Moon 
as  a  Planet,  as  a  World,  and  a  Satellite  "  (410,  London, 
1874).  There  is  considerable  ground  for  believing  that 
bismuth  does  expand  in  volume  at  or  near  consolidation  ; 
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after  applying  some  small  corrections. 

We  have  now  the  elements  necessary  for  determining 
the  specific  gravity  of  the  cast-iron  which  filled  the  vessel 
when  in  the  molten  state,  having  the  absolute  weights  of 
equal  volumes  of  distilled  water  at  60°,  and  of  molten  iron. 
The  mean  specific  gravity  of  the  cast-iron  which  filled  the 
vessel  was  then  determined  by  the  usual  methods.  The 
final  result  is  that,  whereas  the  specific  gravity  of  the 
cast-iron  when  cold  was  7-170,  it  was  only  6  650  when  in 
the  molten  condition  ;  cast-iron,  therefore,  is  less  dense 
in  the  molten  than  in  the  solid  state.  Nor  does  it  expand 
in  volume  at  the  instant  of  consolidation,  as  was  exclu- 
sively proved  by  another  experiment.  Two  similar  10  inch 
spherical  shells,  1*5  inches  in  thickness,  were  heated  to 
nearly  the  same  high  temperature  in  an  oven,  one  being 
permitted  to  cool  empty  as  a  measure  of  any  permanent 
dilatation  which  both  might  sustain  by  mere  heating  and 
cooling  again,  a  fact  well  known  to  occur. 

The  other  shell,  when  at  a  bright  red  heat,  was  filled 
with  molten  cast-iron,  and  permitted  to  cool,  its  dimen- 
sions being  taken  by  accurate  instruments  at  intervals  of 
thirty  minutes,  until  it  had  returned  to  the  temperature  of 
the  atmosphere  (53s  F.),  when,  after  applying  various  cor- 
rections, rendered  necessary  by  the  somewhat  complicated 
conditions  of  a  spherical  mass  of  cast-iron  losing  heat 
from  its  exterior,  it  was  found  that  the  dimensions  of  the 
shell  whose  interior  surface  was  in  perfect  contact  with 
that  of  the  solid  ball  which  filled  it  were,  within  the  limit 
of  experimental  error,  those  of  the  empty  shell  when  that 
also  was  cold  (53°  F.),  the  proof  being  conclusive  that  no 
expansion  in  volume  of  the  contents  of  the  shell  had  taken 
place. 

It  is  a  fact,  notwithstanding  what  precedes,  and  well 
known  to  iron-founders,  that  certain  pieces  of  cold  a<:- 
iron  do  float  on  molten  cast-iron  of  the  same  quality, 
though  they  cannot  do  so  through  their  bnoyancv.  as 
various  sorts  of  cast-iron  vary  in  specific  gravity,  at  6o«  F„ 
from  neatly  7  700  down  to  6  300,  and  vary  also  in  dilata 
bility,  that  thus  some  cast-irons  may  float  or  sink  in 
molten  ca»t-iron  of  different  qualities  from  themselves 
through  buoyancy  or  negative  buoyancy  alone.  But. 
where  the  cold  cast-iron  floats  upon  molten  cast-iron  of 
less  specific  gravity  than  itself,  the  author  shows  that 
some  other  force,  the  nature  of  which  yet  remains  to  1>e 
investigated,  keeps  it  floating;  this  the  author  has  pro- 
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visionally  called  the  repellent  forte,  and  has  shown  that 
its  amount  is.  cahris  partbm,  dependent  upen  the  relation 
that  subsists  between  the  volume  and  "  effective  "  surface 
of  the  floating  piece.  By  "efiective"  surface  is  meant 
all  such  part  of  the  immersed  solid  as  is  in  a  horizontal 
plane,  or  can  be  reduced  to  one.  The  repellent  force  has 
also  relations  to  the  difference  in  temperature  between 


the 


id  and  the  molten  metal  on  which  it  floats. 


The  author  then  extends  his  experiments  to  lead,  a 
metal  known  to  contract  greatly  in  solidifying,  and  with 
respect  to  which  no  suggestion  that  it  expands  at  the 
moment  of  consolidation.  He  finds  that  pieces  of  lead 
having  a  specific  gravity  of  xr36r,  and  being  at  70"  F., 
float  or  sink  upon  niultcn  lead  of  the  ?ame  quality,  whose 
calculated  specific  gravity  was  iroj,  according  to  the 
relation  that  subsisted  between  the  volume  and  the  "  ef- 
fective "  surface  of  the  solid  piece— thin  pieces  with  large 
surface  always  floating,  and  vice  versa.  An  explanation 
is  offered  of  the  true  cause  of  the  ascending  and  descending 
currents  observed  in  veiy  large  "ladles"  of  liquid  cast- 
iron,  as  stated  by  Messrs.  Nasmyth  and  Carpenter.  The 
fads  are  shown  to  be  in  accordance  with  those  above 
mentioned,  and,  when  rightly  interpreted,  to  be  at  variance 
with  the  views  of  these  authors. 

Lastly,  the  author  proceeds  to  examine  the  statements 
made  by  these  authors  as  to  the  floating  of  lumps  of 
solidified  iron-furnace  slag  upon  the  same  when  in  a 
molten  state ;  he  examines  the  conditions  of  the  alleged 
facie,  and  refers  to  his  own  experiments  upon  the  total 
contraction  of  such  slags,  made  at  Harrow  Ironworks,  and 
a  full  account  of  which  he  has  given  in  his  paper  on  "  The 
True  Nature  and  Origin  of  Volcanic  Heat  and  Energy," 
printed  in  Phil.  Trans.,  1873,  as  conclusively  proving  that 
such  slags  are  not  denser  in  the  molten  than  in  the  solid 
state,  and  that  the  floating  referred  to  is  due  to  other 
causes.  The  author  returns  thanks  to  several  persons  for 
facilities  liberally  afforded  him  in  making  these  experi- 
ments. 
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(Continued  from  3}S). 
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Since  the  date  of  the  first  communication,  we  have  endea- 
voured to  obtain  quantitative  results,  involving  time  as  a 
variable  element  in  the  esse  of  the  action  of  light  on  the 
retina  and  optic  nerve.  \Vc  have,  therefore,  found  it 
necessary  to  constuct  a  true  graphical  representation  of 
the  variations  of  the  electro-motive  force  occasioned  by 
the  impact  and  cessation  of  light.  It  is  clear  that  to 
register  minute  galvanometrical  alterations,  the  only  plan 
that  could  be  employed  would  be  to  photograph  on  a 
sensitive  surface,  covering  a  cylinder  rapidly  revolving  on 
a  horizontal  axis,  the  alteration  of  position  of  the  spot  of 
light  reflected  from  the  mirror,  just  as  continuous  magnetic 
observations  arc  registered.  As  the  apparatus  required  to 
execute  these  observations  is  very  complicated,  and  would 
require  much  preliminary  practice,  we  have  in  the  mean- 
time adopted  a  simpler  method  of  registration.  This  plan 
is  to  note  the  position  of  the  galvanometer  at  equal  inter- 
vals of  time,  before,  during,  and  after  the  impact  of  light 
on  the  eye.  In  these  observations  we  have  used  a  seconds 
pendulum  giving  a  loud  beat.  One  observer  reads  aloud 
the  galvanometer  ;  tiie  other  marks  every  interval  of  two 
and  a-half  seconds,  registers  the  numbers  obtained,  and 
regulate!  the  supply  of  li^ht.  A  little  practice  111  the 
method  above  described  has  enabled  us  to  obtain  very  satis- 
factory results,  agreeing  very  closely  in  different  observa- 
tions, and  showing  in  a  decided  way  the  salient  points  of 
the  variation  curve. 
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These  curves  show  that  on  the  impact  of  light  there  is  a 
sudden  increase  of  the  electro-motive  force;  during  the 
continuance  of  light  it  falls  to  a  minimum  value,  and  on 
the"  withdrawal  of  light,  there  is  what  we  term  an  induc- 
tive effect,  that  is  to  say,  a  sudden  increase  of  the  electro- 
motive force  which  enables  the  nerve  to  acquire  its  normal 
energy.  The  falling  off  of  the  electro-motive  force  by  the 
continued  action  of  light,  is  the  physical  representative  of 
what,  in  physiological  language,  is  called  fatigue;  the  in- 
ductive effect  exhibiting  the  return  of  the  structure  to  its 
normal  state.  Occasionally  the  impact  of  light  is  not 
followed  by  a  rise  in  the  electro-motive  force,  but  by  a 
diminution.  This  is  probably  to  be  explained  by  the  fact, 
that  the  death  of  the  retina  and  nerve  is  indicated  by  a 
gradual  falling  of  the  electro-motive  force,  and  that  this 
change  frequently  goes  on  so  rapidly  that  the  impact  of 
light  is  unable  to  produce  any  rise.  In  these  circumstances, 
the  spot  of  light,  which  before  the  impact  of  light  was  slowly 
moving  downwards,  is  on  the  impact  steadied  for  a  mo- 
ment, and  then  pursues  its  downward  course  more  rapidly. 

Wc  have  carried  out  since  last  communication,  several 
distinct  sets  of  observations  :  — 

1.  We  have  proved  that  though  there  is  no  difficulty  in 
obtaining  a  strong  current  from  the  skin  of  the  frog,  this 
current  is  not  affected  by  light.  This  observation  demon- 
strates that  the  pigment  cells  of  the  skin  in  the  vicinity  of 
the  cornea  have  nothing  to  do  with  the  results  obtained. 

1.  The  current  obtained  from  a  mass  of  the  pigment 
cells  of  the  choroid,  does  not  exhibit  any  sensitiveness  of 
light. 

3.  The  subcutaneous  injection  into  the  frog  of  woorara, 
santonin,  belladonna,  and  calabar  bean,  dots  not  destroy 
the  sensibility  of  the  retina  to  light. 

4.  As  to  the  action  of  the  anterior  portion  of  the  eye. 
On  carefully  bisecting  an  eye  of  a  frog,  so  as  to  remove 
completely  the  anterior  portion,  including  cornea,  aqueous 
humour,  i'ris,  ciliary-muscle,  and  lens,  and  on  bringing  the 
retina  into  actual  contact  with  one  of  the  clay  pads,  we 
readily  obtained  a  large  deflection,  which  was  as  sensitive 
to  light  as  when  the  whole  eye  was  employed,  thus  elim- 
inating any  possibility  of  the  contraction  of  the  iris  under 
the  stimulus  of  light  having  to  do  with  the  results  previously 
obtained. 

5.  On  using  the  anterior  portion  of  the  eye,  so  that  the 
cornea  and  posterior  surface  of  the  crystalline  lens  were 
the  poles,  we  obtained  a  large  deflection,  which  was,  how- 
ever, insensible  to  light. 

6.  The  sclerotic  and  nerve  without  the  retina,  in  the 
same  manner,  gave  a  large  natural  electro-motive  force, 
also  not  sensitive. 

7.  The  distribution  of  the  electro-motive  force  between 
the  different  portions  of  the  eye  and  cross  section  of  the 
nerve  may  be  stated  as  follows  :  The  most  positive  struc- 
ture is  the  cornea,  then  the  sclerotic,  then  the  longitudinal 

I  surface  of  the  nerve;  the  cornea  is  also  positive  to  the 
posterior  surface  of  the  crystalline  lens,  and  the  retina  itself 
seems  to  be  positive  to  the  transverre  sefkion  of  the  nerve. 

8.  As  to  the  effects  produced  by  lights  of  different  inten- 
sities. If  a  candle  is  placed  at  a  distance  of  one  foot  from 
the  eye,  and  then  is  removed  ten  feet,  the  amount  of  light 
received  by  the  eye  is  exactly  one-hundredth  part  of  what 
is  got  at  a  distance  of  one  foot,  whereas  the  clcctro-motivc 
force,  instead  of  being  altered  in  the  same  proportion,  is 
only  reduced  to  one-third.  Repeated  experiments  made 
with  the  eye  in  different  positions  has  conclusively  shown 
that  a  quantity  of  light  one  hundred  times  in  excess  of 
another  quantity,  only  modifies  the  electro-motive  force  to 
the  extent  of  increasing  it  three  times  as  much,  certainly 
not  more. 

9.  It  was  apparent  to  us  that  these  experiments  would 
ultimately  bear  upon  the  theory  of  sense-perception  as 
connected  with  vision.  It  is  now  genL-rally  admitted  that 
no  image,  as  such,  of  an  external  object,  is  conveyed  to  the 
sensoriuni,  but  that  in  reality  the  brain  receives  certain 
impressions  of  alterations  taking  place 
organ.    The  natural  query  then  - 
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effects  we  have  described  and  measured  really  comparable 
in  any  way  with  our  sensational  differences  in  light  percep- 
tion, when  wc  eliminate  all  mental  processes  of  association, 
&c,  and  leave  only  preception  of  difference  of  intensity  ? 
In  other  words,  are  these  changes  the  representative  of 
what  is  conveyed  to  the  sensorium  ?  It  would  appear,  at 
first  sight,  that  this  problem  is  altogether  beyond  experi- 
mental inquiry.  There  is,  however,  a  way  of  arriving  at 
very  accurate  measures  of  the  variation  of  our  sensational 
differences  in  the  case  of  light,  and  this  has  been  developed 
theoretically  and  experimentally  by  the  justly  renowned 
physiologist  Fechner.  Stating  the  law  of  Fechner'  gener- 
ally, we  may  say,  the  difference  of  our  sensations  is  propor- 
tional to  the  logarithm  of  the  quotient  of  the  respective 
luminous  intensities.  A  recent  series  of  experiments  by 
Dalbceuff  has  entirely  confirmed  the  truth  of  this  law.  If, 
therefore,  the  observed  differences  in  electro-motive  power, 
registered  under  conditions  of  varying  luminous  intensity, 
agree  with  this  law  of  Fechner,  regulating  our  sensational 
impressions,  then  there  can  be  little  doubt  these  variations 
are  the  cause  of,  and  are  comparable  to,  our  perception  of 
sensational  differences.  Now,  we  have  stated  above,  that 
with  a  quantity  of  light  too  times  in  excess  of  another 
quantity,  the  eleftro-motive  force  only  becomes  three  times 
greater.  According  to  Fechner's  law,  we  may  say  the 
difference  of  our  sensations,  with  that  variation  in  the 
amount  of  luminous  intensity,  would  be  represented  by  2,  the 
logarithm  of  100.  Our  experimental  results  being  as  3  to 
I,  the  difference  is  also  2.  thus  agreeing  very  closely.  It 
is  to  be  remembered,  however,  that  these  results  have  been 
obtained  by  experiment  on  the  eye  of  the  frog,  but  similar 
changes  have  been  observed  in  the  eyes  of  mammals.  In 
the  latter,  however,  the  amount  of  alteration  is  not  so 
great,  in  all  probability  owing  to  the  rapid  death  of  the 
parts. 

10.  When  one  clay  point  is  placed  in  contact  with  the 
cornea  or  nerve,  and  the  other  with  the  section  of  the  optic 
lobe,  a  current  is  at  once  obtained  which  is  sensitive  to 
light.  In  this  experiment  the  eye  is  left  in  the  orbit,  and 
the  nerve  is  uninjured.  Thus,  the  effect  of  light  on  the 
retina  has  been  traced  into  the  brain. 

(To  be  continued.) 


ON  THE 

INTERVENTION  OF  ATMOSPHERIC  NITROGEN 
IN  VEGETATION. 
My  P.  P.  DF.HERA5N. 

If  we  determine  the  quantity  of  nitrogen  contained  in 
the  manure  placed  upon  a  plot  of  arable  land,  and  then 
find  the  amount  of  the  same  element  present  in  the  crop 
developed  under  its  influence,  wc  find  that  the  manure 
cannot  account  for  the  nitrogen  of  the  crop,  the  latter 
being  greater.  This  fact  has  been  established  by  Bous- 
singault  as  regards  the  cultivated  soils  of  Alsace,  and  con- 
firmed by  Herve  Mangon  in  case  of  the  irrigated  lands 
of  Provence.  Nevertheless,  the  soil  thus  treated  does  not 
become  exhausted  of  nitrogenous  matters.  We  find,  in 
fields  dunged  with  this  manure,  which  would  seem  in- 
sufficient, a  notable  quantity  of  combined  nitrogen,  which 
goes  on  increasing  as  long  as  the  system  of  cultivation  is 
prolonged.  How  dots  the  atmospheric  nitrogen  act  ? 
What  is  the  mechanism  of  its  fixation  ? 

The  author's  first  experiments  aimed  at  finding  reactions 
which  might  cause  this  fixation.  He  supposed  that  this 
change  was  produced  in  the  toil  along  with  the  slow  com- 
bustion of  vegetable  detritus  of  all  kinds,  by  a  phenomenon 
analogous  to  what  ensues  when  a  mixture  of  atmospheric 
air  and  of  hydrogen  is  detonated,  and  a  trace  of  nitric  acid 
appears  along  with  the  water  produced.  He  therefore 
sought  to  detect  a  diminution  in  the  volume  of  nitrogen 
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introduced  into  tubes  along  with  organic  matter,  sealed 
up  and  heated. 

The  results  obtained  by  the  aid  of  mixtures  of  glucose 
and  ammonia,  glucose  and  potassa,  and  ulmic  matters, 
were  not  constant,  but  the  successes  were  too  frequent, 
and  the  amount  of  gaseous  nitrogen  which  disappeared 
too  great,  to  be  the  result  of  any  mistake  or  accident. 
The  original  procedure  was  gradually  improved,  so  as  to 
render  the  chances  of  error  fewer  and  less  important,  and 
a  successful  experiment  in  the  month  of  July  last  showed 
that  the  results  announced  were  exact,  but  that  the  inter- 
pretation first  put  upon  them  required  to  be  abandoned. 

The  following  was  the  procedure  employed  in  the  first 
•erics  of  experiments  An  ordinary  combustion-tube  of 
the  capacity  of  60  to  80  c.c.  was  closed  at  one  end,  and  a 
small  glass  bulb  was  introduced  containing  the  substance 
to  be  analysed.  The  tube  was  then  drawn  out  at  the  open 
end,  allowed  to  coot,  and  then  rapidly  scaled  up.  At  that 
moment  it  contained  a  quantity  of  gas  equal  to  the  interior 
capacity  of  the  combustion-tube,  minus  the  exterior  volume 
of  the  bulb.  In  July  last,  at  the  termination  of  an  experi- 
ment  of  this  kind,  in  which  47  5  c.c.  of  air  had  been 
allowed  to  react  upon  a  mixture  of  glucose  and  ammonia, 
21  c.c.  of  nitrogen  only  were  found.  Out  of  the  original 
38  c.c.  of  nitrogen,  17  c.c.  had,  therefore,  disappeared.  In 
another  experiment,  perfectly  analogous,  33  6  c.c.  of  nitro- 
gen contained  in  the  tube  at  the  outset  were  reduced  to 
20  c.c,  13  6  c.c.  having  disappeared.  In  the  former  case, 
42-5  c.c.  of  oxygen  would  be  requisite  to  form  nitric  acid 
with  the  17  c.c.  of  nitrogen  absorbed.  In  the  second,  34 
would  be  required.  The  quantities  present  in  the  two 
cases  were,  respectively,  0/5  c.c.  and  8-4  c.c.  only.  Fur- 
hermore,  in  a  great  number  of  experiments  the  author 
found  that  carbonic  acid  was  generated.  Hence,  it  is 
easy  to  see  that  not  nitric  acid, but  another  azotised  com- 
pound, must  be  generated  in  the  tube.  On  heating  the 
tube  to  a  higher  temperature  than  that  employed  at  first, 
the  results  were  no  better.  The  presence  of  cyanogen 
compounds  was  never  detected  in  the  results  of  the  ex- 
periments, whence  the  conclusion  was  drawn  that  the 
nitrogenous  body  formed  must  be  ammonia.  On  decom- 
posing glucose  or  ulmic  acid  in  presence  of  an  alkali, 
hydrogen  had,  therefore,  probably  been  liberated,  and  this 
nascent  hydrogen,  combining  with  the  nitrogen,  formed 
ammonia,  which  finally  united  with  the  carbonaceous 
matters  to  form  one  of  the  nitrogenous  compounds  dis- 
covered by  P.  Thenard. 

The  idea  that  ammonia  might  be  formed  in  the  soil  y 
the  reaction  of  hydrogen  upon  atmospheric  nitrogen  is 
not  novel.  It  has  been,  in  particular,  put  forward  by 
Mulder  in  his  "  Chimie  Appliquee  a  la  Physiologie  ;"  but 
not  having  been  supported  by  sufficient  proofs,  it  did 
not  meet  with  acceptance,  and  was  absolutely  rejected  by 
Messrs.  Lawes,  Gilbert,  and  Pugh  in  their  great  memoir 
inserted  in  the  Philosophical  Transactions  for  1861. 

The  foregoing  experiments  showed  that  this  formation 
of  ammonia  took  place  in  reactions  more  rapid,  but  at  the 
same  time  more  energetic  than  those  produced  in  the 
soil.  The  author  sought  next  to  ascertain  whether 
ammonia  could  be  produced  at  ordinary  temperatures, 
and  under  the  influence  of  such  matters  as  the  soil  might 
be  expected  to  contain.  It  is  plain,  from  the  experiments 
above  described,  that  the  disappearance  of  gaseous 
nitrogen  must  be  but  slight,  since  even  when  alkalies 
were  used  and  higher  temperatures  applied,  only  a  few 
cubic  centimetres  were  ordinarily  found  to  disappear.  A 
more  rigorously  exact  procedure  was,  therefore,  needful. 
The  following  method  was  therefore  adopted  : — A  known 
volume  of  air  was  measured  over  mercury,  the  pressure 
and  the  temperature  being  noted.  Into  this  air  the  sub- 
stances destined  to  act  upon  the  nitrogen  were  next  intro- 
duced, such  as  humus  from  old  wood,  sawdust,  decomposed 
wood,  glucose  mixed  with  lime,  potash,  soda,  ammonia, 
&c.  The  whole  was  then  exposed  to  ordinary  tempera- 
tures, or  to  a  heat  not  exceeding  350.  After  the  lapse  of 
eight  to  fifteen  days,  the  carbonic  acid  in  the  mixture  was 
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absorbed  by  meang  of  polassa,  the  oxygen  by  pyrogallic 
acid,  and  the  residual  nitrogen  was  transferred  ta  a 
narrow  tube,  where  the  tenths  of  a  cubic  centimetre  could 
easily  be  read  off.  The  original  volume  of  nitrogen  re- 
duced to  the  temperature  of  o'  and  the  pressure  of 
760  m.m.,  was  then  compared  with  the  residual  volume, 
and  the  increase  or  decrease  noted. 

This  mode  of  operation  presents  an  irregularity.  It 
always  happens,  when  a  solid  body  is  introduced  into 
the  receiver  containing  the  measured  gases,  that  a  small 
amount  of  air  is  introduced  at  the  same  time.  This  is 
disengaged  under  the  influence  of  the  diminished  pressure 
to  which  it  is  subject  during  the  course  of  the  experi- 
ment. It  will,  however,  be  perceived  that  this  error 
tends  to  augment  the  proportion  of  nitrogen  contained 
in  the  receiver  and  to  mask  its  fixation,  and  not,  on  the 
contrary,  to  simulate  an  absorption  which  does  not  really 
take  place.  The  author  has  given,  in  the  Annates  des 
Sciences  Nalurelles,  a  long  series  of  observations  made 
by  this  method.  Many  of  the  results  are  negative ; 
others,  on  the  contrary,  prove  distinctly  that,  during  the 
slow  combustion  of  ulmic  matters  or  of  hydrates  of  carbon, 
gaseous  nitrogen  disappears.  Wood  and  humus  gave 
especially  distinct  results,  the  amount  of  nitrogen  ab- 
sorbed ranging  from  2  to  10  c.c. 

In  one  of  these  experiments,  a  result  was  obtained 
which  led  to  a  third  mode  of  operating,  preferable  to  the 
foregoing.  In  the  gas  receiver  there  remained  not  a  trace 
of  oxygen,  and  21*8  c.c.  of  carbonic  acid  had  been  formed 
for  too  c.c.  of  air  originally  present,  whilst  2  8  c.c.  of 
nitrogen  had  disappeared.  From  this  result,  the  inference 
\»as  drawn  that  it  was  not  the  combustion  produced  by 
the  atmospheric  oxygen  which  favours  the  disengage- 
ment of  hydrogen  and  the  formatioo  of  ammonia,  but 
that  a  more  complete  combustion  must  be  obtained,  during 
which  carbonic  acid  is  formed  at  the  expense  of  the 
elements  of  the  body  itself,  in  consequence  of  what  Ber- 
thelot  happily  calls  "internal  combustion." 

The  moBt  successful  experiments  were  those  in  which 
the  atmospheric  oxygen  had  completely  disappeared. 
Hence  the  idea  was  suggested  that  such  oxygen  was 
possibly  not  merely  useless,  but  even  opposed  to  the  pro- 
duction of  the  phenomenon  which  was  being  studied.  If, 
in  fact,  the  hydrogen  at  the  moment  of  its  liberation  from 
an  organic  compound,  is  able  to  combine  with  nitrogen, 
we  cannot  doubt  that  it  must  be  equally,  and  even  more, 
able  to  unite  with  oxygen,  so  as  to  form  water. 

To  submit  this  hypothesis  to  experimental  verification, 
the  observations  made  at  common  temperatures  were 
provisionally  laid  aside,  and  an  attempt  was  made  to 
produce  directly  a  nitrogenous  compound  by  passing  1 
current  of  pure  nitrogen  into  a  mixture  of  glucose  and 
an  alkali,  both  free  from  nitrogen,  and  gently  heated  to 
facilitate  the  reaction.  The  operation  was  completely 
successful. 

On  evaporating  the  black  matter  thus  obtained,  and 
determining  its  nitrogen,  this  element  was  always  found 
in  notable  proportions.  Thus  10  grms.  of  glucose  em- 
ployed yielded  0  071  grm.  of  fixed  nitrogen,  or  7-1  grms. 
per  kilo.  In  another  experiment,  made  with  glucose, 
soda,  and  pure  nitrogen,  the  result  was  6*5  grins,  of  com- 
bined nitrogen  per  kilo.  If  atmospheric  air  was  used 
instead  of  pure  nitrogen,  the  amount  fixed  fell  as  low  as 
i*5  grms. 

The  experiments  at  ordinary  temperatures  were  then 
resumed,  pure  nitrogen  being  placed  over  mercury  instead 
of  atmospheric  air.  The  purity  of  the  gas  employed  was 
always  ascertained  previously,  and  the  temperature  was 
the  same  as  that  of  the  air  of  the  laboratory.  Almost  all 
the  experiments  were  successful ;  out  of  twenty-one,  two 
only  gave  negative  results.  The  nineteen  others  showed 
absorptions  ranging  from  0-5  c.c.  to  5  9  c.c.  with  a  mixture 
of  glucose  and  soda;  sawdust  and  lime  absorbed  from 
1  to  17  c.c.  of  nitrogen.  The  results  of  all  these  experi- 
ments may  be  thus  stated  : — 

(1).  Atmospheric  nitrogen  is  capable,  at  su^h  tempera- 


tures as  may  naturally  occur  in  the  soil,  of  becoming 
fixed  in  carbonaceous  principles  analogous  to  those 
naturally  produced  in  the  soil  by  the  decomposition  of 
vegetable  matter. 

(2).  The  presence  of  oxygen  impedes  the  manifestation 
of  this  phenomenon,  which  is  much  more  distinct  with  pure 
nitrogen  than  with  common  air. 

These  facts  appear  to  have  an  important  bearing  upon 
agricultural  practice.  P.  Thenard  has  long  ago  clearly 
recognised  that  there  exist  in  the  soil  two  distinct  atmo- 
spheres, the  one  reducing  and  the  other  oxidising.  It  is 
in  the  reducing  atmosphere  that  the  fixation  of  nitrogen  is 
accomplished,  favoured  by  the  mass  of  carbonaceous 
matter  accumulated  during  cultivation.  The  part  played 
by  the  carbonaceous  matter  contained  in  farm-yard 
manure  and  in  green  crops,  often  ploughed  in  with  so 
much  advantage,  appears  to  me  to  be  twofold.  These 
matters,  whilst  decomposing,  not  merely  yield  the  hydrogen 
needful  for  the  fixation  of  the  nitrogen,  but,  by  taking 
possession  of  the  oxygen  confined  in  the  soil,  they  favour 
the  formation  of  an  atmosphere  poor  in  oxygen,  in  which 
the  fixation  of  nitrogen  and  the  formation  of  the  black 
matters  studied  by  t.  Thenard  take  place. 


NOTICES  OF  BOOKS. 


Water  Analysis  :  a  Practical  Treatise  on  the  Examination 
of  Potable  Water.  By  J.  Alfred  Wanklyn  and 
Ernest  Theophron  Chapman.  Third  Edition,  entirely 
re-written  by  J.  A.  Wanklyn.  London:  Irubner 
and  Co. 

The  appearance  of  a  third  edition  of  this  manual  is  a 
proof  at  once  of  the  sustained  interest  felt  in  sanitary 
science,  and  of  the  confidence  felt  in  the  ammonia  pro- 
cess, which  has  rendered  the  analysis  of  water  as  to  its 
effects  on  public  health  practicable  and  trustworthy.  The 
work  has  been  re-arranged  and  considerably  enlarged. 
The  chapter  describing  the  determination  of  free  and 
"  albumenoid  "  ammonia  has  been  greatly  improved.  The 
requisite  apparatus,  the  preparation  of  the  reagents,  and  the 
performance  of  every  step  of  the  process  are  concisely  but 
clearly  described.  As  an  important  addition,  we  note  the 
instructions  for  effecting  an  analysis  upon  so  small  a 
quantity  as  100  c.c.  of  water,  the  Nesslerising  being 
brought  to  within  one  thousandth  of  a  millignn.  In  these 
cases  the  colouration  is  to  be  examined  in  the  meniscus 
of  the  liquid. 

Attention  is  particularly  drawn  to  the  presence  of 
poisonous  metals  in  water — a  point  too  little  regarded  by 
the  generality  of  analysts,  though  far  from  unlikely  both 
in  manufaduring  districts  and  in  the  waters  obtained  from 
mountain  ranges.  We  have  felt  bound  to  enter  our  pro- 
test against  the  absence  of  any  special  prohibition  of 
chromium  in  the  "recommendations"  of  the  Rivers' 
Pollution  Commissioners.  We  are  happy  to  find  that 
Mr.  Wanklyn  shares  our  views  on  the  possibility  of 
chromium  compounds  finding  their  way  into  drinking 
waters,  and  that  he  gives  instructions  for  their  detection. 
We  quite  agree  with  him  that  before  any  water  is  selected 
for  the  supply  of  a  town  its  freedom  from  lead,  copper, 
chrome,  barium,  arsenic,  &c,  should  be  most  carefully 
ascertained.  We  have  no  evidence  that  traces  of  these 
metals  can  be  eliminated  by  filtration. 

The  following  passage  is  very  interesting  in  view  of  the 
contradictory  statements  made  by  eminent  chemists  on 
the  distribution  of  iodine:—"  The  existence  of  traces  of 
iodates  in  natural  waters  deserves  to  be  referred  to, 
inasmuch  as  conflicting  reports  as  to  the  finding  of  iodine 
in  certain  waters  owe  their  origin  to  ncgled  of  this  possi- 

I  bility.  Some  experiments  recently  made  in  my  laboratory 
have  impressed  me  very  strongly  with  the  easy  oxidisable- 
ness  of  iodide  of  potassium  ;  and  in  a  fully  aerated  water, 

'  I  should  now  be  surprised  to  find  iolide  of  potassium, 
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which  I  should  expect  to  find  oxidised  into  cither  iodate 
or  periodate.  Bromides  and  chlorides  are  not  so  easily 
oxidised,  but  even  these  salts  may  undergo  oxidation." 

The  chapters  on  "Gases  and  Vapours  Dissolved  by 
Water,"  and  on  "  Urine  and  Sewage  "are  useful  addi- 
tions. Attention  is  called  to  the  fact  that  most  samples 
of  sewage  are  poorer  both  in  ammonia  and  in  other  com- 
pounds of  nitrogen  than  a  calculation  based  upon  popula- 
tion, average  excretions,  and  known  water  supply  would 
indicate.  The  author  considers  it  "by  no  means  im- 
possible that  the  ureal  fermentation  is  attended  with  the 
loss  of  nitrogen  in  the  form  of  nitrogen  gas." 

In  the  chapter  on  " Analysis  of  Total  Solids"  it  is 
pointed  out  that  certain  waters  contain  some  one  greatly 
predominating  constituent.  Thus  the  water  supply  of 
London  yields  residues  in  which  carbonate  of  lime  pre- 
dominates. "  These  waters  are,  in  fact,  very  dilute  solu- 
tions of  carbonate  of  lime  (held  in  solution  by  carbonic 
acid)."  In  stating  results,  and  in  classifying  waters,  such 
fundamental  facts  ought,  the  author  maintains,  to  be 
brought  into  due  prominence.  "Abstraction  Jbeing  made 
of  the  carbonate  of  lime,  drinking  waters,  as  a  rule,  do  not 
exhibit  very  gTeat  variation  in  the  solids  contained  by 
them."  This  idea  points  to  a  classification  of  waters 
calculated  to  throw  great  light  both  on  their  domestic  and 
their  industrial  value. 

We  need  scarcely  add  that  this  book  is  essential  to  every 
chemist  whose  duties  may,  by  any  possibility,  include  the 
examination  of  water. 


CORRESPONDENCE. 

CHEMICAL  APPOINTMENTS. 

To  the  Editor  of  the  Chemical  News. 
Sir, — In  the  Chemical  News,  vol.  xxix.,  p.  250,  "  A.  Z." 
very  evidently  feels  annoyed  at  his  advertising  twice  for 
a  situation  and  receiving  no  reply.  For  my  part,  adver- 
tising is  the  last  "  trick  "  I  should  try  ;  in  saying  this  I 
am  sure  I  speak  the  sentiments  of  hundreds  of  qualified 
chemists,  for  to  what  good  does  it  tend  ?  If  every  chemist 
were  to  advertise,  and  all  to.  receive  answers,  how  many 
dozen  of  situations  would  be  vacant  each  day  in  the  year  ? 
As  a  rule,  hasty  idlers,  or  rather  applicants,  are  passed  by 
commercial  men  in  favour  of  many  answers  to  their  own 
advertisements.  The  choice  of  one  person  "  shoving  "  his 
abilities  before  the  chemical  world  is  no  choice  at  all ; 
folks  wanting  a  chemist  would  never  look  near  such.  The 
supply  of  chemists  is  greatly  in  excess  of  the  demand — in 
the  proportion  of  about  7  to  I.  "A.  Z."  and  others  ought 
to  "bide  their  time  "  like  the  rest  of  us,  and  not  try  to 
find  a  royal  road  to  a  vacancy,  for  to  such  no  royal  road 
exists.— I  am,  &c, 

Chemist. 
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Notb.  All  decreet  of  temperature  arc  Centigrade,  unlet  1  otherwiie 

cxprckteo. 

Comptes  Rendut  Hebdomadairts  des  Sictncts  de  I'Academie 
des  Sciences,  April  20,  1874. 
Action  of  Pure  Hydrogen  upon  Nitrate  of  Silver. 
— M.  H.  Pellet. — The  author  finds  that  the  conflicting 
results  obtained  by  Houzeau,  Kegnault,  and  Russel  may 
be  traced  to  the  neutrality  of  the  salt  of  silver.  If  the 
nitrate  is  perfectly  neutral,  and  if  the  gas  i»  washed  in 
soda,  there  is  no  action  upon  nitrate  of  silver  at  common 
temperatures.  At  80°  a  slight  yellowish  grey  precipitate  | 
is  formed  at  the  commencement  of  the  experiment.   The  J 


results  are  the  same  if  the  solution  of  the  nitrate  is  slightly 
acid.  An  alkaline  nitrate  is  reduced  at  common  tempera* 
tures  in  proportion  to  its  alkalinity.  Elevation  of  tern' 
perature  accelerates  the  action.  Hydrogen  has  no  action 
upon  an  acid  solution  either  hot  or  cold.  Nitrite  of  sil- 
ver cannot  exist  in  presence  of  nitric  acid,  especially  if 
heated. 

Researches  on  Soluble  Phosphates  used  in  Agri- 
culture.— A.  Millot.— The  author  investigates  the  pheno- 
menon known  as  "reduction,"  or  "going  back."  The 
reduced  phosphate  is  generally  admitted  to  be  a  bicalcic 
phosphate,  due  to  several  distinct  reactions: — (1)  Action 
of  the  free  phosphoric  acid  upon  the  unattacked  tricalcic 
phosphate.  (2)  Action  of  phosphoric  acid  upon  carbonate 
of  lime  which  has  escaped  the  attack  of  the  sulphuric  acid. 
(3)  Splitting  up  of  acid  phosphate  of  lime  during  drying 
into  bicalcic  phosphate  and  free  phosphoric  acid. — The 
first  of  these  reactions  has  been  studied  by  Piccard  and 
Joulie  with  accordant  results.  Kolbe,  however,  announces 
that  at  common  temperatures  phosphoric  acid  produces 
only  monocalcic  phosphate,  even  in  presence  of  an  excess 
of  the  tricalcic  salt.  The  author's  results  agreed  with 
those  of  Piccard,  a  crystalline  bicalcic  phosphate  being 
produced.  This  salt  is,  therefore,  only  formed  when  the 
sulphuric  acid  is  deficient,  and  when  there  is  no  longer 
any  free  phosphoric  acid.  Carbonate  of  lime  is  never  found 
in  dry  superphosphates,  The  author  has  never  been  able 
to  trace  the  splitting-up  of  acid  phosphate  of  lime  in  pre- 
sence of  a  little  free  phosphoric  acid,  which  is  the  case  in 
all  commercial  phosphates.  He  believes  that  where  a 
I  sufficiency  of  sulphuric  acid  has  been  used,  "  reduction" 
does  not  occur  except  where  phosphates  of  sesquioxides 
— iron,  aluminium,  or  manganese — are  present.  In  the 
superphosphates  of  commerce,  except  sulphuric  acid  has 
been  employed  in  great  excels,  the  soluble  lime  just 
suffices  for  its  saturation.  The  phosphoric  acid  is,  there- 
fore, probably  in  a  free  state.  The  use  of  alcohol  at 
80  per  cent  has  been  proposed  for  separating  the  free 
phosphoric  acid  from  the  acid  phosphate  of  lime.  The  re- 
sults obtained  are  not  exact,  because  the  acid  phosphate 
of  lime  is  partially  decomposed  by  alcohol,  with  formation 
of  free  phosphoric  acid. 

Direct  Determination  of  the  Degree  of  Intensity 
of  Explosive  Mixtures. — M.  Chabrier. — The  author 
employs,  in  the  examination  of  gunpowders,  papers 
coloured  with  the  iodide  of  starch,  and  glued  down  by 
their  margins  upon  plates  of  glass  of  the  same  size.  Upon 
such  a  paper  is  arranged  a  circle  uniformly  covered  with 
the  powder.  The  layer  ought  to  be  equal ;  the  grains 
juxtaposed,  and  not  superposed.  The  weight  employed 
is  about  0-5  gramme.  The  powder  is  then  ignited,  and 
the  traces  left  by  its  combustion  are  examined.  These 
traces  vary  with  the  nature  and  condition  of  the  powder 
examined,  but  are  constant  with  powders  of  the  same 
kind,  ground  in  the  same  manner. 

Action  of  Bromine  upon  the  Bibromo-Succinic  Acid 
— Edm.  Bourgoin. — When  bromine  is  allowed  to  act  upon 
bibromo-succinic  acid  at  a  temperature  close  upon  100% 
and  in  the  presence  of  water,  the  following  products  are 
simultaneously  obtained : — Tribromo-succinic  acid,  bi- 
bromo-maleic  acid,  and  telrabromated  hydride  of  ethylen. 

Alcohols  Contained  in  the  Sour  Waters  of  Starch- 
Works  and  in  the  Products  of  the  Butyric  Fermenta- 
tion of  Glucose.— G.  Bouchardat.— These  sour  watere 
contain  ordinary  alcohol  and  normal  propylic  alcohol, 
yielding,  on  oxidation,  propionic  and  butylic  alcohols.  Iso- 
propylic  alcohol  is  not  present.  The  proportion  of  propionic 
alcohol  is  more  than  one-third  of  the  whole  quantity. 
This  alcohol  seems  to  be  without  action  on  polarised  light. 
The  alcoholic  products  formed  during  the  butyric  fer- 
mentation of  glucose  present  the  same  properties  as  the 
former. 

Determination  of  Alcohol  in  Water,  Wines,  and 
Saccharine  Liquids. — M.  Salleron. — A  "  reclamation  of 
priority  "  with  reference  to  the  memoir  of  Duclaux  on  the 
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application  of  capillarity  to  the  determination  of  alcohol. 
The  author  proposes  to  distil  a  portion  of  the  wine,  and 
to  take  the  weight  of  20  drops  of  the  distillate. 

General  Method  for  Converting  the  Alcohols  into 
Nitric  Ethers. — P.  Champion.—  1'or  the  methylic  and 
ethylic  alcohol*,  a  mixture  of  sulphuric  acid  and  alcohol 
at  95  per  cent  is  gradually  introduced  into  nitric  acid 
(2  parts  of  ordinary  sulphuric  acid  to  1  of  nitric  acid  at 
48°  B.  [?]).  Butylic,  amylic,  and  caprylic  alcohols  require 
1  part  of  nitric  acid  to  3  of  sulphuric  acid.  Alcohols 
which  form  insoluble  compounds  with  nitric  acid— such  as 
the  cetylic,  cerylic,  and  melissic — are  first  dissolved  in 
ether,  which  is  then  evaporated  off  at  a  low  temperature. 
They  are  then  rubbed  with  Bulphuric  acid  so  as  to  form  a 
homogeneous  paste,  which  is  then  introduced  into  the 
nitro-sulphuric  acid.  The  method  is  applicable  to  the 
industrial  preparation  of  nitro  glycerin.  1  part  of  glycerin 
at  30°  I),  is  mixed  with  common  sulphuric  acid,  taking 
care  that  the  heat  of  the  liquid  shall  not  rise  abov«  50*  C. 
After  it  has  cooled,  the  liquid  is  poured  into  a  small  excess 
of  nitro-sulphuric  acid.    The  mixture  is  effected  gradually. 

On  Phenyl-Allyl.— B.  Radzisrewski.— An  examination 
of  the  products  obtained  on  treating  with  bromine,  at  tern- 
peratitres  ranging  from  140°  to  1500  C,  the  aromatic 
hydrocarbides,  especially  phenyl-propyl. 

On  Pyrogallol  in  Presence  of  Salts  of  Iron. — E. 
Jacquemin.  -This  paper  is  noticed  elsewhere  in  the 
Chkmical  News. 

Colouring  Matter  of  Wines.— The  author  points  out 
means  of  distinguishing  the  colouring  matter  of  wine  from 
three  substances  frequently  employed  in  the  falsification 
of  wines— mauve,  cochineal,  and  Phytolacca  decattdra. 
Under  the  influence  of  oxygen,  mauve  becomes  more  and  J 
more  soluble  in  water.  With  the  colouring  matter  of  ( 
wine,  the  reverse  is  the  case.  Cochineal  is  best  detected 
by  means  of  the  spectroscope.  Its  absorption-bands  are 
quite  different  from  those  of  wine.  The  colour  of  Phyto- 
lacca is  discharged  by  nascent  hydrogen  almost  in- 
stantaneously, whilst  pure  wine  resists  for  a  considerable 
time  ;  but,  if  a  little  tincture  of  Phytolacca  is  added  to  a 
red  wine,  it  communicates  its  own  instability  to  the 
colour  of  the  wine,  and  the  mixture  is  decolourised  ten 
times  more  rapidly  than  if  the  Phytolacca _had  not  been 
added. 

Volatile  Acids  of  Wines. — E.  Duclaux. — Wines  when 
sound  contain  acetic  acid  in  slight  amount,  mixed  with 
about  T'jth  or  T'jth  part  of  butyric  acid.  Valerianic  acid 
is  found  in  quantities  not  exceeding  iomilligrms.  per  litre, 
and  a  higher  fatty  acid  in  almost  infinitesimal  proportions. 
When  wine  is  affected  with  the  disease  known  as  "  tonrnf" 
or  "  poussf,"  acetic  and  metacetic  acids  are  developed  in 
about  equal  proportions,  and  to  the  amount  of  2  5  or  2'6 
grms.  per  litre.  In  the  disease  of  bitterness,  acetic  acid 
is  developed,  along  with  butyric  acid  and  traces  of  higher 
fatty  acids.  The  amount  of  butyric  acid  formed  is  larger 
than  in  alcoholic  fermentation.  The  author  intends  to 
investigate  the  disease  of  "  acescencc  on  a  future 
occasion. 

April  27,  1874. 

Refrigerating  Mixtures. — M.  Berthelot. — The  thermal 
effect  produced  when  ice  is  mixed  with  bihydratcd  crystal- 
lined  sulphuric  acid  is  the  sum  of  three  effefls,  vii.,  the 
fusion  of  the  acid  and  that  of  the  ice,  which  absorb  heat, 
and  the  combination  of  the  two  liquids,  which  liberates 
heat.  The  numbers  obtained  in  practice  are  under  those 
calculated  from  theory,  owing  to  loss  through  radiation. 
The  author  shows  from  theory  that  no  method  of  cooling 
is  comparable  to  vaporisation,  and  he  thinks  that  much 
higher  temperatures  may  yet  be  had  by  means  of  it. 

Note  on  the  Decomposition  of  the  Work  of  Forces. 
— M.  Ledicu. — The  author  specifies  the  following  distinct 
cases  :—  (1)  Comparison  of  the  work  of  any  force  what- 
ever relative  to  total  movement  of  a  material  point,  with 
the  sum  of  the  works  of  this  same  force  relative,  respec- 


tively, to  partial  movements  arising  out  of  a  decomposi- 
tion of  the  total  movement,  where  the  force  may  be  con- 
sidered as  one  of  the  arbitrary  components  of  the  resultant 
of  all  the  actions  applied  to  the  point.  (2)  Comparison 
of  work  of  the  only  force  capable  of  producing  the  total 
movement  of  a  material  point,  with  the  sum  of  the  works 
of  the  only  distinct  force  capable  of  producing  respectively 
the  partial  movement  arising  from  decomposition  of  the 
total.  (3)  Extension  of  the  two  preceding  comparisons  to 
cases  were  the  whole  of  the  points  of  a  material  system 
are  considered.  (4)  Comparison  of  the  work  of  a  resultant 
force  relative  to  movement  of  a  material  point  along  a 
given  trajectory,  with  the  sum  of  the  works  of  the  compo- 
nents.  The  last  alone  is  dealt  with,  the  author  say*,  in 
Treatises  on  Mechanics.  He  enquires  as  to  the  conditions 
of  equality,  in  cases  1,  2,  and  3,  between  the  work  relative 
to  compounded  motion,  and  the  sum  of  the  works  relative 
to  the  component  motions. 

The  Production  of  Gum  in  Fruit  Trees  Considered 
as  a  Pathological  Phenomenon.— M.  Prillieux. — The 
flow  of  gum  is,  according  to  the  author,  a  real  disease, 
which  he  names  gommost.  The  alimentary  substances, 
placed  in  reserve  in  the  interior  tissues,  instead  of  pro- 
moting the  plant's  growth,  are  diverted  to  production  of 
gum,  and  a  portion  accumulate,  awaiting  the  instant  of 
their  transformation  about  gummy  centres,  which  seem  to 
act  as  centres  of  irritation.  The  case  is  analogous  to 
what  occurs  when  an  insert  deposits  one  of  its  eggs  in  the 
tissues  of  a  plant,  leading  to  production  of  a  gall,  which 
consists  of  new  cells  holding  a  mass  of  nutritive  matter 
(particularly  fecula)  destined,  not  for  the  wants  of  the 
plants  itself,  but  for  the  development  of  the  small  parasite 
which  appears.  The  produdlion  of  gum  at  expense  of  the 
nutritive  matter  has  no  other  limit  than  the  complete  ex- 
haustion of  the  plant.  Scarification  of  the  bark  is  the  best 
remedy.  M.  Prillieux's  explanation  is  this  :— To  cure  the 
disease  the  materials  misappropriated  to  formation  of  gum 
must  be  brought  back  to  their  normal  destination.  Hence 
a  more  powerful  attraction  for  them  mnst  be  introduced 
than  that  or  the  gummy  centres.  Now  the  wounds  of  the 
bark  necessitate  the  production  of  new  tissues,  and  under 
this  strong  excitation  the  reserve  matters  are  employed  in 
formation  of  new  cells,  and  cease  to  be  attracted  in  the 
wrong  direction. 

Orbit  of  the  Double  Stary  of  Virgo.— M.  1'lammarion. 
— These  two  suns  present  the  very  rare  case  of  a  system 
revolving  in  a  plane  precisely  perpendicular  to  our  visual 
ray,  so  that  there  is  no  deformation  of  the  ellipse  th 
perspective  owing  to  our  arbitrary  position  in 
Further,  the  eccentricity  of  the  double  ellipse  (which  the 
author  constructs)  is  one  of  the  greatest  known,  being 
0-8715.  M.  Flammarion  estimates  the  period  of  revolution 
at  t75  years. 

Conclusions  to  be  drawn  from  Applications  of 
Thermo-chemical  Theories  to  Explosive  Substances, 
especially  Gunpowder. — M.  Cistan.— The  author  con- 
cludes, inter  alia,  that  the  calorimeter  doer  not  serve  well 
for  classifying  powders,  the  action  of  which  depends 
greatly  on  conditions  of  use  ;  that  we  can  foresee  the  limit 
of  growth  of  artillery  power  only  in  the  conditions  of 
ballistics,  and  the  service  of  mattritl ;  and  that  true  pro- 
gress in  composition  of  powder  consists,  not  in  introduction 
of  substances  containing  more  work  than  nitrate  of  potash, 
but  in  application  of  those  which  liberate  more  of  it  in 
their  formation. 

Thermal  Conductivity  in  Rocks  and  Substances  in 
General. — M.  Jannetaz. — The  author,  after  referring  to 
an  observation  by  De  Senarmont,  which  is  in  discrepance 
with  his  own,  describes  some  experiments  with  a  number 
of  rocks  of  schistous  texture.  He  always  found  unequal 
conductivity  in  different  directions, and  he  considers  that  the 
law  regulating  the- propagation  of  heat  in  crystals  is  only  a 
particular  case  of  one  which  is  general,  viz.,  that  heat  is 
propagated  more  easily  along  the  surfaces,  planes,  or  lines 
between  which  there  is  weakest  cohesion.  Various  non- 
Digitized  by  Google 


Chemical  NlW8,| 
June  13,1874.  J 


Chemical  Notices  from  Foreign  Sources. 


275 


schistous  rocks  and  minerals  always  gave  a  circle,  not  ar. 
ellipse.  M.  Fizeau  made  6omc  remarks  connecting  the 
phenomena  with  those  of  unequal  dilatation  in  cool- 
hammered  metals. 

New  Method  for  Rendering  Ships  Insubmersible. 
— MM.  Crouzet  and  Colombat. — At  the  water  line,  the 
hull  should  be  divided  by  a  bridge  preventing  penetration 
of  the  air  from  the  lower  to  the  upper  division.  If  a  hole 
be  made  in  the  bottom  tnc  water  will  rush  in,  but  will  not 
entirely  fill  the  compartment,  for  the  air,  finding  no  outlet, 
will  be  compressed,  and  will  equilibrate  the  exterior  force. 
From  this  point  the  ship  will  cease  to  s;nk,  it  will  be  in 
the  condition  of  a  diving  bell. 

Elements  and  Ephemerides  of  the  Planet  (T7?t.— M. 
Renan.  " 

Elementary  Law  of  Electro-dynamic  Actions. — M. 
Mouticr.  (Extract.)— In  his  memoir  the  author  starts 
with  considerations  enunciated  by  Ampere  and  seeks  to 
formulate  them  from  a  mechanical  point  of  view,  regard- 
ing electricity  as  the  result  of  a  vibrator)*  movements  of 
ether. 

Observations  on  Prof.  Tyndall's  Experiments  on 
the  Acoustical  Transparence  and  Opacity  of  the 
Atmosphere. — M.  Baudrimont.— The  author  doubts 
Tyndall's  explanation,  till  better  proof  be  had.  One  can- 
not well  see  how,  in  calm  weather,  there  should  arise 
sheets  or  simple  vertical  columns  of  air  charged  very  dif- 
ferently with  moisture.  It  is  rather  horizontal  layers 
than  vertical  that  we  should  expect  to  find  differing  in 
moisture.  Nor  does  the  theory  explain  sufficiently  how 
layers  containing  variable  quantities  of  moisture  should 
only  be  produced  at  a  certain  distance  from  the  shore, 
forming  a  vertical  wall,  which  gives  echoes.  The  velocity 
of  sound  varying  with  the  density  of  the  air,  and  becoming 
greater  as  this  diminishes  in  approaching  the  surface  of 
the  water,  a  sound-wave  going  out  inclined  from  above 
downwards  will  not  move  in  a  straight  line,  but  a  curve, 
which  at  length  becomes  horizontal.  It  is  thus  deformed 
and  soon  extinguished.  Sound  is  due  not  merely  to 
tvative  waves  going  out  from  its  origin,  and  owing  their 
existence  to  a  propulsion,  but  requires  the  concurrence  of 
invauve  waves  produced  by  the  opposite  movement  of  the 
vibrating  substance.      When    the  evasive  waves  are 


ber  of  individuals,  distributed  in  nineteen  different  towns, 
have  agreed  to  make  observations  five  times  in  the  month, 
but  only  three  hours  at  a  time,  viz.,  from  9  p.m.  to  mid- 
night, or  from  midnight  to  3  a.m.  More  than  1000  obser- 
vations have  been  made  during  the  past  year,  and  a  large 
number  of  new  showers  discovered. 


Reimann's  Farber  Ztilnng,  No.  12,  1874. 

Ungumming  Silk. — For  every  pound  of  silk  to  be 
treated  \  lb.  of  soap  is  dissolved  in  water,  and  heated  to  a 
boil.  The  silk  is  then  entered,  and  worked  in  the  bath  for 
twenty  minutes.  It  is  then  taken  out  and  placed  in  a  fresh 
bath  containing  3  ozs.  of  soap  to  the  pound  of  silk.  In 
this  it  is  placed  for  twenty  minutes,  turned  round  several 
times,  rinsed,  and  is  then  ready  for  dyeing. 

There  are  then  receipts  for  a  brown,  a  black  and  a  rose 
on  silks,  the  latter  produced  with  saffranin,  and  cleared 
with  acetic  acid. 

There  is  a  receipt  for  a  dark  blue  on  cloth — logwood 
topped  with  methyl-violet ;  for  a  yellow  on  plush ;  for  a 
brown  on  mixed  cotton  and  woollen  garments,  and  for  a 
black  on  the  same  material.  Next  follow  receipts  for 
printing  a  black,  brown,  bismarck,  ponceau,  and  scarlet 
on  woollen  yarns ;  and  for  dyeing  an  orange  and  a  light 
sea-green  on  cotton  yarns. 

No.  13.  1874. 

This  number  contains  receipts  for  a  green,  a  purple,  a 
nacarat,  a  light  and  a  dark  drab  on  woollen  reps. 

Purple  and  Ponceau  Mordant.— Dissolve  14  lbs.  tin 
crystals,  and  24  lbs.  crystallised  bichloride  of  tin  in  50  lbs. 
of  hydrochloric  acid  free  from  iron,  and  use  the  clear. 

Then  follow  receipts  for  a  green  and  a  silver-grey  on 
tweeds,  the  latter  colour  being  produced  with  the  well- 
known  ink  made  by  extracting  logwooJ,  and  adding 
chromate  of  potash  anJ  borax.  There  are  alio  directions 
for  a  Nicholson  blue  and  a  ponceau  on  silk  ;  a  peach-wood 
red,  a  magenta,  three  shades  of  prussian  blue,  and  a  light 
chamois  and  a  chrome  yellow  on  cotton  yarn ;  instructions 
for  finishing  silks,  and  for  preparing  catechu.  The  catechu 
is  to  be  melted  at  a  steam  heat,  and  kept  in  that  state  for  an 
hour.  It  is  then  poured  off  from  the  dregs  into  a  clean  pan, 
mixed  with  three  quarters  of  its  weight  of  powdered  bichro- 


become  horizontal,  the  invas  ve  waves  cannot  coincide  I  mate  of  potash,  kept  melted  for  half  an  hour,  and  is  then 
with  them  beyond  that  place,  and  the  sound  is  conse-  !  ready  for  use. 

Next  follow  instructions  for  weighting— in  plain  English 
adulterating— raw  silk  with  mineral  matter. 


quently  extinguished.  The  vertical  layer,  to  which  echoes 
are  attributed,  is  probably  caused  by  currents,  such  as  are 
met  with  in  the  Straits  of  Dover ;  these  carrying  along 
masses  of  air  which  may  differ  greatly  in  temperature, 
moisture,  and  density  from  those  they  meet  in  a  particu- 
lar locality.  At  Bordeaux,  when  the  temperature  of  the 
Continent  differs  considerably  from  that  of  the  ocean,  one 
observes  daily  variations  of  temperature,  which  are  due  to 
masses  of  air  carried  along  by  the  water  of  the  river,  the 
course  of  which  changes  completely  four  times  every  day. 

Studies  on  the  Properties  of  Explosive  Substances. 
— M.  Abel.  Second  memoir  (extract).— This  is  chiefly 
an  examination  of  the  conditions  determining  detonation 
of  explosive  substances,  and  the  circumstances  and  results 
which  accompany  the  transmission  of  the  detonation. 

Employment  of  Oxygen  Mixed  with  Atmospheric 
Air  for  Respiration.— M.  Gaudin. — The  author  says  he 
obtained  results  analogous  to  those  of  M.  Croce  Spinelli's 
and  Sivel  long  ago,  in  1832,  when  a  young  doctor  directed 
him  to  make  cholera  patients  breathe  oxygen,  and  some  of 
them  were  saved  thus.  It  was  proposed  by  M.  Touzet  to 
form  an  establishment  for  such  treatment  as  preservative 
against  cholera,  but  the  cholera  disappeared  and  the  idea 
was  dropped.  The  author  thinks  that  divers,  coral  fishers, 
&c,  might  be  enabled  to  remain  much  longer  underwater 
by  breathing  highly  oxygenated  air. 

Luminous  Meteors. — M.  Denza  presented  the  pro 
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A  Condensation-Product  of  Glyoxal. — Hugo  Schiff. 
— liy  dissolving  glyoxal  in  5  or  6  volumes  of  concentrated 
acetic  acid,  passing  a  current  of  hydrochloric  acid  gas 
through  the  solution  for  fifteen  minutes,  and  allowing  it 
to  remain  for  some  time  in  a  warm  place  in  closed  vessels, 
a  substance  is  obtained  which,  when  dry,  closely  resembles 
potato-starch.  The  author  has  given  it  the  name  hexa- 
glyoxal-hydratc. 

Improved  Air  Bath  for  Heating  Sealed  Tubes.— 
J.  Habermann.— Unintelligible  without  the  accompanying 
illustration. 

Products  of  the  Oxidation  of  Amylum  and  Paramy- 
lum  by  means  of  Bromine,  Water,  and  Silver  Oxide. 
— J.  Habermann. — By  the  action  of  bromine  and  water 
upon  the  carbo-hydrates,  and  subsequent  treatment  with 
oxide  of  silver,  amylum,  like  dextrin,  yields  dcxtronic  acid. 
Paramylum,  similarly  treated,  yields  an  acid  isomeric,  but 
not  identical,  with  dextronic  acid.  Gluconic  was  found  to 
be  capable  of  crystallisation— a  point  hitherto  disputed. 

Soda  in  the  Ashes  of  Plants.— G.  Bunge.— The  author 
examines  the  opinion  that  soda  is  not  an  essential  con- 


gramme  of  the  Italian  Association  for  observation  of  stituent  of  plants.  This  view  is  supported  by  the  expert- 
falling  stars  from  April,  1874,  to  April,  1875.   A  large  num-  (  mental  cultivation  of  plants  in  solutions 


supposed  to  be 


276 


Patents. 


f  Chsmical  Niws, 
\     June  19.  1*74- 


free  from  salts  of  soda,  by  the  qualitative  experiments  of  I 
Peligot  on  the  ashes  of  a  great  number  of  plants,  both 
wild  and  cultivated,  and  by  his  quantitative  examination 
of  th»  ash  of  the  kidney-bean  {Phaseolus  Vulgaris),  in 
which  no  soda  was  found  after  the  potash  had  been  re- 
moved by  means  of  platinic  chloride.  The  author  points 
out  a  source  of  error  in  Peligot's  method.  The  latter 
chemist  determined  the  alkalies  merely  in  the  aqueous  ex- 
tract of  the  ash.  But  in  some  ashes  a  small  part  only  of 
the  soda  dissolves  in  water,  the  larger  portion  forming  in- 
soluble double  salts  with  the  phosphates  of  the  alkaline 
earths,  and  can  only  be  fully  determined  in  a  nitric  or  hydro- 
chloric extract  of  the  ash.  A  much  smaller  proportion  of 
potash  escapes  detection  in  this  manner.  The  author 
adopted  the  following  method  for  the  determination  of  the 
alkalies:— The  aqueous  extract  of  the  ash,  in  a  platinum 
capsule,  is  mixed  with  so  much  baryta-water  that  a  scum 
appears  on  the  surface  of  the  liquid  after  stirring.  The 
mixture  is  heated  and  filtered  whilst  hot,  covering  the 
funnel  with  a  watch-glass.  The  filtrate  is  then  placed  in 
a  platinum  capsule,  treated  with  a  current  of  carbonic 
acid  to  throw  down  the  excess  of  baryta,  heated,  filtered, 
the  filtrate  evaporated  down  in  a  platinum  capsule,  the 
residue  slightly  ignited,  taken  up  in  a  little  water,  filtered 
through  a  small  filter,  and  the  filtrate  evaporated  to  dry- 
ness with  hydrochloric  acid  in  a  small  platinum  capsule. 
The  alkaline  chlorides  are  ignited  and  weighed,  and 
separated  by  means  of  chloride  of  platinum.  The  nitric 
or  hydrochloric  solution  of  the  ash  is  evaporated  to  dry- 
ness in  a  platinum  capsule,  the  residue  re-dissolved  with 
a  few  drops  of  nitric  or  hydrochloric  acid  and  water,  mixed 
with  baryta-water  as  above,  and  filtered  while  hot.  Am- 
monia and  carbonate  of  ammonia  are  added  to  the  filtrate 
to  throw  down  the  lime  and  baryta,  the  liquid  is  filtered, 
and  the  filtrate  evaporated  to  dryness  in  a  platinum  cap- 
sule. The  ammoniacal  salts  arc  cautiously  driven  off  at 
the  lowest  possible  heat.  As  the  solution  thus  treated 
still  retains  a  trace  of  carbonates  of  the  alkaline  earths, 
the  residue  is  re-dissolved  in  water,  evaporated  down  with 
oxalic  acid,  heated  till  all  frothing  ceases,  again  dissolved 
in  a  little  water,  filtered,  evaporated  in  a  small  platinum 
capsule,  ignited,  and  dissolved  in  a  little  water.  In  case 
the  solution  is  not  clear,  it  is  again  passed  through  a  small 
filter,  and  the  filtrate  evaporated  down  with  hydrochloric 
acid.  The  alkaline  chlorides  are  ignited,  weighed,  and 
then  separated  by  means  of  chloride  of  platinum.  The 
author  succeeded  in  finding  a  very  small  amount  of  soda 
in  the  soluble  part  of  the  ash  of  the  kidney-bean,  and  a 
somewhat  larger  amount  in  the  insoluble  part.  He 
detected  and  determined  in  like  manner  soda  in  the  ash  of 
clover,  of  meadow  hay,  of  strawberries,  and  of  apples. 

Oxysulpho-benzid,  and  Certain  of  its  New  Deriva- 
tives.— Dr.  J.  Annaheim. — A  very  lengthy  paper,  not 
suited  for  abstraction. 

Normal  Hexylen  and  Certain  of  its  Derivatives.— 
Otto  Hecht  and  Julius  Strauss  — The  author,  after  review- 
ing previous  researches  on  hexylen,  concludes  that  the 
hexylens  from  mannite,  and  from  petroleum-hexyl-chloride, 
as  also  their  parallel  derivatives,  are  not  isomeric  but 
identical. 


MISCELLANEOUS. 

Royal  Society.— At  the  meeting  on  the  4th  inst.,  the  fol- 
lowing gentlemen  were  elected  Fellows  of  the  Society: — 
Isaac  Lowthian  Bell,  F.C.S. ;  W.  T.  Blanford,  F.G.S.; 
Henry  Bowman  Brady,  F.L.S. ;  Thomas  Lauder  Brunton, 
M.D.,  Sc.D. ;  Professor  W.  Kingdon  Clifford,  M.A. ; 
Augustus  Wollaston  Franks,  M.A.;  Professor  Olaus 
Henrici,  Ph.D.;  Prescott  G.  Hewett,  F.R.C.S.;  John 
Eliot  Howard,  F.L.S. ;  Sir  Henry  Sumner  Maine,  LL.D. ; 
Edmund  James  Mills,  D.Sc. ;  Rev.  Stephen  Joseph  Perry, 
F.R.A.S. ;  Henry  Wyldbore  Rumsey,  M.D. ;  Alfred  R.  C. 
Selwyn,  F.G.S. ;  Charles  William  Wilson,  Major  R.F. 


PATENTS. 


ABRIDGMENTS  OF  PROVISIONAL  AND  COMPLETE 

SPECIFICATIONS. 
Improieinentt  in  the  manufacture  of  the  tails,  eart'Onates,  and 
hydratei  of  baryta  and  strontia,  and  alto  for  improved  model  of  making 
baryta  and  strontia  cau  tic ,  Edward  Thomas  Hughes,,of  (he  firm  of 
Huichei  and  Son,  pttcnt  agents,  Chancery  Lane,  l.omi -n  (A 
communication  (rum  LousGustave  Ghilam  Daudenart  and  Edmond 
Verbcrt.  Rue  du  Progrea,  Scbacrbcck,  Brussels).  September  13, 
1873.— No.  3013.  To  procure  the  carbonates  of  baryta  and  strontia. 
alkaline  earthy  chlorides  are  dissolved  in  water  to  u  or  ij  degrees 
Baume,  and  the  solution,  whether  wf  the  chloride  of  barium  or  the 
chloride  of  strontium,  is  mixed  with  hydrate  of  magnesia  in  a  vessel, 
which  is  afterwards  closed.  The  mixture  it  kept  in  continual  agitation, 
and  subjected  to  the  action  of  a  current  of  carbonic  acid,  which,  being 
absorbed  by  the  magnesia,  forms  a  carbonate  of  this  base,  and,  by  the 
employment  of  an  excess  of  carbonic  acid,  the  decomposition  is  rapidly 
effected,  and  the  alkaline  earths  produced  free  from  carbonate  of  mag- 
nesia. In  practice,  the  treatment  of  the  alkaline  earthy  chlorides  by 
magnesia  and  carbonic  acid  is  effected  in  two  operations ;  in  the  first, 
the  magnesia  is  in  excess,  which  gives,  when  the  reaction  is  terminated, 
a  liquor  containing  exclusively  chloride  of  magnesium,  which  is  de- 
canted, and  a  precipitate  obtained,  consisting  of  a  carbonate  ol  the 
alkaline  earth  and  the  magnesia  employed  in  excess  in  a  carbonated 
state,  which  excess  is  neutralised  in  the  second  operation  by  an  ad- 
ditional quantity  of  the  alkaline  earthy  chloride.  The  liquor  con- 
taining the  chloride  of  magnesium  is  concentrated  by  evaporation,  and 
the  hydrated  chloride  of  magnesium  submitted  to  the  actum  of  steam, 
superheated  to  about  300*  C,  without  pressure,  so  that  it  becomes 
completely  decomposed,  and  is  in  the  condition  to  be  rapidly  hydrated 
and  carbonated.  To  manufacture  caustic  baryta  and  sirontia  Irom 
thtir  carbonates,  the  catbonatc  is  mixed  with  carbon  or  chalk,  and  the 
mixture,  whether  subjected  or  rot  to  the  action  of  superheated  steam, 
is  healed  in  a  regenerating  or  reverberatory  furnace. 

Improvement!  tn  the  treatment  of  ire  dquon  used  in  securing  or 
cleaning  *oot.  Edward  Thomas  Hughes,  of  the  firm  of  Hughes  and 
Son,  patent  agents,  Chancery  Lane,  Middlesex.  (A  communication 
from  Louis  Guatave  Ghilain  Daudenart  and  Edroond  Vcrbert,  Rue  dn 
Progies  Schaerbeek,  Biussclal,  September  13, 1873.— No.  3014.  The 
object  of  this  invention  is— First,  to  extract  the  potash  in  a  state  of 
carbonate,  which  is  its  most  valuable  condition,  by  a  process  which  is 
at  once  economical  and  expeditious;  and,  secondly,  to  comp'etcly  ex- 
tract the  greasy  matters  which  separate  from  the  washing-liquors. 
The  process  consists  in  the  employment  cither  of  caustic  baryta  or 
strontia,  the  essential  characters  of  which  are  — First,  to  effect  the  entire 
separation  of  the  greasy  matter;  secondly,  to  extract  the  carbonate  of 
potash  contained  in  the  waahing-liquors;  and,  thirdly,  to  effect  the 
continuous  revivification  of  the  baryta  and  strontia  employed. 

The  protest  of  manufacturing  coffeetma.  Walter  Penn  Francis  and 
Ftancis  Addiscott,  coffectina  manufacturers,  Webber  Stree\  Black- 
fnars  Road,  Surrey.  September  16, 1873.— N0.3031.  Coffeetina  is  an 
article  of  food  used  either  as  a  substitute  for  coffee  or  as  an  admixture, 
and  is  prepared  from  the  stone  of  the  tamarind  by  extracting  the  stone 
or  bean  from  the  fruit  or  pulp,  roasting  it  in  cylinders,  and  grinding 
it.  It  then  assumes  the  character  of  cotfee,  the  novelty  of  which  con- 
stitutes the  invention. 

An  improved  compound  or  mixture  to  be  used  for  lubricating  pur- 
potet.and  for  the  grinding  and  reducing  of  wmu-tead  and  colours. 
George  Frederick  Cornelius,  operative  chemist,  Mcrton  Abbey,  Surrey. 
September  s6,  1871.  —  No.  3036.  The  improved  compound  or  mixture 
consists  of  milk  from  cows  or  other  animals  in  combination  with 
animal  or  vegetable  oila  or  fatty  matters. 

Improvement!  tn  rendering  tconl  uninflammable,  aptlicable  to 
building  and  other  purpotet.  Rev.  Thomas  Jones,  St.  Austell,  Cornwall. 
September  16,  1873, — No.  3037.   The  invention  consists  in  rendering 


harder  by  the  process,  and,  the  inventor  considers,  is  also  less  liable  to 
decay. 

Improvement!  in  the  manufacture  and  treatment  of  beer  in  order  to 
preserve  it  and  to  reitore  it  when  it  hai  become  sour.  Alexander 
William  Gill  man  and  Samuel  Spencer,  Castle  Brewery.  Saint  George's 
Rnad,  Southwatk.  September  17,  1S73.— No.  5036.  For  the  purposes 
of  this  invention,  the  inventors  employ  a  soluble  (alt  of  sulphurous 
acid,  particularly  the  sulphite  of  po-.assium,  sodium,  ammonium,  or 
calcium,  in  combination  with  a  chloride  or  other  soluble  sait  of  cal- 
cium, or  the  precipitated  oxide  of  calcium,  or  the  carbonate  of  potas- 
sium, sodium,  and  ammoniam,  in  the  manufacture  and  treatment  of 
beer,  in  order  to  preserve  it. and  to  restore  it  when  it  has  become  tOOf. 

Improvements  in  the  manufacture  of  fertilising  subst.incei  and  in 
apparatus  therefor,  and  in  the  meant  for  preventing  the  etcape  of  ef. 
fensive  odours  aunng  inch  manufacture  and  from  tlaughter-hnutet. 
rendering-tanks,  and  the  like  William  Robcit  Lake,  ol  the  firm  of 
Haseltine,  Lake,  and  Co.,  patent  agents,  Southampton  Bmldirg*, 
London.  (A  communication  from  Jacob  J.  Storcr,  Boston,  Massachu- 
setts, U.S.A.).  September  t8, 1(173. — No.3070.  This  invention  relates 
to  improvements  in  the  manufacture  of  fertilising  subitsncts.  and  in 
deodorising  cylinders  and  processes,  to  be  employed  in  treating  b  ond 
and  animal  offal  for  such  manufacture,  and  in  treating  l.'ie  blond,  oflal. 
and  other  refuse  of  slaughtering,  packing,  rendering,  and  similar 
establishments,  so  that  all  offence  may  be  avoided. 

Improvement!  in  the  treatment  of  phosphates  of  iron  and  alumm  1  for 
the  purpose  of  obtaining  certain  useful  product!  therefrom.  Peter 
,  manufacturing  chemist.  Manchester. 


September  18, 1*73. - 
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No.  3071.  This  invention  consists  in  treating  phosphates  of  iton  and 
alumina  fur  obtaining  phosphate  of  lime  and  caustic  soda. 

A  lieu  blue  dye  or  colouring  matter.  Charles  Denton  Abel, 
Southampton  Buildings,  Chancery  Lane.  Middlesex  (  A  communica- 
tion from  Robert  Gottheil.  civil  engineer  and  chemist,  Berlinl.  Sep- 
tember 111,  1873.— No.  30S0-  According  to  this  invention,  the  oils 
distilled  from  tax  are  neutralised  by  an  alkali,  washed,  and  again 
distilled.  The  oils  containing  carbolic  acid,  creosote,  or  naphthaline 
are  treated  with  weak  lye  to  remove  the  carbolic  acid  or  creosote,  and 
are  then  combined  with  stiong  caustic  lye,  and  subjected  to  oxidation. 
By  this  means,  a  dyc-stuti  or  colouring  matter  is  produced,  which, 
after  separation  by  filtration  and  washing,  is  dissolved  in  an  acid,  fil- 
tered, and  again  precipitated  by  the  addition  of  potash,  soda,  or  am- 
monia, and  Ireed  from  any  residuary  oil  by  alcohol.  The  dye  thus 
produced  furnishes  a  blue  colour,  insoluble  in  alkalies,  ammonia,  soap, 
or  alcohol,  but  soluble  in  dilute  acids. 

Improvements  in  the  manufacture  of  a. kali.  Henry  Deacon,  Apple- 
Ion  House,  Widnca,  Lancaster.  September  10, 1873  —  No. 30OJ.  This 
invention  relates  to  the  "finishing"  of  the  "  salts"  obtained  in  t>-e 
manufacture  of  alkali.  At  present  these  "ialts"  are  "finished"  by 
being  calcined  in  reverberatory  furnaces.  Now  this  invention  consist, 
in  causing  heated  air  to  past  through  the  said  "salts"  when  at  an 
elevated  temperature. 

Improvements  in  extracting  and  recovering  the  oils,  Hit**,  and 
colouring  matters  of  manufactured  or  waiie  fabrics,  or  from  the  raw 
materials  of  cotton,  linen,  u-ooi,  silk,  or  other  similar  substances,  and 
in  utilising  the  same.  George  Mackay,  Edinburgh.  September  25, 
1X73. — No.  3129.  The  feature  of  novelty  which  constitutes  this  in- 
vention is  the  extraction  and  recovery  of  oils,  resins,  and  colouring 
matters  from  fabrics  or  fibres  by  boiling  with  an  alkali, after  which  the 
foreign  matter  is  allowed  to  settle,  the  liquid  drawn  off,  the  oils  and 
colouring  matters  utilised  by  acid,  and  the  precipitate  washed  and 
mixed  with  ochre  or  oiher  matter  to  form  a  paint,  and  with  salt  of 
lead  to  form  a  varnish,  these  being  dissolved  in  a  suitable  solvent,  or 
the  precipitate  with  saponified  alkali  and  colouring  matter  may  form 
printing-ink. 

Certain  modifications  and  improvement!  in  coating  iron  and  steel 
with  ceitain  metals,  with  special  application  to  coppering  or  covering 
iron  ships  tvith  an  adherent  and  protective  coating  of  a  less  oxiJable 
metal ;  and,  in  general,  coating  large  or  small  pieces  of  iron  and  steel. 


Frederic  Weif,  engineer, 'and 
chemist,  Pari*.    September  23,  1H73.  — No.  313ft.    1  he  features  of 
novelty  of  this  present  invention  consist  — First.  In  the  application  of 
an  alkaline  battery,  whether  used  in  wells  or  by  means  of  any  other 


form  of  porous  jars  or  vessels  placed  in  contact  with,  or  immersed  in, 
a  metallising  alkalino-organic  bath.  Secondly.  In  the  preparation  of 
the  iron  to  be  mctaliiscd  by  means  of  an  acid  bsth  followed  by  an 
alkalino-organic  bath.  If  desirable,  we  dispense  w  ith  the  acid  bath  or 
the  alkalino-organic  bath  or  both,  or  substitute  for  one  or  the  other  of 
these  a  simply  organic  and  non-alkaline  bath  made  with  glycerin  or 
other  organic  material  or  an  organic  salt,  neutral  alkaline,  or  acid, 
even  an  alkaline  non-organic  bath  applied  hut  if  required  brfore  the 
acid  bath.  Thirdly.  The  coppering  of  ships  by  means  of  our  process 
described.  Fourthly.  The  metallising  any  large  or  small  pieces  of 
ironwork  hy  the  process  above  specified.  Fifthly.  The  particular 
form  or  fotms  of  apparatus  we  have  described  in  the  illustration  of  our 
improved  process  as  applied  to  iron  ships. 
A  new  liquid  pol  sh  for  cleansing  and  brightening  paiuted.  varnished, 

flasej,  and  metal  ic  surfaces-  Jean  Francois  Chevalier,  Lyons, 
ranee.  September  26,  1873.— No.  31 37.  This  invention  relate*  to  a 
liquid  polish  compounded  of  water,  hydro. hloric  acid,  alumino- 
calcareous  matter,  and  ivory-black,  applicable  for  removing  tarnish 
and  producing  a  brilliancy  on  painted,  varnished,  glazed,  and  metallic 
aurfaces. 

Improvements  in  the  purification  of  sugar,  molasses,  and  saccharine 
juicei'an  I  in  the  rege-eration  of  part  of  the  substances  employed,  and 
also  in  the  preparation  of  manure  from  the  residue  thereof.  Jean 
Marie  Oncsimc  Tamm,  M.D.,  Chancery  Lane,  Middlesex.  Septem- 
ber 26,  1873.  —  No.  3131.  The  invention  cor.suts  in  a  process  of 
purifying  sugar,  molasses,  and  saccharine  juices  by  the  use  of  soluble 
metallic  silico-fjuorides.  Also  in  a  method  of  utilising  the  whole 
residuum  of  the  said  purification  in  producing  a  new  manure.  Also  in 
a  process  of  regenerating  the  primitive  silico-fluoridc  used  in  the 
above  purification,  and  in  the  utilisation  at  manure  of  the  pait 


NOTES  AND  QUERIES. 


Adulteration  of  Oila.— I  should  esteem  it  a  favour  if  you  or  any  of 
the  readers  of  the  Chimicsl  News  can  inform  mc  of  any  decisive 
colour-test  by  which  5  to  10  per  cent  of  bleached  cotton-seed  oil  can 
be  detected  in  lard  oil.  1  do  not  think  so  small  a  percentage  would 
have  much  effect  on  the  colour  or  specific  gravity  of  lard  oil,  still  it 
would,  in  n  commercial  point  of  view.be  of  importance,  as  it  might 
enable  the  falsifier  of  the  oil  to  undersell  the  producer  of  the  genuine 
oiI.-Cheibok. 
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Gout  and  Rheumatic  Gout,  a  New  Method  of 
CURE,  with  CASES.   By  J.  W,  FOAKES,  M  D. 
"The  views  of  such  Men  as  Dr.  Foakes  and  Dr.  Bennett  are,  we 
are  glad  to  say,  beginning  to  gain  ground  amougtt  the  medical  pro- 
fession." — Chemical  AVvi. 

"  The  treatment  of  gout  recommended  is  sound  and  rational." — 
Uedical  Press  and  Circular. 

London:  SI MPKIN,  MARSHALL  &  CO..  4,  Stationers' Hall  Court. 

Analysis  of  Food,  Water,  and  Air.  —  Mr. 
WANKLYN  haa  opened  a  Laboratory  at  117,  Charlotte  Street, 
FiUrojr  Square,  and  ia  prepared  to  give  Practical  Instruction  in 
Chemical  Analysis  to  Medical  Officers  of  Health,  and  to  persona 
proposing  to  undertake  the  dutiesof  Public  Analystsunder  the  new  AO. 

PRACTICAL  CHEMISTRY. 
Laboratory,  60,  Cower  Street,  Bedford  Square,  W.C. 

Mr.  Henry  Matthews,  F.C.S.,  is  prepared 
to  give  Instruction  in  all  branches  of  PRACTICAL 
CHEMISTRY,  particularly  in  its  application  to  MEDICINE 
AGRICULTURE,  and  COMMERCE. 

The  Laboratory  is  open  daily,  except  Satorday,  from  ten  to  five 
o'clock;  on  Saturday,  from  ten  till  one  o'clock. 

Mr.  Matthewa  is  also  prepared  to  undertake  ANALYSES  of  eveiy 
description. 

For  Particulars  and  Prospectuses,  apply  to  Mr.  Henry  Matthews 
the  Laboratory. 60.  Gower  Street.  Bedford  Souare.  W.C. 

CHEMICAL  ANALYSIS,  Ac. 

Mr.  Sidney  W.  Rich,  Analytical  and  Con- 
suiting  Chemist,  undertakes  all  kinds  of  Analyses,  including  the 
Analysis  of  Water,  of  Articles  of  Food  and  Drink,  and  of  Commercial 
Articles. 

Mr.  Rich  also  undertakes  investigations  relating  to  Patents,  Manu- 
factures, dec. 

Further  particulars  may  be  obtained  on  application,  by  letter,  at  the 
Laboratory,  23,  Gloucester  Street,  Queen  Square,  London,  W.C. 

BERNERS  COLLEGE  of  CHEMISTRY?— 
EXPERIMENTAL  MILITARY  and  NAVAL  SCIENCES 
under  the  direction  of  Professor  E.  V.  GARDNER,  P.E.S.,  4c. 
of  the  late  Royal  Polytechnic  Institution  and  the  Royal  Naval  College. 

The  Laboratory  and  Class  Rooms  are  open  from  it  to  :  a.m.,  and 
and  from  7  to  io  p.m. daily. 

Especial  facilities  for  persons  preparing  for  Government  and  other 
examinations. 
Private  Pupils  will  find  every  convenience. 

Analyses,  Assays,  and  Practical  Investigations  connected  wilk 
Patents,  die,  conducted. 

For  prospectus,  ate,  apply  to  Prof.  E.  V.  G„  44,  Bsrners-strcct,  W- 
LITERARY. 

VTessrs.  Paterson  &  Vary  are  prepared  to 

iVA  undertake  the  original  composition  of  all  kinds  of  Descriptive 
Bills,  Pamphlets,  Lectures  for  new  iJcas,  Inventions,  Exhibitions, or  for 
Medical  Purposes.  Addresses,  Debate',  Sermons,  Tracts,  Biographies, 
Sketches,  Essays,  Tales,  &c,  prepared  in  an  acceptable  manner.  Works' 
revised  f»r  the  press.  Translations  t  ffcclcd  w ith  fidelity  and  spirit. 
Births.  Deatr.s,  and  Maniagcs  searched  for.  Messrs.  PATERSON  & 
VARY,  Literary  Bureau  and  Agency,  a  King's  Road,  Bedford  Row. 
London  W.C. 

ESTalLISHSW  1798, 

ROBERT  DAGLISH  &  CO., 

BOILER  MAKERS,  ENGINEERS,  AND 
MILL-WRIGHTS, 
BRASS  AND  IRON  FOUNDERS, 

St.  Helen's  Foundry,  Lancashire. 

Makers  of  every  description  of  Chemical,  Colliery.  Copper  Ore,  Gold 
Mining,  and  Glass  Machinery,  including  Crown,  German  Sheet,  and 
Plate  Glass  Plant,  as  supplied  10  some  of  the  largest  Firms  in  England 
Ireland,  Scotland,  and  Walee. 

Makers  of  the  latest  Improved  Revolving  Black  Ash  Furnace 
withSicmens's  Patent  Gaa  Arrangement, and  as  used  in  the  Manufac- 
ture of  Soda. 

Improved  Valveless  Air  Engines,  and  Pumps  for  Acid  Forcing.  Air 
Agitators,  Compressors  for  Collieries,  and  Wcldon's  Patent  Chlorine 
Process. 

Caustic,  Chlorate,  Decomposing,  and  Oxalic  Pans. 

Gas  Producers  for  Heating  Furnaces. 

Pyrites  Burners  for  Irish,  Norwegian,  and  Spanish  Ores. 

Retorts,  Acid,  Gas.  Nitre,  Nitric  Acid,  and  Vitriol  Refining. 
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ON  THE  PHYSIOLOGICAL  ACTION  OF  LIGHT.* 

By  JAMES  DEWAR, 
Lcfturcr  on  Chemistry,  University  0/  Edinburgh, 

and  JOHN  O.  MKENDRICK,  M.D.. 
Demonstrator  oi  f  radical  Phynokogy,  Univer»ity  of  Edinburgh. 

(Concluded  from  page 
III. 

Since  the  date  of  our  last  communication,  we  have  con- 
tinued our  investigations,  with  the  following  results  : — 

t.  The  light  from  a  beam  of  uncondensed  moonlight, 
though  of  weak  intensity,  and  almost  entirely  free  from 
heat  rays,  is  still  sufficient  to  alter  the  electro-motive  force 
of  the  nerve  and  retina. 

3.  We  have  examined  the  phenomenon  in  the  eyes  of 
the  following  animals  :  — 

(1.)  The  common  newt— Triton  aquatieus  ;  (2.)  The 
goldfish— Cyprinus  aurntus ;  {3.)  The  rockling— Motclla 
vulgaris  i  (4.)  The  stickleback—  Gcistcrustcus  trachurus  } 
(5.)  The  common  edible  crab — Cancer  pagurus  ;  (6.)  The 
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swtming  crab — Portunus  pi 


(7.)    The  spider  crab- 


Hyas  coarctatus ;  (8.)  The  hermit  crab — Pagurus  Bern 
kardus  ;  and  (9.)  The  lobster — -Homarus  vulgaris. 

The  general  results  with  the  eyes  of  these  various  ani- 
mals were  similar  to  those  we  have  previously  described. 
The  eye  of  the  goldfish  and  rockling,  both  sluggish  fishes, 
were  found  to  resemble  each  other,  inasmuch  as  the  varia- 
tions in  the  electro-motive  force  were  slow,  and  in  this 
respe&  they  presented  a  marked  contrast  to  those  of  the 
active  and  alert  stickleback,  the  eye  of  which  was  very 
sensitive  to  light. 

The  experiments  on  the  eyes  of  Crustacea  are  of  impor- 
tance, because  they  show  that  the  action  of  light  on  the 
compound  eye  is  the  same  as  on  the  simple  eye,  namely, 
that  it  alters  the  amount  of  the  electro-motive  force  of  the 
sensitive  surface.  The  eye  of  the  lobster  was  found  to 
give  a  deflection  of  about  600  galvanometrical  degrees,  the 
scale  being  placed  at  a  distance  of  about  twenty-six  inches. 
Light  produced  a  variation  in  this  deflection  of  about  60 
degrees, — that  is,  about  10  per  cent,  the  largest  amount 
of  variation  we  have  yet  observed  in  any  eye.  It  was 
also  demonstrated  that  the  effect  of  light,  diminished  in 
intensity  by  distance,  was  exadly  what  was  observed  in 
the  case  of  the  simple  eye.  For  example,  at  the  distance 
of  one  foot,  a  variation  to  the  extent  of  about  100  degrees 
was  observed.  At  a  distance  of  ten  feet,  with  r-iooth  part 
of  the  amount  of  light,  the  effect  was  not  one  degree,  but 
20  degrees,  or  one-filth  of  the  total  amount  observed  at  one 
foot. 

3.  The  action  of  light  on  the  electro-motive  force  of  the 
living  eye  in  cats  and  birds  (pigeon  and  owl)  has  been 
observed.  In  our  earlier  experiments,  we  found  great 
difficulty  in  observing  sensitiveness  to  light  in  the  eyes  of 
mammals  and  birds,  when  these  were  removed  with  the 
utmost  despatch  from  the  orbit  of  the  animal  immediately 
after  death.  This  was  evidently  owing  to  the  fact,  that 
the  sensibility  of  the  nervous  system  in  these  animals 
disappears  quickly  after  the  withdrawal  of  healthy  blood. 
It,  therefore,  became  necessary  to  perform  the  experiment 
on  the  livinganimal.  This  was  done  by  first  putting  the  cat 
or  bird  under  the  influence  of  chloroform,  then  fixing  it  by 
a  proper  apparatus  so  that  the  head  was  perfectly  immove- 
able, and  lastly  removing  the  outer  wall  of  the  orbit  with 
as  little  disturbance  to  the  ciliary  vessels  as  possible. 
The  optic  nerve  was  now  cut,  the  transverse  section 

*  Read  before  the  Royal  Society  of  Edinburgh. 


directed  upwards,  and  the  clay  points  of  the  electrodes 
were  now  adjusted,  one  to  the  transverse  section  of  the 
nerve,  and  the  other  to  the  cornea.  With  these  arrange- 
ments, we  at  once  found  a  strong  current  extremely  sensi- 
tive to  light. 

4.  The  effect  was  traced  into  the  optic  lobes  of  a  living 
pigeon  under  chloroform.  The  following  were  the  results 
of  this  observation : — a.  When  one  pole  was  applied  to  the 
left  optic  lobe,  and  the  other  to  the  cornea  of  the  right  eye, 
a  deflection  was  obtained  which  was  sensitive  to  light ;  b. 
When  the  pole  was  removed  from  the  right  eye  and  applied 
to  the  cornea  of  the  left,  a  smaller  deflection  was  obtained, 
also  sensitive  to  light ;  and  c .  When  light  was  allowed  to 
impinge  on  both  eyes,  while  the  one  pole  was  in  contact 
with  either  eye  and  the  other  with  the  left  optic  lobe,  the 
result  was  nearly  double  that  produced  by  the  impact  of 
light  on  one  eye  alone,  either  right  or  left.  These  effects 
may  be  explained  by  the  decussation  of  the  optic  nerves  in 
the  optic  commissure. 

5.  The  eye  of  a  snake*  was  examined,  and  in  its  adion 
resemble  that  of  the  frog. 

6.  We  are  therefore  now  in  a  position  to  state,  that  the 
law  of  the  varation  in  the  electro-motive  force  of  the  retina 
and  optic  nerve,  holds  good  in  the  following  groups  of  the 
animal  kingdom,  Mammalia,  Aves,  Reptilia,  Amphibia, 
Pisces,  and  Crustacea. 

7.  Many  experiments  have  been  made  which  prove  that 
the  psychophysical  law  of  Fechner,  alluded  to  in  previous 
communications,  is  not  dependent  only  on  precept  ion  in 
the  brain,  but  in  part  on  the  structure  of  the  eye  itself. 
The  effects  which  occur  on,  during,  and  after  the  action  of 
light  on  the  retina,  also  take  place  after  the  eye  has  been 
removed  from  all  connection  with  the  brain.  Thus  the 
law  of  Fechner  is  not,  as  has  been  hitherto  supposed,  a 
function  of  the  brain  alone,  but  is  really  a  function  of 
the  terminal  organ,  the  retina. 

8.  We  have  also  employed  a  new  method  of  registering 
galvanometrical  variations,  which  may  be  of  service  in 
many  physical  and  physiological  researches.   This  consists 
in  placing  at  the  proper  distance  from  the  galvanometer, 
instead  of  the  ordinary  graduated  scale,  the  surface  of  a 
cylinder  covered  with  paper,  and  moving  on  a  horizontal 
axis  by  clock-work.  The  spot  of  light  reflected  from  the  gal- 
vanometer mirror  is  rendered  more  precise  by  having  the 
shade  of  the  galvanometer  lamp  blackened  over  the  entire 
surface,  with  the  exception  of  a  spot  about  three  milli- 
metres in  breadth,  in  the  centre  of  which  a  line  or  cross  is 
made  of  soot.   The  image  of  this  line  or  cross  is  of  course 
reflected  by  the  mirror  upon  the  cylinder.    When  the 
cylinder  is  set  in  motion  by  the  clock-work,  the  spot  of 
light  may  be  accurately  followed  by  the  hand  of  the  ob- 
server, after  a  little  practice,  with  a  fine  brush  moistened 
with  ink.   The  cylinder  we  employed  performed  a  com- 
plete revolution  in  eighty  seconds.    This  time  was  divided 
into  four  equal  parts,  each  representing  twenty  seconds,  by 
four  lines  drawn  transversely  at  equal  intervals  across  the 
paper  on  the  cylinder.   The  first  space,  between  lines  one 
and  two,  represented  twenty  seconds,  in  which  the  eye 
was  in  the  dark,  and  in  which  the  electro-motive  force  is 
represented  by  a  straight  line  ;  the  second  space,  between 
lines  two  and  three,  represented  twenty  seconds,  during 
which  the  effect  of  the  impact  of  light  look  place,  and  in 
which  the  variation  of  the  electro-motive  force  is  indicated, 
either  by  a  curve  to  the  right  or  to  the  left ;  the  third 
space,  between  lines  three  and  four,  represented  twenty 
seconds  of  continued  action  of  light,  during  which  the 
electro-motive  force  gradually  rises ;  and  lastly,  the  fourth 
space,  between  lines  four  and  one  (the  point  of  starting), 
represented  twenty  seconds,  during  which  the  electru- 
motive  forces  at  first  rises  on  the  withdrawal  of  light  and 
afterwards  sinks  rapidly. 

*  Kindly  ncnl  us  by  Mr.  Uartlctt.nf  the  Zoological  (indent.  Kegenl  % 
I'ark.    We  have  alio  to  atUowltdgc  the  kinjncbr.  of  Mr.  Lloyd 
Manager  ol  the  Crystal  Palace  Aquarium.  »bo  turplicd  u*  with 
.pctimensot  EltdoM  (a  cuttle-fish,  to  represent  Mcliusca),  but 
I  arrived  alue. 
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Analysis  of  Jerusalem  Coprolites. 


f  Ckkuical  Niwi 
I     June  26,  iS;v 


THE   ADULTERATION  ACT. 

CORRESPONDENCE  BETWEEN  THE  LOCAL  GOVERNMENT 

Board  and  Mr.  J.  A.  Wanklyn. 

Our  readers  may  be  aware  that  some  time  ago  a  con- 
troversy look  place  between  Dr.  Redwood  and  Mr.  Wanklyn 
concerning  certain  samples  of  bread,  which  the  former  of 
these  chemists  maintained  were  sophisticated  with  alum, 
whilst  the  latter  declared  them  free  from  such  adulteration. 
Dr.'  Redwood  having  cited  the  results  obtained  by  Dr. 
Hardwicke  in  confirmation  of  his  own,  Mr.  VVanklyn,  in 
a  letter  to  the  Times,  under  date  March  5,  1874,  objected 
to  this  gentleman  as  a  competent  authority.  The  "  atten- 
tion "of  the  Local  Government  Board  having  been  "  called  " 
to  this  letter  they  consider  it  inconsistent  with  the  testi- 
monial of  competence  which  Mr.  Wanklyn  had  previously 
given  to  Dr.  Hardwicke,  and  wrote  for  an  explanation. 

Mr.  Wanklyn,  in  reply,  points  out  that  to  certify  a  man 
competent  for  the  routine  duties  of  a  public  analyst,  is  far 
from  implying  him  able  to  all  as  a  referee  between  two 
chemists  of  long  experience  and  acknowledged  standing. 
He  also  maintains  that  the  "  detection  of  small  portions  of 
alum  in  bread  is  too  uncertain,  too  difficult,  and  too  costly 
to  be  required  of  the  public  analyst,"  and  doubts  whether 
the  addition  of  4  grs.  of  alumina  to  a  4-lb.  loaf  can  be 
fairly  regarded  as  an  adulteration. 

Mr.  Wanklyn's  first  plea  we  consider  irresistible.  To 
take  a  perfectly  analogous  case,  every  sane  man  will  ad- 
mit that  a  medical  graduate  might  be  perfectly  qualified 
and  fit  to  practise,  with  benefit  to  the  public,  and  yet  not 
entitled  to  adjudicate  on  a  moot  point  between  two  of  the 
heads  of  his  profession.  With  Mr.  Wanklyn's  last  con- 
tention we  are  unable  to  agree.  We  believe  that  the 
smallest  addition  of  alum  acts  injuriously,  by  depriving  the 
bread  of  a  portion  of  its  phosphate  of  potash.  Still,  we 
are  aware  that  Mr.  Wanklyn's  view  is  no  subterfuge  put 
forward  for  the  occasion,  but  a  doctrine  which  he  has  con- 
sistently maintained.  Under  these  circumstances  we 
were  even  more  surprised  than  pained  to  find  that  the 
Local  Government  Board,  in  a  second  letter,  pronounce 
Mr.  Wanklyn's  explanation  unsatisfactory,  accuse  him 
most  gratuitously  of  insincerity,  and  finish  by  stating 
that — "they  must  decline  to  accept  in  future  any  certificate 
of  qualification  given  by  him  with  regard  to  appointments 
requiring  their  approval ! "  By  way  of  illustrating  the 
high  value  they,  in  turn,  set  upon  sincerity,  the  Local 
Government  Board  sent  a  copy  of  their  second  letter  to 
the  Town-Clerk  of  Middlesboro'  unaccompanied  by  the 
rest  of  the  correspondence,  and  without  any  explanation  I 
Such  fads,  we  think,  speak  for  themselves  too  forcibly  to 
require  any  comment. 


ANALYSIS  OF  JERUSALEM  COPROLITES. 
By  11.  D.  YARDLEY. 

The  following  is  the  analysis  of  coprolites  reported  to 
have  been  sent  over  from  Jerusalem  (the  exact  locality  I 
do  not  know).  The  sample  was  given  me  already  ground, 
and  I  was  informed  that  it  came  over  so  in  bags.  I  have 
not  seen  a  sample  of  the  whole  coprolites,  so  do  not  know 
but  what  the  large  excess  of  sand  may  arise  from  in- 
sufficient washing.  As  will  be  seen  from  its  analysis,  it 
would  be  of  little  or  no  use  as  an  article  for  the  manufac 
cture  of  artificial  manure. 

Moisture,  &c   9-41 

Sulphur   2-22 

'Phosphoric  acid   11*05 

fCarbonic  acid    233 

Sulphuric  acid    3-87 

Lime    13*40 

Oxide  of  iron    4-25 

Sand   53'3o 

99'83 

*  Equal  to  Utba\ic  phosphite  of  lime,  2412. 
t  Equal  to  carbonate  of  lime,  5-29. 


REMARKS  ON   A  PAPER  BY 
MR.  E.  C.  C.  STANFORD,  ENTITLED 
"ON   COMMERCIAL  ANALYSES." 
By  E.  F.  TESCHEMACHER  and  J.  DENHAM  SMITH. 

In  the  Chemical  News,  vol.  xxix.,  pp.  190  to  193,  we 
find  inserted  a  paper  read  before  the  Glasgow  Philosophical 
Society,  Chemical  Section,  entitled  "  On  Commercial 
Analyses,"  by  E.  C.  C.  Stanford,  F.C.S.,  to  which  our 
attention  has  been  directed,  and  which  we  may  at  once 
say  we  should  not  have  noticed  had  not  the  author  gone 
out  of  his  way  to  remark,  injuriously,  on  a  memoir  of  ours 
which  appeared  some  six  years  since  in  the  Chemical 
News,  and  which  has,  to  our  knowledge,  never  been  ques- 
tioned, even  by  Messrs.  Chalmers  and  Tatlock,  whose  con- 
ceptions of  the  importance  of  the  City  of  Glasgow  we 
then  ventured  to  banter,  and  whose  opinions  as  to  the 
necessity  of  the  purity  of  the  salts  of  platinum  used  in 
estimating  potash,  we  also  ventured  to  contest. 

Looking,  however,  more  carefully  at  this  production 
of  Mr.  Stanford's,  which  he  has  styled  "  On  Com- 
mercial Analyses,"  to  which  he  quickly  betakes  him- 
self, instead  of  "On  Commercial  Analysis,"  the  ab- 
stract question,  which — however  important — he  has  barely 
glanced  at,  yet  which  is  the  subject  he  intended  to  dis- 
course on,  we  are  tempted  to  review  some  statements  of 
an  author  who,  by  his  own  act,  has  made  himself  fair 
game  for  us,  and  hence  this  ink-shed. 

The  Glasgow  analysts  lauded  and  magnified  Glasgow, 
and  our  author  now  tells  us  that  "  the  number  of 
sampler*  passing  through  the  hands  of  the  analytical 
chemists  of  Glasgow  alone  must  be  enormous;  and  that 
he  "can  bear  strong  testimony  to  the  remarkable  accuracy 
with  which  these  analyses  generally  are  performed,"  state- 
ments the  chemical  public  will  gladly  welcome  as  show- 
ing avast  improvement  in  Glasgow  during  the  past  six 
years ;  for  in  1868  Messrs.  Chalmers  and  Tatlock  were 
impelled  to  inform  the  same  Philosophical  Society — "  In 
Glasgow,  at  least,  an  accurate  and  uniform  method  of 
estimating  that  base  (potash)  is  of  the  utmost  importance, 
as  .  .  .  unpardonable  discrepancies  constantly  occur  with 
regard  to  the  results  obtained  by  chemists  of  standing  and 
experience."    A  subject  on  which,  at  the  time,  we  gladly 
admitted  these  gentlemen  to  be  fair  judges,  for  their 
"  experience  had  extended  over  a  period  of  many  years, 
during  which  they  had  conjointly  made  thousands  of 
potash  determinations,"  all  of  which  were  necessarily 
wrong,  "  since  the  gist  and  key-stone  of  their  new  process 
for  estimating  potash  was  the  purity  of  the  platinum  used," 
and,  as  they  most  justly  stated,  that"  pure  platinic  chloride 
solution  is  not  the  rule  but  the  rare  exception,  false  results 
must  be  alarmingly  numerous."   It  is  also  true  that  we 
found  ourselves  compelled  to  demur  to  these  alarming 
statements,  and  to  point  out  that  "  true  and  accurate 
results  depended  on  manipulation  ;"  a  statement  which, 
despite  Mr.  Stanford's  sneer,  is  the  plain  and  hitherto 
unquestioned  truth. 

Mr.  Stanford  having  thus  re-vindicated  the  "remarkable 
accuracy  "  of  the  Glasgow  analysts  of  the  present  day, 
proceeds  to  tell  his  readers  what  the  analyst  should  do, 
and  what  he  should  not  do ;  and  in  virtue,  we  must 
assume,  of  an  instinct  which  would  be  of  singular  value  to 
an  analyst,  says  "  I  beard  of  a  case  some  time  ago  in 
which  samples  of  a  cargo  of  coprolites  guaranteed  62  to  63 
percent,  were  drawn  and  sent  to  four  chemists,  all  eminent. 
One  made  the  strength  56  per  cent,  another  57  per  cent, 
another  58  per  cent,  and  the  other  62  per  cent,  the  latter 
being  right."  The  instinct  which  enables  this  gentleman 
to  decide  in  this  ex  cathedra  style,  which  of  four  analyses 
of  coprolites  is  the  right  one  fails,  by  the  law  of  natural 
compensation,  to  be  supplemented  by  the  grammatical 
instinct,  which  many  a  less  favoured  man  possesses,  who 
must  be  sorely  puixled  to  determine  in  the  paragraph 
above  quoted  the  nature  of  the  substance  described  in 
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.heie  six  percentages  and  how,  out  of  four,  a  "  latter  "  i»  1 
possible,  whether  ri^ht  or  wrunR. 

As  to  these  coprohtts.  there  is  no  evidence  aJii'.'Ced  ti  \ 
|irove  whether  Mr.  Stanford  i»  right  or  wrong.     lie  may  \ 
be  right,  but,  prima  facie,  no  analyst  would  expert  this  to 
be  the  case. 

Further  remarks  now  follow,  which,  were  wc  to  notice, 
would  virtually  amount  to  a  repetition  of  much  tint  has 
been  said,  till  we  come  to  the  assurance  that — "  Some 
chemists  still  cling  to  the  inaccurate  method  of  simply 
precipitating  the  tribasic  phosphate  of  lime  by  ammonia, 
and  the  precipitate  may  contain  in  addition,  everything 
precipitable  by  ammonia  ;  it  is  generally,  therefore,  too 
high."  "  May  contain,"  "  is  generally  too  high,"  forsooth  1 
Is  not  this  critic  chemist  enough  to  know  that  "must  con- 
tain "  and  "  always  too  high  "  is  the  only  language  he  can 
use  ?  for,  be  it  remembered,  throughout  he  is  speaking 
only  of  bone-ash,  coprolites,  and  mineral  phosphates. 
All  we  need  say  on  this  mode  "  that  some  chemists  still 
cling  to  "  is  that  we  should  have  held  it  had  not  been 
practised  for  a  generation  or  more,  were  it  not  that  we 
note  its  re-appearance  in  the  pages  of  the  Chemical  News 
and  elsewhere  from  time  to  time,  and  that  we  have  a  strong 
suspicion — well-nigh  amounting  to  certainty — that  this 
antique  method  has  been  employed,  not  so  long  ago,  by  a 
professor  of  chemistry — no  self-dubbed  professor — but  a 
professor  of  chemistry  in  a  Scottish  university,  to  deter- 
mine the  amount  of  tribasic  phosphate  of  lime  in  a  sample 
which  both  he  and  we  examined  with  widely  differing 
results.  Nor  were  we  surprised  when  our  clients 
questioned  our  accuracy  on  the  ground  of  our  difference 
with  an  University  Professor,  whom  we  esteem  as  a 
good  chemist,  but  found  to  be  a  sorry  analyst — terms 
which,  pace  our  author,  ate  neither  interchangeable  nor 
synonymous.  He  then  proceeds— "  Others  adopt 
Fresenius's  process,  which  gives  results  a  little  too  low." 
These  "  little  too  low  results  "  prove  to  be  no  less  than  2  per 
cent  too  low ;  for  he  further  informs  us  that  "  a  convoca- 
tion of  chemists  at  Magdeburg  agreed  that  it,  Fresenius's 
process,  could  be  made  sufficiently  accurate  by  the  addition 
of  o*t  to  every  5  per  cent  of  tribasic  phosphate  of  lime 
found."  Why  is  it,  we  may  ask,  that  Convocations  seem 
to  be  so  prone  to  pass  ridiculous  and  stultifying  resolu- 
tions ?  Fancy  a  convocation  of  chemists  engaged  in 
vamping  up  an  analytical  process  acknowledged  to  yield, 
not  merely  erroneous  results,  but  erroneous  to  the  extent 
of  no  less  than  "  two  per  cent."  Our  ancient  friend 
"which  some  chemists  still  cling  to"  is  well-nigh  as 
accurate  as  this  one  sanctioned  by  convocation ;  whilst 
we  maintain,  that  whatever  may  be  sanctioned  in  Germany 
and  approved  in  Glasgow,  there  is  no  analyst  of  repute  in 
London  who  would  not  scout  the  notion  of  employing  in 
his  laboratory  any  method  involving  an  error  of  2  per 
cent,  despite  the  authority  of  all  the  convocations 
or  general  assemblies  that  ever  agreed  upon  silly  reso- 
lutions. There  is,  however,  "balm  in  Gilead,"  for 
we  are  glad  to  be  able  to  add  that  the  magnesiai\ 
process  for  determining  phosphoric  acid  is  accurate. 
We  by  no  means  affirm  that  the  original  process  invented 
by  Dr.  Fresenius  will  yield  accurate  results,  and  the 
inventor  would  doubtless  be  the  first  to  deny  such  an 
assertion ;  but  we  do  say  that  the  magnesian  process, 
worked  out  in  detail  by  competent  analysts,  impatient  of 
inaccuracy,  and  jealous  of  their  reputation,  will  yield 
absolutely  reliable  results.  The  present  is  neither  the 
time  nor  place  to  describe  our  own  modification  of  this 
most  excellent  mode  of  determining  phosphoric  acid,  but 
we  shall  be  most  willing  to  publish  it  in  detiil,  should  it 
be  desired,  in  the  Chemical  News. 

Mr.  Stanford  now  quits  the  phosphates  for  a  time,  and 
devotes  his  attention  to  "potassium  salts,"  i.e.,  mixed 
salts  of  potash  and  soda;  and  here  we  are  troubled  to 
divine  his  meaning  when  speaking  of  what  it  pleases  him 
to  term  "  discrepancy,"  i.e.,  difference  in  the  amount  of 
potash  reported  by  various  chemists.  He  adds :  "  It 
probably  arises  from  the  use  of  alcohol  in  addition  to 


platinum  chloride,  whereby  a  portion  of  the  soda  (sic) 
salt  is  not  tinfrcqucntly  thrown  down  and  weighed  with 
the  potassium  salt." 

We  beg  permission  to  condole  with  Mr.  Tatlock  on 
his  patron,  who,  at  the  earliest  opportunity,  misquotes 
him,  saying— '•  Mr.  Tatlock  introduced  the  use  of  platinum 
chloride  solution  instead  of  alcohol,  in  an  excellent  paper 
read  before  this  Society  in  1868  ;"  whereas  Messrs. 
James  Chalmers  and  Robert  R.  Tatlock  expressly  say 
"  most  practised  analysts  digest  the  residue  in  strong 
aqueous  solution  of  platinic  chloride,"  which  is  both 
sense,  and  a  disclaimer  by  these  gentlemen  of  a  discovery 
Mr.  Stanford  attributes  to  Mr.  Tatlock. 

Mr.  Stanford  then  ventures  to  state — 14  In  the  paper 
referred  to,  Chalmers  and  Tatlock  show  the  great  im- 
portance of  using  perfectly  pure  platinum  and  the  diffi- 
culty of  obtaining  it ;  and  that  ordinary  spongy  platinum 
will  give  a  result  2  per  cent  too  high  in  chloride  of  potas- 
sium." Hazy  language  this  ;  and  not  hazy  only,  but 
not  founded  on  fact,  for  in  our  "  Remarks "  on  this 
paper  of  Messrs.  Chalmers  and  Tatlock,  in  which 
memoir  of  ours  me  prove,  and  prove  by  a  series  of  experi- 
ments in  detail,  that  "  the  use  of  perfectly  pure  platinum," 
instead  of  being  of  "  great  importance  "  is  of  no  im- 
portance, and  that  "  ordinary  spongy  platinum  will  not 
give  results  2  per  cent  too  high." 

In  spite  of  having  read  our  paper  proving  these  analysts 
to  have  been  mistaken  in  what  they  term  "  the  very  key- 
stone of  their  process,"  Mr.  Stanford  doss  not  hesitate  to 
describe  this  process  of  theirs  as  "  the  best  which  has  yet 
appeared  on  the  subject,  and  if  the  process  is  followed  as 
described,  I  repeat  from  long  experience,  it  is  rigidly 
accurate.  I  speak  strongly  on  this  point  because  the 
process  was  afterwards  criticised  in  the  Chemical  News 
by  Teschemacher  and  Smith,  in  which  they  kindly 
attributed  all  the  inaccuracies  to  the  chemists  of  Glasgow, 
and  all  the  perfect  results  to  their  own  process,  which  in- 
volves the  use  of  alcohol  and  its  attendant  errors."  How 
can  a  process  be  "rigidly  accurate"  which  is  wrong  in 
its  very  key-stone  ?  And  why  should  he  "  speak  strongly  " 
when  this  process  was  none  of  his,  be  it  good  or  bad, 
unless  impelled  by  the  irrepressible  impulse  that  seems  to 
animate  Glasgow  chemists  to  uphold  the  infallibility  of 
the  brotherhood.  As  for  "the  inaccuracies  of  the  Glas- 
gow chemists,"  it  was  the  inevitable  inference  from  the 
statement  of  Messrs.  Chalmers  and  Tatlock  that  "  pure 
platinum  was  essential  to  accuracy,"  so  that,  if  they  were 
right,  every  analysis  of  potash  salts  anterior  to  the  appear- 
ance of  their  paper  in-  1868,  must  have  been  wrong. 
Whilst,  as  to  "  the  use  of  alcohol  and  its  attendant 
errors,"  we  are  unable  to  comprehend  how  potash  can  be 
estimated  by  platinum  without  the  use  of  alcohol. 

Not  content  with  the  foregoing,  Mr.  Stanford,  with  a 
disingenuousness  which  brings  its  own  punishment,  says, 
speaking  of  us,  "  the  authors  convidl  themselves,  as  in  one 
of  their  own  experiments  undertaken  to  test  the  process, 
they  actually  show  an  error  of  1-4  per  cent  of  a  potash 
salt,"  an  imputation  on  our  accuracy— 

"  That  palters  with  us  in  a  double  seme, 
That  keeps  the  word  of  promise  to  our  car, 
And  breaks  it  to  our  hope." 

This  "one  experiment  undertaken  to  test  the  pro- 
cess"— or  rather  they,  for  two  arc  quoted  by  u«,  but 
one  suppressed  by  Mr.  Stanford — were  made  not 
"  to  test  the  process,"  i.e.,  our  process,  hut  the 
mistaken  statement  and  belief  of  these  G'a«gow 
analysts,  that  ordinary  spongy  platinum  was  unfit  to  be 
employed  in  making  solution  of  chloride  of  platinum 
wherewith  to  estimate  potash,  as  it  yielded  results  some 
"  2  per  cent  too  high,"  and  "  which  could  not  be  brought 
much  nearer  to  the  truth  ;"  thii  they  characterised  "as  an 
alarming  state  of  things,"  and  condemned  spongy  platinum 
as  unfit  for  this  use.  Now  these  statements  proved  to  be 
moonshine,  and  to  pin  Mr.  Stanford  to  the  point  we  quote 
the  very  words  we  made  use  of  at  the  time.  "  We  dissolved 
this  spongy  platinum  just  as  it  came  from  the  makers,  with- 
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out  any  attempt  at  preliminary  purification,  and  as  this 
solution,  when  of  equal  strength  to  ours,  was  somewhat 
darker  and  redder,  it  probably  was  not  quite  so  pure. 
This  solution  with  1000  grs.  of  No.  1  =  10  grs.  of  nitrate 
of  potash,  duly  acidified  with  hydrochloric  acid,  yielded 
24*10  grs.  of  the  platinum  salt  =  g'86o  of  nitrate  of  potash, 
being  a  loss  instead  of  a  gain,  and  the  worst  result  of  our 
tests  ;  whilst  1000  grs.  of  No.  2  solution  —  8  grs.  of 
potash  salt,  yielded,  with  this  "  impure "  solution 
of  platinum  10/35  IT8-  °t  platinum  salt  =  8003  of 
potash  salt,  a  result  which  should  satisfy  the  most 
exacting  chemist."  The  italics  are  recent.  This  is 
.  what  our  candid  critic  calls  convicting  ourselves  of 
error.  Mr.  Stanford,  therefore,  not  only  perverts  our 
statements,  instead  of  quoting  the  very  words  employed — 
which  is  the  recognised  duty  of  a  writer  who  impugns  the 
alleged  fads  of  another,  and  suppresses,  not  only  the  fellow 
experiment  on  the  subjeft  of  spongy  platinum,  but  also 
the  other  experimental  results  of  our  modification  of  the 
platino-potash  process  which  prove  its  accuracy  and 
reliability,— but  has  ventured  to  make  the  general 
statement  against  us,  which  we  must  be  pardoned 
for  repeating ;  -"  The  authors  convict  themselves,  as 
in  one  of  their  own  experiments,  undertaken  to  test 
the  procees,  they  actually  show  an  error  of  1*4  per 
cent  of  a  potash  salt."  Here  he  doubtless  thought  him- 
self  safe  from  detection  ;  he  might  rely  on  none  of 
his  readers  but  ourselves  taking  down  the  Chemical 
News  of  1868  to  verify  his  assertion,  and  he  almost 
escaped  us  under  the  cloud  of  his  vague  general  state- 
\V  ment,  for  we  sought  long  before  we  found  the  place  in 
*lour  memoir  where  he  has  perverted  the  object  of  our  ex- 
Jt*^perim'ents,  which  was  simply  to  prove  or  disprove  the 
assertion  that  ordinary  spongy  platinum  will  give  a 
result  2  per  cent  too  high,  whereas  these  experiments 
showed  in  the  one  case  a  loss  of  0140  in  the  potash 
salt,  and  in  the  other  a  gain  of  0  003  in  the  potash  salt, 
which  latter  we  again  repeat  "  is  a  result  which  should 
satisfy  the  most  exacting  chemist." 

We  have  now  to  complain  of  a  second,  but  a  very 
minor,  offence  committed  by  Mr.  Stanford,  who  has 
thought  proper,  without  seeking  our  permission,  to  print 
portions  of  a  business  letter  not  intended  for  publication, 
and  addressed  to  some  clients  of  ours  with  instructions 
to  submit  the  same  to  Mr.  Stanford,  who  had  thought 
right,  on  insufficient  grounds,  to  question  the  accuracy 
of  an  analysis  made  by  us  on  account  of  these 
gentlemen  ;  which  letter  Mr.  Stanford  has  attributed 
to  Mr.  Teschemacher  instead  of  to  us.  As  he  ha* 
taken  this  liberty,  and  printed  such  portions  of  the 
letter  as  he  fancied  would  serve  his  purpose,  we  now 
challenge  him  to  publish  this  letter  in  (xtenso  in  the 
Cut  mica  1.  News,  and  promise,  subject  to  the  consent 
of  the  Kdi-or.  that  a  note  he  addressed  to  our  Mr. 
Tetchcmacher  in  reference  to  this  same  letter  shall  appear 
in  the  pages  of  the  next  number  of  the  journal.  We  may 
now  take  leave  of  Mr.  Stanford. 

Before  we  close  these  remarks,  we  would  so  far  trespass 
on  the  patience  of  our  readers  as  to  say  a  few  words  re- 
specting the  process  for  estimating  potash  which  is  to  be 
found  in  the  Chemical  News,  vol.  xvii.,  pp.  244—246. 
The  object  of  this  paper  was  to  point  out  that  the  con- 
clusion arrived  at  by  Messrs.  James  Chalmers  and  R.  R. 
Tatlock  as  to  the  necessity  of  the  absolute  purity  of  the 
solution  of  platinum  employed,  and  which  they  term  *'the 
key-stone  of  their  process"  was  erroneous,  and  that  '*  ac- 
curate results  depended  on  manipulation."  We  also 
•howed  that  the  pulverulent  condition  of  the  double  salt 
of  platinum  and  potash  was  an  ordinary  source  of  error, 
and  that  it  was  requisite  to  obtain  this  double  salt  in  the 
state  of  orange  crystalline  scales,  which  admitted  of  rapid 
and  perfect  edulcoration,  to  ensure  accurate  results.  But, 
as  some  of  our  readers  may  not  have  this  number  of  the  I 
Chemical  Nkws  at  hand,  we  recpitulate  the  leading  and 


"  11.  Use  of  chloride  of  platinum  in  large  excess,  about 
20  grains  of  metallic  platinum  to  10  grains  of  salt  examined. 

"  III.  Heating  of  solutions,  and  evaporation  so  con- 
ducted as  to  obtain  the  potassic  salt  in  a  crystalline  scale- 
like condition. 

"  IV.  Evaporation  on  water-bath  to  a  pasty  condition. 

"  V.  Drenching  with  spirit  whilst  salt  and  dish  are  hot, 
and,  instantly,  on  removal  from  water-bath. 

"  VI.  Washing  by  decantation,  and  avoiding  breaking 
down  of  the  crystalline  precipitate. 

"  In  practice,  the  process  is  a  rapid  one  from  beginning 
to  end, requiring  about  two  hours;  less  time,  indeed,  than 
was  frequently  expended  in  merely  washing  the  dense 
pulverulent  precipitate  we  denounce  as  liable  to  many 
sources  of  error." 

We  have  used  this  process  for  many  years  without  being 
able  to  devise  any  improvement  in  it,  but  other  analysts 
may  have  advantageously  modified  it ;  if  so,  we  should  be 
glad  to  hear  from  them  of  such  improvements,  with  a  view 
to  their  adoption  in  practice,  and  publication  in  a  reprint 
of  the  method  we  are  now  contemplating. 
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••I.  Dilution  of  solutions. 


Dr.  Frankland,  F.R.S.,  Ac,  Vice-President,  in  the  Chair. 

The  names  of  the  visitors  having  been  announced,  and 
minutes  of  the  previous  meeting  read  and  confirmed, 
Messrs.  E.  Clcminshaw,  J.  Bayne,  J.  M.  Glassford. 
W.  Sharman,  and  T.  H.  Tono  were  formally  admitted 
Fellows  of  the  Society.  The  following  names  were  read 
for  the  first  time Messrs.  F.  W.  Bayley,  James  Forbes. 
Jun.,  Edwin  Lawson  Kock.  M.D.,  Frederick  Baden 
Benger,  and  Louis  Siebold.  For  the  third  time— Messrs. 
W.  H.  Wilson,  Richard  Apjohn,  M.A.,  W.  A.  Carter.  B.A., 
I  James  Kilroe,  Thomas  Garside,  James  Henry  Davics, 
George  Christopher,  Charles  Benjamin  Caswell,  and 
F.  Stocks,  who  were  balloted  for  and  duly  elected. 

The  first  paper,  "On  the  Action  of  Chlorine,  Bromine. 
G»c.,  on  Isodinaphthyl,"  by  W.  Smith,  was  read  by  the 
Secretary.  The  author,  after  referring  to  his  published 
account  of  the  mode  of  preparation  of  isodinaphthyl, 
CjijH|4,  by  the  action  of  heat  on  naphthalene,  proceeded 
to  describe  the  action  of  chlorine  on  it.  Tbe  product. 
Cj0HiuCI4.  is  an  amorphous  powder,  soluble  in  alcohol 
and  ether,  but  insoluble  in  water.  The  corresponding 
bromine  compound  was  not  obtained,  the  action  of  bromine 
on  the  isodinaphthyl  giving  rise  to  a  white  amorphous 
substance  freely  soluble  in  ether,  less  so  in  alcohol,  and 
insoluble  in  water.  Apparently,  it  is  a  mixture  containing 
the  compound  C2uH7Br7.  The  sulphonic  acid  sublimes 
at  a  low  temperature  in  slender  needles,  which  are  readily 
i  soluble  in  water.  Its  solution  is  fluorescent,  as  are  also 
I  those  of  its  salts. 

Dr.  Frankland,  in  thanking  the  author,  remarked  that 
this  research  exemplified  the  general  law  of  the  aggrega- 
tion of  atoms  under  the  influence  of  heat,  resulting  in  the 
production  of  molecules  of  greater  density. 

Dr.  Wright  called  attention  to  the  fact  that  the  action 
of  heat  on  naphthalene  in  removing  two  of  hydrogen  gave 
a  different  body  from  what  was  produced  if  the  naphtha- 
lene was  first  brominated,  and  the  bromine  then  removed. 

Dr.  Armstrono  then  read  four  "  Communications  from 
the  Laboratory  of  the  London  Institution." — No.  XIII.. 
"On  Coal-TarCresols  and  some  Derivativesof Para-Cnsol," 
by  H.  E.  Armstrong  and  C.  L.  Field.  Commercial 
"  cresylic  acid,"  boiling  at  igp"  to  205"  C.  was  heated  for 
about  20  hours  at  ioo°  C.  with  an  equal  weight  of  con- 
centrated sulphuric  acid,  and  the  produtt,  after  removal 
of  the  excess  gf  sulphuric  acid,  converted  into  barium 
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salts  by  neutralisation  with  barium  carbonate.  An  excess  1 
of  barium  hydrate  was  now  added  to  the  solution,  which 
caused  the  precipitation  of  the  basic  barium  salt  of  para- 
cresol-sulphonate.  The  filtrate  was  found  to  contain  the 
potassium  salts  of  phenol-parasulphonic  acid,  phenol- 
metasulphonic  acid,  and  a  cresol-sulphcnic  acid,  from  the 
latter  of  which  a  cresol  was  obtained  which  appeared  to 
be  pure  ortho  cresol.  The  basic  barium  para-cresol- 
sulphonate  was  converted  into  the  corresponding  potas- 
sium compound,  and  then  heated  in  scaled  tubes  to  i6o*C. 
with  dilute  hydrochloric  acid,  whereby  it  splits  up  into 
potassic  hydric  sulphate  and  pure  para-cresol  boiling  at 
198"  to  201'.  With  nitric  acid,  para-cresol  yields  two 
nitro-cresols,  one  a  yellow  volatile  oil  which  becomes 
solid  at  0°,  the  other  a  crystalline  solid ;  by  the  further 
action  of  nitric  acid,  these  are  converted  into  the  dinitro- 
crcsol  melting  at  830.  Nitric  acid  converts  potassium  \ 
para-cresol-sulphonate  first  into  potassium  nrtro-para. 
cresol-sulphonate,  and  then  into  dinitro-cresol.  The 
dibromo-nitro-cresols  obtained  from  the  volatile  nitro- 
rresol  and  from  the  nitro-para-cresol-sulphonate  appear  to 
be  isomeric.  Bromine  converts  potassium  para-cresol- 
sulphonate  first  into  mono-,  then  into  dibromo  para- 
cresol-sulphonate,  and  finally  into  tribromo-cresol. 

"  No.  XIV.  "  On  the  Action  of  the  Chlorides  of  the  Acids 
of  the  Sulphur  Scries  on  Organic  Compounds"  by  H.  E. 
Armstrong  and  \V.  H.  Pike.  The  action  of  chlorhydric 
sulphate  on  numerous  compounds  has  been  examined  by 
the  authors,  in  order  to  ascertain  what  circumstances 
govern  the  three  possible  modes  of  action  of  this  chloride. 


(1)  .  SO.j^j,  +  U'H    "•SOJ[3H+  HC1. 

(2)  .  SCV^j  +  RU    =  SOa|£j  +  OH,. 

(3)  ,  SOajg'H  +  2R  II  _  SO,(£  +  OH,  +  HCI. 

It  is  found,  for  example,  that  when  the  chloride  is  added 
to  well-cooled  toluene,  the  product  consists  almost  en- 
tirely of  toluenc-sulphonic  actd ;  if  the  temperature  is 
altowed  to  rise,  less  sulphonic  acid  is  produced,  and  at 
the  same  time  a  considerable  quantity  of  toluene-sulphonic 
chloride  and  toluene  sulphonc,  (CrH7)jSOa.  When,  how- 
ever, the  toluene  is  added  to  the  chloride,  the  proportion 
of  the  two  latter  produces  is  far  greater.  The  action  of 
this  chloride  on  benzene,  xylene,  cymene,  iodo-benzene, 
cbloro  benzene,  cyano-benzene,  dibromo-benzene.  bromo- 
naphthalene,  aniline,  and  acctanihde  has  also  b*cn  ex- 
amined by  the  authors.  With  the  pyro  sulphuric  chloride, 
the  read  ion  may  take  place  in  the  manner  indicated  by 
the  equations  :— 


<«)• 


(*)■ 


(3). 


fSO^Cl 

•O       +  2RH 

(so,ci 


2SO,  ■  Jji  +  on,. 


(sO,Cl  [K  'u 


1  oHj+nci. 


S02CI 


fS< 

0 

IsOiCl 


+  R'H  =S0,  +  CI,+RS011I. 


The  chlorine,  however,  is  never  evolved  as  such,  but 
produces  chlorinated  compounds  ;  phenol,  for  example, 
yields  a  mixture  of  the  two  isomeric  monochlor- 
phenols and  of  the  two  monochlorophcnol-sulphonic 
acids.  The  action  of  the  pyrochloridc  on  various  com- 
pounds has  been  examined,  and  it  is  found  that  benzene 
yields  all  the  produces  required  by  the  above  equations; 
whilst  with  dibromo-benzene  the  reaction  is  chiefly  that 
represented  by  equation  (1). 

No.  XV.  "On  the  Haloid  Derivatives  of  the  Nitro- 
Phenol-Sulphonic  Acids,'1  by  II.  E.  Armstrono  and  F.  D. 
Brown.   The  action  of  bromine  on  the  potassium  salt  of 


iodo -nitro-phcnol-sulphonic  acid,  previously  described  by 
the  authors,  gives  rise  to  bromo-nitro-phenol-sulphonic 
acid,  CeHjBr.NOi.OH.SOjH,  identical  with  the  product 
of  the  action  of  bromine  on  nitro-phenol-parasulphonic 
acid.  Two  isomeric  nitro-phcnol-sulphonic  acids  are 
formed  by  the  action  of  sulphuric  acid  on  the  volatile 
nitrophenol,  which  yield  two  isomeric  bromo-nitro-phenol- 
sulphonic  acids  when  treated  with  bromine.  Further 
bromination  converts  both  these  into  the  dibromo-nitro- 
phenol,  melting  at  117",  whilst  nitric  acid  produces  iso- 
meric bromo-dinitro-phenols. 

No.  XVI.  "  On  the  Decomposition  of  Dichloro-Nitro- 
Phenol  (Melting  at  1250  C.)  by  Heat,"  by  H.  Er  Arm- 
strong  and  F.  D.  Brown.  In  this  reaction  the  whole  of 
the  nitrogen  is  eliminated  in  the  gaseous  state  as  nitrogen, 
nitric  oxide,  and  nitric  peroxide,  whilst  three  solid  products 
are  formed,  one  of  which  has  been  identified  as  dichloro- 
quinone.  The  formation  of  the  latter  body  confirms  the 
opinion  that  quinone  is  a  para-derivative,  and  not  an 
ortho  compound  (1:2)  as  formerly  supposed. 

The  thanks  of  the  Society  having  been  communicated 
to  the  authors,  Mr.  E.  Nf.ison  read  a  paper  "  On  the 
Products  of  the  Decomposition  of  Castor  Oil  (No.  III.,  On 
the  Decomposition  by  Excess  of  Alkaline  Hydrate)."  After 
referring  to  the  discrepancies  in  the  results  hitherto 
obtained  by  the  different  chemists  who  had  examined  this 
reaction,  the  author  said  that  he  had  made  numerous 
experiments  with  varying  proportions  of  oil  and  alkali,  ~ 
conducting  the  distillation  at  different  temperatures.  The 
results  showed  that  octylic  alcohol  and  methyl-hexyl- 
ketone  are  invariably  produced,  although  the  proportions 
in  which  they  occur  vary  with  the  circumstances  under 
which  the  reaction  takes  place  ;  some  octylenc  was  also 
obtained,  but  no  heptylic  alcohol.  By  oxidation  with 
bichromate  solution  the  alcohol  was  converted  into  caproic 
acid,  and  is  therefore  methyl-hexylcarbinol.  An  octylenc 
boiling  at  126'  to  128°  C.  was  also  prepared  from  it  by  the 
action  of  zinc  chloride,  and  the  bromide  and  chloride  of 
the  olefine  examined.  The  author  purposes  to  carefully 
examine  the  alcohol  and  ketone  formed  in  this  reaction, 
as  well  as  their  derivatives. 

The  Chairman  then  thanked  Mr.  Neison  for  his  in- 
teresting communication,  in  which  he  had  so  successfully 
elucidated  the  conflicting  statements  of  chemists  who  had 
worked  on  this  subject. 

The  sixth  paper  was  on  "  Hydrogen  Persulphide,"  by 
Dr.  W.  Ramsay.  Hofmann's  compound  of  hydrogen  per- 
sulphide  with  strychnine— prepared  by  adding  a  cold  satu- 
rated  alcoholic  solution  of  strychnine  to  an  alcoholic 
solution  of  ammonium  persulphidc,— when  finely  powdered 
and  added  to  concentrated  sulphuric  acid,  is  decomposed, 
but  the  liberated  hydrogen  persulphide,  being  of  neatly 
the  same  density  as  the  acid,  decomposes  before  it  has 
time  to  separate,  and  the  heat  produced  by  diluting  the 
acid  decomposes  it.  The  precipitate  obtained  on  adding 
a  solution  of  calcium  persulphide  to  dilute  hydrochloric 
acid  was  found,  on  analysis,  to  have  a  composition  varying 
from  HjS-  to  IljSm-  Hydrogen  pr»rsulphidc  is  an  almost 
colourless  oil,  which  cannot  be  distilled  even  under  reduced 
pressure.  Its  vapour  irritates  the  eyes,  and  its  taste  is 
very  acrid  and  disagreeable.  The  author  finds  that  its 
reducing  action  on  organic  bodies  is  much  more  powerful 
than  that  of  hydrogen  sulphide. 

The  next  paper  was  on  "  Suberone,"  by  Dr.  C.  Schor- 
lf.mmf.r  and  Mr.  R.  S.  Dale.  After  noticing  the  investi- 
gations of  this  compound  which  have  been  already 
published,  and  which  are  somewhat  discordant,  the  authors 
state  that  the  suberone  which  they  prepared  from  pure 
suberic  acid  possessed  the  properties  ascribed  to  it  by 
Tilley.  On  fractioning  the  cruJe  product,  the  first  portion 
consisted  of  hexane,  the  suberone  distilling  at  170'  to 
iSt*  C.  It  has  an  aerecable  odour,  and  its  molecular 
formula  is  C7II11O.  Nitric  acid  converts  it  into  the  next 
higher  homologue  of  suberic  acid,  a  crystalline  substance. 


C,H,A 


siting  at  103*  C.    Its  silver  rait  is  only 


sparingly  soluble  but  the  barium  salt  dissolves  readily 
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and  crystallises  from  its  solutions  in  transparent  tables. 
The  calcium  salt  is  very  characteristic,  being  less  soluble 
in  boiling  than  in  cold  water.  Although  this  acid  has  the 
same  composition  as  the  pimelic  acid  obtained  by  Hlasi- 
wetz  and  Grabowsky  from  camphoric  acid,  its  properties 
and  those  of  its  salts  are  very  different ;  the  authors  pro- 
pose, therefore,  to  call  the  new  acid  the  a-pimelic. 

A  paper,  "  On  the  Action  of  Nitrosyl  Chloride  on  Organic 
Bodies  ;  Pari  /.,  On  Phenol,"  by  Dr.  A.  W.  Tilden,  was 
then  read  by  the  Secretary.  In  this  action  the  phenol  is 
oxidised  to  quinone,  which  is  then  converted  into  chlo- 
rinated quinones,  the  nitrosyl  chloride  suffering  reduction 
not  merely  to  nitric  oxide,  but  being  actually  converted  into 
ammonium  chloride.  The  phenol  was  dissolved  in  about 
twice  its  weight  of  glacial  acetic  acid,  and  nitrosyl  chloride 
passed  in  in  the  gaseous  state.  A  deep  purple  colouration 
was  first  produced,  which  afterwards  changed  to  reddish 
brown,  whilst  a  crystalline  matter  was  deposited,  which, 
nn  examination,  proved  to  be  chloranil.  The  solution 
contained  an  amorphous  nitrogenous  substance,  besides 
ammonium  chloride  and  a  small  quantity  of  chloranil. 

The  Chairman  having  thanked  the  author  in  the  name 
of  the  Society,  Dr.  D.  Tommasi  read  three  communications 
in  French,  the  first  of  which  was  a  description  of  "  An 
Apparatus  for  Determining  the  Moisture  and  Carbonic 
Anhydride  in  the  Air."  This  consists  of  a  flask  of  a 
capacity  of  8  or  10  litres,  furnished  with  a  movable  cover, 
into  which  are  inserted  two  stopcocks,  a  thermometer,  and 
an  oil-manomcler.  The  apparatus  is  placed  in  a  large 
box,  and  surrounded  with  cotton-wool;  after  removing  the 
cover,  a  metallic  cylinder  containing  calcium  chloride  or 
potassium  hydrate  is  introduced,  the  cover  replaced,  and 
the  stopcocks  opened.  A  current  of  air  is  now  passed 
through  the  apparatus,  the  stopcocks  are  closed,  and  in  a 
few  minutes  the  manometer  is  read  off  by  means  of  a 
telescope,  the  amount  of  aqueous  vapour  or  carbonic 
anhydride  being  indicated  by  the  greater  or  less  elevation 
of  the  column  of  oil. 

The  next  paper  was  "  On  a  Method  for  Determining 
Ox, we  in  the  Presence  of  Chlorine  and  Nitric  Oxide." 
The  apparatus  employed  consists  of  two  glass  tubes, 
furnished  with  stopcocks  at  the  bottom,  into  each  of  which 
is  introduced  an  equal  quantity  of  a  normal  solution  of 
potassium  ferrocyanide.  The  tubes  are  closed  with  corks 
furnished  with.bent  tubes,  one  of  which  is  in  connection 
with  an  aspirator,  the  other  dipping  into  the  solution.  By 
this  means  a  current  of  the  gas  to  be  examined  can  be 
passed  through  each  of  the  solutions;  in  one  case,  how- 
ever, it  is  previously  passed  through  a  tube  containing 
platinum-black  or  manganic  peroxide  to  decompose  the 
ozone.  On  titrating  the  contents  of  each  tube  with 
potassium  permanganate  after  the  experiment,  one  will 
^ive  the  total  amount  of  ferricyanide  produced  by  the 
ozone,  chlorine,  &c,  whilst  the  other  merely  gives  the 
result  due  to  the  chlorine,  &c,  without  the  ozone  ;  from 
these  the  amount  of  ozone  can  readily  be  calculated. 

The  third  paper  by  Dr.  Tommasi  was  "  On  the  Constitu- 
tion of  Urea."  The  author  thinks  that  neither  of  the 
formula— 

CO' 

CO 


generally  employed  can  express  the  constitution  of  urea, 
as  the  4  atoms  of  hydrogen  are  not  all  equally  replaceable 
by  alcoholic  radicals,  no  compound  urea  being  known 
which  contains  more  than  2  molecules  of  an  alcohol 
radical ;  he  therefore  proposes  the  formula— 

(gJ!)"-H 

l(NH)"-H 

The  compounds  produced  by  the  action  of  cyanic  acid 
on  compound  ammonias  the  author  considers  to  be  not 
compound  ureas,  but  derivatives  of  ammonium  cyanate. 

A  note  "  On  the  Restitution  of  Burnt  Steel,"  by  S.  L. 
Davies,  was  then  read.  The  author  finds  that  burnt  steel 


can  again  be  re-steeled  or  re-carbonised  by  dipping  the 
red-hot  metal  into  a  mixture  of  resin  oil  with  one-fourth 
residuum  from  the  paraffin  stills,  then  re-heating  and 
cooling  in  the  ordinary  way. 

"  On  the  Action  of  Earth  on  Organic  Nitrogen,"  by 
E.  C.  C.  Stanford.  The  author,  after  alluding  to  the 
efficacy  of  charcoal  in  retaining  the  organic  nitrogen  of 
decomposing  organic  matter,  gives  details  of  the  re- 
sults of  his  experiments  on  mixtures  of  earth  and 
decomposing  animal  matter,  from  which  it  appears  that 
the  earth  is  but  an  indifferent  drier,  and  that  the  mixture 
continuously  loses  nitrogen,  which  is  evolved  principally 
under  the  form  of  ammonia ;  moreover  the  earth  docs  not 
act  as  an  oxidiser,  and  no  nitrification  takes  place. 

Dr.  Fkankland  remarked  that  the  action  of  charcoal 
was  very  different  from  that  of  dry  earth  ;  the  sea-weed 
charcoal,  when  mixed  with  fceces  or  urine  and  allowed  to 
dry,  retaining  almost  the  whole  of  the  nitrogen.  When 
decomposition  of  nitrogenous  matter  was  in  the  direction 
of  putrefaction,  ammonia  was  always  produced,  but,  at  the 
same  time,  much  of  the  nitrogen  passed  off  in  the  ele- 
mental state. 

The  last  paper  was  on  "Aniline  and  its  Homologues  in 
Coal-Tar  Oils,"  by  Mr.  W.  Smith.  On  examining  "  red 
or  anthracene  oils."  "  creosole  oils,"  "ordinary  coal 
naphtha,"  and  the  black  spent  acid  obtained  in  the  puri- 
fication of  benzol,  the  author  detected  aniline  in  all,  the 
latter  containing  an  appreciable  quantity.  The  aniline  in 
the  acid  from  the  treatment  of  the  heavier  naphtha  was 
purer,  and  the  amount  greater,  than  from  the  other  spent 
acids. 

This  the  last  meeting  of  the  session  was  finally  ad- 
journed at  a  late  hour  until  November  next. 


NOTICES  OF  BOOKS. 


The  Nero  Chemistry.  By  Josiah  P.  Cooke,  Ewing  Pro 
fessorof  Chemistry  and  Mineralogy  in  Harvard  Univer- 
sity.   London :  H.  S.  King  and  Co. 

This  work  forms  one  volume  of  the  so-called  "  Inter- 
national  Scientific  Series."  On  what  account  it  hats 
received  a  name  so  unpleasantly  suggestive,  and  what 
constitutes  internationality  in  a  set  of  scientific  books,  we 
do  not  pretend  to  decide. 

Professor  Cooke's  object,  as  he  informs  us  in  his  preface, 
is  "  to  give  to  the  philosophy  of  the  science  a  logical  con- 
sistency by  resting  it  on  the  law  of  Avogadro."  No  more 
striking  illustration  of  the  revolutions  in  scientific  theory 
can  well  be  imagined  than  that  a  doctrine  scarcely  con- 
sidered twenty  years  ago  as  lying  within  the  domain  of 
chemistry  at  all,  should  now  be  put  forward  as  its  funda- 
mental principle.  It  would,  indeed,  seem  as  if  chemistry 
were  now  studied  under  the  auspices  of  physics,  and  that 
the  boundary-line  of  the  two  sciences  was  the  favourite 
region  for  research.  It  is,  of  course,  from  the  very  nature 
of  the  human  mind,  impossible  to  present  facts  free  from 
theories,  generalisations,  and  explanations.  Too  often, 
indeed,  these,  if  carefully  examined,  consist  merely  in 
giving  a  name  to  the  unknown  something.  We  are  able 
to  sec  through  a  pane  of  glass,  and  we  "explain"  the  fad 
by  saying  that  it  possesses  the  property  of  transparency. 
An  equivalent  of  an  element  unites  with  one  equivalent 
only  of  another,  and  we  explain  this  again  by  applying  to 
it  the  word  "  univalent."  It  is  by  no  means  our  author's 
intention  to  convey  to  his  readers  chemical  facts  further 
than  as  they  may  serve  to  illustrate  the  doctrines  which  he 
is  upholding.  But  what  he  does  attempt — to  give  a  view 
of  the  chemical  theories  of  the  day — is  ably  performed. 
It  is  a  work  which  may  be  safely  recommended  "to  an 
intelligent,  though  not  professional "  reader,  and  which  the 
professional  chemist  also,  whether  he  accept  its  views  or 
not,  will  do  well  to  study. 
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Cocoa  and  its  Manufacture,  with  Remarks  on  the  Working  of 
the  Adulteration  of  Food  Act,  1872.  By  J.  Holm. 
London  :  G.  Rivers. 
Tins  pamphlet,  the  substance  of  a  paper  read  before  the 
Society  of  Arts,  will  no  doubt  command  attention  during 
the  present  inquiry  into  the  operation  of  the  "  Adulteration 
of  Food  "  Aft.  The  author  gives  us  an  interesting  sketch 
of  the  culture  of  the  cacao-tree,  the  preservation  and  pre- 
paration of  its  fruit,  the  conflicting  analytical  results  ob- 
tained by  different  authorities,  and  the  adulterations  of  the 
manufactured  article.  Among  these  he  mentions  animal 
fats,  not  probably  of  the  finest  kinds,  chicory— that  most 
unhappy  consequence  of  the  great  continental  war  at  the 
beginning  of  the  century— catechu,  and  certain  mineral 
matters,  such  as  red  lead,  peroxide  of  iron,  and  sulphide 
of  mercury.  These  adulterations  he  considers  have  baffled 
analytical  chemists.  The  detection  of  catechu,  lead,  and 
mercury  cannot  offer  any  insuperable  difficulty.  "  That 
the  admixture  of  sugar  and  farina  are  adulterants  "  (auery,  is 
an  adulteration)  the  author  indignantly  denies.  1  o  a  cer- 
tain extent  this  may  be  admitted.  Still  we  must  remember 
that  farina  is,  next  to  woody  fibre,  the  cheapest  product  of 
the  vegetable  kingdom,  and  of  all  the  substances  eaten  by 
man  the  most  insipid. 

The  author  himself  speaks  elsewhere  of  "  the  addition  of 
animal  fat  to  cover  the  use  of  a  poor  cocoa,  and  enable  the 
addition  of  an  excessive  quantity  of  sugar  and  farina." 
This  is  the  danger  of  legalising  declared  admixtures, 
that  the  purchaser  has  no  notion  of  the  quantity  of 
the  inferior  article  which  has  been  used.  The  grocer  is 
allowed  to  sell  mixtures  of  coffee  and  chicory.  How  is  the 
public  to  tell  whether  the  vile  root  forms  10  or  90  per  cent 
of  the  mixture?  Even  in  the  latter  case  the  seller  is 
before  the  law  blameless.  Quite  the  same  with  cocoa.  If 
we  once  sanction  the  presence  of  farina,  all  that  is  required 
of  the  maker  is  that  he  shall  add  cacao  nuts  "enough  to 
swear  to."  That  the  "  soluble  cocoas  "  too  commonly 
sold  in  England  arc  about  as  appetising  as  a  cup  of  bill- 
sticker's  paste  sweetened  with  treacle  must  be  admitted 
with  regret.  According  to  the  author,  the  reason  why 
chocolates  like  those  of  France  and  Spain,  which  require 
sc  raping  and  boiling,  find  little  favour  in  this  country,  is  the 
national  dislike  of  trouble.  This  fear  of  trouble  is  the 
cardinal  sin  of  the  English  cuisine,  and  it  plays  admirably 
into  the  heads  of  "  pushing  "  tradesmen,  by  whom  we  are 
"  taken  in  and  done  for."  That  the  present  Adulteration 
Act  is  inefficient  we  cordially  admit,  and  we  trust  that  the 
Parliamentary  Committee  now  sitting  will  be  able  to  see 
the  way  (o  its  amelioration. 


Results  of  an  Experimental  Enquiry  into  the  Mechanical 
Properties  of  Uteel  of  Different  Degrees  of  Hardness,  and 
under  various  Conditions,  Manufactured  by  Charles 
Aspelin,  Esq.,  Westanfors  and  Fagtrsta  Works,  Sweden. 
By  David  Kirkaldy.  London  :  Published  by  the 
Author.  1873. 

In  this  volume  we  are  presented  with  the  results  of  an  in- 
teresting investigation  conducted  by  Mr.  Kirkaldy  at  his 
Testing  Works  at  Southwark.  The  steel  submitted  to 
test  was  made  at  the  Fagersta  Works,  and  was  sent  over 
as  manufactured  in  ingots,  bars,  and  plates,  whilst  the 
samples  were  further  prepared  under  Mr.  Kirkaldy's  im- 
mediate direction.  As  the  enquiry  was  left  entirely  in  the 
hands  of  this  gentleman,  we  have  the  best  assurance  that 
the  tests  were  selected  and  applied  with  that  judgment 
which  his  long  experience  would  dictate.  The  samples 
when  properly  prepared  were  submitted  to  tensile  strains,  I 
compressive  strains,  transverse  stresses,  twisting  stresses, 
and  shearing  stresses.  The  results  are  carefully  tabulated 
in  forms  which  will  be  consulted  with  great  interest  by  the 
Mechanical  and  Civil  Engineer. 

In  connection  with  some  of  the  questions  which  such 
enquiries  suggest,  we  may  remind  the  reader  of  a  very 
elaborate  investigation  on  the  mechanical  properties  of 
Swedish  iron  and  steel,  conducted  a  few  years  ago  by 


Professor  Styffe  of  the  Polytechnic  School  of  Stockholm. 
His  results  were  published  in  the  Jernkontorcts  Annaler, 
and  the  Swedish  paper  was  translated  into  English  by  Mr. 
C.  P.  Sandbcrg. 

Looking  at  such  enquiries  from  the  standpoint  of  a 
chemist,  we  cannot  help  regretting  that  the  samples  which 
are  submitted  to  these  careful  mechanical  tests,  should  not 
also  be  in  all  cases  examined  chemically.  It  is  well  known 
that  the  mechanical  properties  of  a  metal  are  often  mate- 
rially affected  by  the  presence  of  even  a  very  small  propor- 
tion of  foreign  ingredients.  In  the  case  of  these  Swedish 
steels,  investigated  by  Mr.  Kirkaldy,  we  know  the  propor- 
tion of  chemically-combined  carbon,  because  it  is  the  custom 
in  Sweden  to  classify  steels  according  to  their  degrees  of 
hardness  as  represented  by  th.-ir  percentage  of  carbon, 
which  is  generally  determined  by  Eggertz's  colouration- 
test.  But  it  would  have  been  of  great  interest  to  carry  the 
chemical  enquiry  further,  and  to  determine  at  least  the 
proportion  of  phosphorus  and  sulphur  in  each  sample. 

Daily  Bulletin  of  Weather  Reports  (Signal  Service  United 
States  Army) ,-  With  the  Synopses,  Probabilities,  and 
Fads  for  the  month  of  September,  1872.  Washington  : 
Government  Printing  Office. 
The  War  department  of  the  United  States  has  a  well- 
organised  meteorological  section.  Observations  are  made 
simultaneously  at  a  number  of  stations  thrice  daily,  arid 
the  results  are  telegraphed  to  Washington.  Here  they  are 
recorded,  collated,  and  forecasts,  as  we  should  call  them, 
of  the  weather  to  be  expected  during  the  ensuing  twenty- 
four  hours  are  telegraphed  back  to  the  stations.  The  work 
before  us  contains  daily  tables  of  the  barometric  pressure  in 
72  stations,  of  the  temperature,  the  humidity,  the  direction 
and  velocity  of  the  wind  ;  the  state  of  the  clouds,  upper  and 
lower,  with  the  direction  of  the  upper  currents  of  air  if  ob- 
served ;  the  rainfall  during  the  last  8  hours ;  and  remarks  on 
the  general  state  of  the  weather.  A  daily  chart  gives  a 
graphic  representation  of  the  same  facts. 

On  another  page  we  find  the  forecasts  for  the  next  day, 
and  the  facts  showing  how  far  the  predictions  issued  on  the 
previous  day  have  been  verified.  A  brief  synopsis  of  the 
results  is  placed  daily  at  the  service  of  the  public  press. 
We  need  scarcely  say  that  documents  of  this  kind,  drawn  up 
daily  with  the  utmost  care,  and  published  in  monthly 
volumes,  must  be  of  incalculable  service  for  the  promotion 
of  meteorological  science.  Such  a  collection  of  data 
affords  means  for  tracing  the  action  of  causes  supposed  to 
influence  the  weather,  and  for  verifying  theories,  such  as 
no  private  observer  could  otherwise  command. 


CORRESPONDENCE. 

THE   CHEMICAL  SOCIETY. 

To  the  Editor  of  the  Chemical  News. 
Sir,— The  Fellows  of  the  Chemical  Society  have  just  re- 
ceived a  most  curious  circular,  signed  by  the  Secretaries, 
requesting  us  to  exert  ourselves  to  promote  the  sale  of  our 
periodical,  the  expense  of  which  has  become  so  consider- 
able since  the  abstracts  of  foreign  papers  have  been 
inserted.  Allow  me  to  suggest  at  once  a  return  to  the  old 
quarterly  issue  of  the  journal,  giving  nothing  but  the  papers 
read  before  the  Society.  This  would  suit  the  funds  of  the 
Society  much  better,  and  would  be  all  that  the  Fellows  of 
the  Chemical  Society  require. 

The  show  of  papers  read  is  miserably  small  it  is  true, 
but  if  the  days  put  aside  for  "  lectures  "  were  not  allowed 
to  interfere  with  the  regular  meetings,  and  papers  of  a 
more  practical  character  were  encouraged,  not  only  would 
the  number  of  contributors  of  papers  be  much  increased, 
but  the  Society  would  be  better  able  to  withstand  the 
alluring  influences  of  the  rapidly  rising  Chemical  Section 
of  the  Society  of  Arts.— I  am,  &c, 
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Notb.  All  degrees  of  temperature  are  Centigrade,  unless otherwise 
expressed. 


Comptes  Rtndus  Hebdomadniresdes  Stances  dt  VAcadtmii 
dts  Sciences,  May  4,  1874. 
Depth  of  the  Magnetised  Layer  in  a  Bar  of  Steel. 
— M.  Jamin. — The  author  conceives  the  bar  as  made  up 
of  threads,  or  elementary  chains,  formed  of  small  magnets 
joined  by  their  contrary  poles.  The  contrary  poles  facing 
each  other  are  concealed,  so  that  the  threads  are  inactive 
except  at  their  extremities  where  there  are  free  poles. 
The  threads  lie  parallel  to  the  axis  in  prismatic  bars,  but, 
as  the  free  poles  repel  each  other,  they  expand  by  diverging 
and  terminate  at  different  points  of  the  free  surface  where 
they  develope  reaction*.  In  each  element  of  surface  the 
intensity  is  proportional  to  the  number  of  poles  and  the 
square  of  the  detaching  force.  The  total  number  of  threads 
on  the  total  quantity  of  magnetism  is  equal  to  the  sum  cf 
the  intensities  for  each  element,  that  is,  to  the  sum  of  the 
square  roots  of  the  detaching  forces.  There  are  four 
points  to  be  examined  : — (1)  The  sum  total  of  the  threads 
which  traverse  the  middle  zone.  (2)  The  law  of  their 
distribution  in  this  zone.  (3)  The  sum  total  of  the  inten- 
sities disttibuted  in  the  free  surface.  (4)  The  distribution 
of  these  intensities.  The  author  experimented  with  four 
series  of  steel  plates,  having  thicknesses  of  1,  2, 3, 4,  m.m. 
and  1  metre  long,  by  50  m.m.  broad.  He  traced,  parallel 
to  the  length,  four  equidistant  lines,  dividing  them  into 
5  bands  of  50  m.m.  breadth,  then  at  distances  o,  50,  100 
m.m.  from  the  extremity  he  measured  the  detaching  forces 
of  a  small  proof  contact  suspended  from  a  balance.  He 
concludes  (in  general)  from  his  experiments  that  in  a 
thick  bar  of  steel  there  is  no  magnetisation  at  the  centre ; 
that  the  elementary  threads  only  begin  to  appear  at  a 
distance  of  3  or  4  m.m.  from  its  surface,  but  that  they  are 
multiplied  and  contracted  more  and  more  in  the  free  sur- 
face.  The  law  of  decrease  of  magnetic  quantity  agrees 
P 

with  the  formula  —y,  F  being  the  intensi:y  at  the  super- 

V  F 
perficial  point  (it  is-  at  distance  1,  _^  at  distance  2,&c). 

The  totality  of  magnetism  condensed  in  a  plate  of 
thickness  y  '- 

t 

(id) 


^('-(Top)' 

This  quantity  is  nil  for  y  =0,  increases  very  rapidly  up  to  I  the 
t  and  2  m.m.,  very  slowly  thereafter.    For  an  infinite  nor 


very 

thickness  m*=25,  hardly  more  than  for  3  or  4  m.m. 

Observations  on  M.  Faye's  Recent  Note  on 
Pouillet's  Calculation  of  the  Cooling  of  the  Solar 
Mass.— M.  Ledieu.— The  author  makes  some  strictures 
on  M.  Faye's  conclusions. 

Researches  on  Hydrogen  (continued). — M.  Favre. — 
The  fixation  of  gaseous  hydrogen  by  palladium  is  quite 
different  from  its  fixation  by  platinum'black.  In  the  latter 
case,  the  hydrogen  is  not  chemically  changed  ;  in  the  for- 
mer  it  undergoes  an  allotropic  modification  before  com- 
bining. The  alloy  of  hydrogen  and  palladium  is  explosive, 
and  when  hydrogen  is  fixed  by  palladium  to  saturation, 
there  is  always  incandescence  (on  contact  of  air)  with 
liberation  of  aqueous  vapour.  Considering  that  ordinary 
hydrogen,  in  being  fixed  by  platinum  black,  liberates  about 
20,000  calories,  one  may  find  in  the  thermal  phenomena 
accompanying  the  condensation  of  this  body,  and  com- 
bination of  active  hydrogen  with  palladium,  the  ex- 
pression of  the  quantity  of  heat  leading  to  allotropic 
transformation  of  ordinary  gaseous  hydrogen.  We  have 
analogous  cases  in  the  transformation  of  oxygen  under 
the  electric  effluvia,  the  change  of  red  phosphorus  into 
ordinary  phosphorus,  &c. 


Report  on  Apparatus  for  Transfusion  of  Blood, 
Presented  to  the  Academy  by  M.  Moncoq  and  M. 
Mnthieu. — Question  of  priority. 

Illumination  of  Opaque  Bodies  by  Neutral  or 
Polarised  Light .— M.Lallemand.— If  a  bundle  of  polarised 
rays  (the  ordinary  spectrum  from  a  prism  of  spar,  e.g.) 
fall  on  an  opaque  body  of  dull  surface  without  reflecting 
power,  the  results  got  on  analysing  with  a  Nicol  may  be 
grouped  in  three  categories,  according  as  the  opaque  sub- 
stance is  white,  coloured,  or  black.    In  the  first  case,  the 
light  diffused  shows  no  sign  of  polarisation— whate/er  the 
incidence  may  have  been.    The  diffusion  is  here  a  pheno- 
menon of  isochromatic  fluorescence.    The  superficial 
molecules  of  the  body  vibrate  in  unison  with  the  incident 
rays,  and  emit  neutral  light  of  the  same  colour  and  of  pro- 
portional intensity.    If  the  body  be  coloured,  the  diffused 
rays  have  no  more  an  intensity  proportional  to  that  of  the 
existing  rays.    Some  of  the  colours  are  very  bright,  others 
are  considerably  weakened.  The  diffused  rays  are  partially 
polarised,  and  some  almost  completely.    A  variable  por- 
tion of  the  incident  ray  excites  vibration  of  the  superficial 
atoms,  and  develope  a  fluorescence  generally  isochro- 
matic ;  another  part  of  the  ray  experiences  a  sort  of 
molecular   reflection,  constituting    veritable  diffusion. 
There  is  a  simple  propagation,  in  all  directions,  of  the  in- 
cident luminous  movement,  so  that,  in  a  determinate 
direction,  the  vibration  of  the  ether  in  the  diffused  ray  is 
always  the  projection,  in  a  plane  normal  to  this  ray,  of 
the  incident  vibratory  movement.     Dark  bodies  (as 
platinum  black,  oxide  of  copper,  black  smoke,  &c.)  diffuse 
the  spectrum  like  coloured  bodies  ;  but  the  fluorescence 
developed  by  the  incident  rays  is  always  isochromatic 
and  equal  for  alt  the  rays ;  that  is,  the  superposition  of  all 
the  rays  diffused  by  fluorescence  would  re-constitute  a 
part  of  the  incident  white  light.    Here  the  fluorescence  is 
weak,  and  the  truly  diffused  light  which  has  retained 
polarisation  is  relatively  very  intense.      The  author 
considers  these  phenomena  to  confirm  his  theory  of  the  illu- 
mination of  transparent  bodies. 

Gravitation,  Cohesion,  and  the  Distance  of  the 
Centres  of  Molecules.— M.  West  (extract  from  memoir). 
— Gravitation  and  cohesion  are  manifestations  of  the  same 
force.  As  we  know  the  law  of  this,  also  the  dilatation  of 
a  mass  of  nitrogen  under  the  influence  of  one  calorie,  we 
may  construct,  in  terms  of  the  distance  of  the  molecular 
centres,  an  expression  of  the  quantity  of  work  necessary 
to  overcome  the  cohesion  of  the  mass  of  nitrogen.  Since, 
further,  this  quantity  of  work  is  a  datum  of  experiment, 
we  find,  by  putting  this  datum  equal  to  the  expression 
referred  to,  and  solving  the  equation,  that  the  distance  of 
:  moleculnr  centres  (which  is  the  same  for  all  gases  in 
lal  conditions  of  temperature  and  pressure)  is  equal 


to  665x10-9  metres.  In  water,  at  the  temperature  of 
maximum  density,  the  distance  is  62  x  10-9  metres.  In 
all  chemical  equivalents  of  the  series  where  the  weight  of 
the  equivalent  of  hydrogen  is  10  grms.,  the  number  of  the 
molecules  is  invariably  761  x  10- :5. 

Influence  of  Spring  Heats  on  Phylloxera  vastatrix. 
— M.  Cornu. — -The  author  considers  the  middle  of  April 
as  the  average  date  of  waking  of  the  insect  in  Herault.  Mont- 
pellier  and  neighbourhood,  and  the  Bouches-du-  Rhone. 

Phenomena  Observed  in  the  Satellites  of  Jupiter. 
— M.  Flammarion. — The  principal  fact  here  mentioned  ia 
that  the  third  satellite,  which  usually  appears  white  like 
the  others  when  crossing  the  planet,  was  seen  dark,  and 
darker  than  the  grey  band  on  which  it  appeared.  It 
was  nearly  as  dark  as  the  shadow  of  the  second  satellite. 
This  fact  (noticed  rarely  before)  the  author  explains  by  a 
variable  atmosphere   in   the  satellite ;.  the  brightness 
varying  with  the  quantity  of  clouds  present.    When  the 
atmosphere  is  clear  the  satellite  appears  dark.  Secchi, 
i  again,  supposes  permanent  spots  on  the  satellite.  In 
another  observation,  the  author  noticed  the  shadow  of  the 
J  second  satellite,  contiguous  with  that  of  the  third,  grey, 
^  while  the  latter  was  black  on  the  same  white  background 
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Might  not  this,  he  asks,  be  due  to  the  refractions  produced 
by  a  considerable  atmosphere  surrounding  the  second 
satellite  ? 

Reflecting  Power  of  Flames. — M.  Soret. — The  author 
concludes  from  his  experiments  (made  with  highly  con- 
centrated sunlight  and  various  kinds  of  flames)  that  car- 
bon retains  its  reflecting  power  at  very  high  temperatures ; 
how  high  is  not  known  with  certainty. 

Studies  on  the  Properties  of  Explosive  Substances. 
— M.  Abel  (extract  from  third  memoir).— This  treats  of 
the  influence  of  solids  and  liquids  mixed  with  explosive 
matters. 

The  Physiological  Phenomena  Observed  in  High 
Regions  of  the  Atmosphere.— M.  Barraud.  —The  author 
does  not  believe  in  a  sort  of  sickness  peculiar  to  aeronauts 
such  as  has  been  lately  described.  In  some  ascents  he 
experienced,  at  a  barometric  pressure  of  373  m.m.,  great 
sickness  and  faiiuness.  But  he  attributed  it  to  the  fad  of 
his  being  at  the  lower  part  of  the  balloon,  and  so  exposed 
to  the  action  of  impure  hydrogen,  which  escaped  through 
its  excess  of  pressure.  It  was  a  sort  of  poisoning.  When 
the  boat  was  attached  at  a  distance  of  4  m.  from  the  lower 
end  of  the  balloon,  the  outflow  of  gas  did  not  reach  the 
voyagers,  and  all  they  experienced  was  a  difficulty  in 
breathing,  acceleration  of  pulse,  weakening  of  voice,  and 
the  effects  of  cold. 

Fumeroles  of  Nisyros,  and  some  Products  of  the 
Eruption  in  1873.— M.  Gorccix. 

Mechanical  Apti.ude  of  Horses. — M.  Sanson.— 
From  observations  by  M.  Fritz  on  traction  of  mowing  and 
reaping  machines  in  America  and  Europe,  it  is  clear  that 
the  average  mechanical  aptitude  of  horses,  for  useful  work 
rises  to  over  three  millions  of  kilogrammctres  per  day, 
or  more  than  83  kilogrammetres  per  second — a  consider- 
ably higher  estimate  than  those  made  by  Poncelet,  Morin, 
and  others.  In  a  walking  pace  the  weight  of  the  body  is 
always  supported  by  at  least  two  legs ;  but  in  the  trot 
and  the  gallop  there  is,  between  each  application,  an  in- 
stant in  which  the  body  is  suspended  in  air,  and  has  to 
overcome  gravity.  The  author  has  estimated  that  the 
mean  effort  necessary  in  trot  and  gallop  is  about  o'lo  of 
the  weight  of  the  body  ;  while  for  walking  pace  it  is  only 
0*05.  Now  the  farm  horses  about  Paris  weigh  on  an 
average  651  kilogrammes,  and  give  about  2,500.000  kilo- 
grammetres of  disposable  or  useful  work  per  day  of  ten 
hours.  They  thus  give  a  total  force  necessary  to  produce 
2.500,000  -f  650  x  0  05  x  3600  x  10  =  3,670,000  kilogram- 
metres.  M.  Sanson  shows  that  the  total  work  of  two 
millions  of  kilogrammetres.  which  he  had  taken  in  deter- 
mining the  mechanical  coefficient  of  the  food,  is  only  the 
minimum  of  general  aptitude  of  horses. 

Studies  and  Experiments  on  the  Metallic  Sulphides. 
— M.  lierthtlot.—  A  continuation  of  the  author's  thcrmo- 
chemical  researches.  Though  interesting  and  important, 
the  paper  ts  not  adapted  for  abstradion. 

Action  of  Distilled  Water  upon  Lead. — M.  Is. 
Pierre.— When  steam  is  passed  through  a  leaden  worm, 
the  water  condensed  is  often  charged  with  lead  to  such  an 
extent  as  to  appear  opalescent,  and  almost  milky.  In  one 
experiment  34  litres  of  condensed  water  gave  on  filtration 
2*54  grin*,  hydrated  carbonate  of  lead,  or  0-0747  grm.  per 
litre.  The  filtrate,  which  was  very  bright,  on  treatment 
with  sulphuretted  hydrogen  gave  only  doubtful  signs  of 
the  presence  of  lead.  1  litre  of  the  filtrate  was  evaporated 
after  previous  treatment  with  carbonate  of  ammonia, 
0*00375  B1-™-  °f  a  plumbiferous  residue  was  obtained, 
whicti  took,  in  contact  with  sulphuretted  h>drogen,  the 
usual  colour. 

Determination  of  Clay  in  Arable  Soils.  —  Th. 
Schlcesing.— The  separation  of  clay,  sand,  and  calcareous 
matter  by  levigation  is  deceptive,  since  the  last  lot,  sup- 
posed to  contain  the  clay,  includes  in  reality  whatever  is 
of  extreme  tenuity,  whether  sand,  lime,  or  true  clay.  Two 
soils  which  give  tha  same  result  by  levigation  may  be  ex- 


ceedingly unlike  if  the  last  lot  in  the  one  consists  of  clay, 
and  in  the  other  of  a  mixture  in  which  an  extremely  fine 
sand  predominates.    The  author  takes  a  sample  of  5grms., 
previously  freed  from  stones  and  organic  matter, made  up 
into  a  paste  with  a  little  water,  and  rubbed  up  w.th  the 
finger  in  a  capsule.    More  and  more  water  is  gradually 
added,  and  the  suspended  matter  is  poured  off.    Hy  con- 
stantly adding  water  and  rubbing,  nothing  remains  in  the 
capsule  but  sand,  which  is  rubbed  until  it  yields  nothing 
more  to  water,  and  is  then  thrown  into  the  vessel  in  which 
all  the  washings  and  decantations  have  been  united.  The 
coarse  sand  is  now  separated  in  the  ordinary  manner  by 
decantation  and  washing,  dried,  weighed,  and  the  calcare- 
ous sand  and  organic  particles  determined  in  the  ordinary 
manner.    The  fine  sand,  calcareous  matter,  and  clay  are 
now  found  suspended  in  300  to  400  c.c.  of  water.  Nitric 
acid  is  now  added  in  small  successive  quantities,  stirring 
repeatedly  on  each  addition  until  the  lime  is  dissolved, 
and  the  liqui  I  remains  clear.    The  clay  i*.  in  fact,  coagu- 
lated by  the  salts  of  lime  formed,  but  the  same  clearness 
is  noticed  when  the  soil  is  quite  deprived  of  calcareous 
matter.    It  is  due  to  the  presence  of  free  acid.  Traces 
of  hydrochloric,  nitric,  or  sulphuric  acid  have  the  power 
of  coagulating  clay  as  decidedly  as  calcareous  or  tnag- 
nesian  salts.    After  this  treatment  with  acid  the  mixtute 
of  clay  and  fine  sand  is  filtered  and  washed.    As  soon  as 
the  calcareous  salts,  and  the  free  acid  are  eliminated,  the 
filtrate  passes  turbid,  and  filtration  becomes  difficult.  The 
clay  has  then  resumed  its  colloidal  property  of  diffusion 
in  pure  water.    The  whole  is  then  washed  out  of  the  filter 
into  a  precipitating  glass  of  2  litres  capacity.   The  amount 
of  water  consumed  in  washing  the  filter  clean  is,  at  most, 
150  c.c.    Upon  the  mixture  we  pour  1  to  2  c.c.  of  liquid 
ammonia,  and  digest  for  one  hour.    The  glass  is  then 
filled  up  with  pure  water,  stirred,  and  set  aside  for  twenty- 
four  hours.    After  this  time  the  amount  of  fine  sand  re- 
maining suspended  is  unimportant.    The  clay-liquid  may 
then  be  drawn  off  by  means  of  a  syphon.    The  residue  is 
washed  into  a  capsule,  weighed,  and  dried.    It  is  fine 
sand,  but  is  generally  confounded  with  clay.    On  its  sur- 
face there  is  generally  found  a  brown  coating  which  con- 
tracts as  it  dries  and  separates  from  the  sand.    It  consists 
of  organic  matter  rich  in  oxide  of  iron.    The  argillaceous 
liquid  is  coloured  by  a  compound  humate  of  ammonia, 
ferric  oxide,  and  alumina.    On  neutralising  the  ammonia, 
and  acidifying  slightly,  the  clay  and  the  organic  matter 
fall  together.    To  separate  these  two  colloids  as  far  as 
possible,  a  few  grammes  of  sal-ammoniac  are  dissolved  in 
the  alkaline  liquid.  The  clay  coagulates  whilst  the  humate 
remains  suspended.    When  the  liquid  has  become  clari- 
fied by  standing  it  is  decanted  as  far  as  possible,  the  rest, 
along  with  the  clay,  is  thrown  on  a  tared  filter,  dried  at 
ioo".  and  weighed.    The  amount  of  sal-ammoniac  varies 
with   the   quantity  of  humates  present.    The  ordinary 
determinations  of  clay  in  soils  arc  far  loo  high. 

Method  of  Determining  Phosphoric  Acid.— M.  F. 
Jean.— The  author  dissolves  the  phosphatic  matter  in 
nitric  acid,  ana  the  solution  separated  by  filtration  from 
insoluble  matters  is  mixed  with  a  slight  excess  of  am- 
monia. Citric  acid  is  then  added,  which  dissolves  the 
precipitate  formed  by  the  ammonia,  and  yields  a  perfectly 
clear  acid  solution,  which  is  boiled  for  some  time  with 
acetate  of  uranium.  The  yellowish  precipitate  forme, 1  is 
collected  on  a  filter,  washed  with  boiling  water,  dried, 
ignited,  and  weighed.  It  contains  20-04  P«  cent  of  phos- 
phoric acid.  The  filtrate,  on  examination  with  mulybdaie 
of  ammonia,  is  found  free  from  phosphoric  acid. 

Influence  of  the  Presence  of  Nitrogen  in  Textile 
Fibres  on  the  Direct  Fixation  of  Aniline  Colours.—  K. 
Jacquemin.— This  paper  has  been  already  noticed  in  the 
Chemical  News. 

ReimaHH's  Fnrbcr  Xtitung;,  No.  15,  1S74. 
This  number  contains  a  continuation  of  the  directions 
for  dyeing  and  finishing  plushes ;  receipts  for  dyeing  upon 
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wool,  woollen  yarn,  or  piece  poods  orange,  red,  and  blue 
capable  of  resisting  fulling;  shades  upon  wool  from  red 
to  brown  with  a  mixture  of  fustic  and  madder,  to  which, 
according  to  shade,  cochineal,  logwood,  or  orchil  is  added  ; 
and  a  light  chocolate  upon  wool. 

Detection  of  Artificially  Coloured  Wine.— Solution 
of  blue  vitriol,  1  part  to  10  of  water,  if  added  to  genuine 
wine  destroys  the  colour  without  turbidity.  Coloured 
wine  is  turned  a  violet-blue  by  the  same  reagent,  and  ren- 
dered slightly  opaque.  Baryta-water  (1  *.  10)  destroys  the 
colour  of  genuine  wine  almost  entirely,  and  causes  a  slight 
turbidity.  Artificially  coloured  wine  is  turned  violet-blue 
or  a  blue  green,  and  is  rendered  turbid  at  the  same  time. 
It  must  be  understood  that  an  uncoloured  wine  is  neces- 
sarily genuine,  but  that  one  artificially  coloured  may  still 
be  the  genuine  juice  of  the  grape. 

There  are  also  receipts  for  a  methyl  green  and  a  dark 
chamois  on  cotton  yarn  ;  a  reddish  drab,  a  blue-drab  grey, 
and  a  yellow-grey  on  silk ;  a  scarlet  and  ponceau  on 
shoddy,  and  a  bronze  on  alpaca. 

Menard  replaces  yolk  of  egg  in  tanning  and  leather  dye- 
ing with  stearin  made  up  into  an  emulsion. 

Commaille  infers  from  his  experiments  that  corallin  is 
most  easily  and  plentifully  formed  at  1500.  At  this  tem- 
perature 100  parts  of  phenol  yield  insix  hours  26of  corallin. 
Of  the  oxalic  acid  employed,  72  per  cent  can  be  recovered 
from  the  mother-liquor.  On  digesting  the  mother-liquor 
with  lead  oxide  we  obtain  parathionate  and  thioamylatc  of 
lead.  On  filtration  after  digestion  a  fine  red  compound 
of  lead  oxide  and  corallin  separates  out.  The  proportion 
of  lead  in  this  compound  is  not  constant.  The  commer- 
cial corallin  has  hitherto  been  taken  for  an  amide  of  the 
yellow.  Commaille  consider  this  unlikely.  Yellow  cor- 
alline yields  a  red  compound,  both  with  ammonia  and 
other  bases,  without  any  rise  of  temperature.  The  solu- 
tion of  yellow  corallin  in  ammoniacal  water  yields  the 
same  produces  of  decomposition  as  the  artificial  red. 
Commaille,  therefore,  considers  that  yellow  corallin  is  not 
an  acid,  as  hitherto  supposed,  and  that  red  corallin  is  not 
the  amide  of  the  yellow.  The  quantity  of  oxalic  acid  em- 
ployed is  far  too  large.  Corallin  yields  no  definite 
metallic  compounds,  but  merely  coloured  lakes. 


Btr'uhtt  dtr  Dtuttchtn  Chemischen  Gtstllschaft  xu  Berlin, 
No.  6,  April  13,  1874. 

Certain  Derivatives  of  /3-Dinitrophenol. — H.  Sal- 
knwski  and  G.  Rehs. — The  authors  have  obtained  and  ex- 
amined /3-dinitro-anisol,  C-.H  ,iN<>_  ..1  "CIJ.  ;  ,-'-■!  nitro- 
phenol.  C6HJ(NOi)1NH2 ;  and  di-  and  tri-  (?)  nitrobenzol 
from  0-dinitranilin. 

Constitution  of  Dinitrobcnzol.— H.  Salkowski.— A 
hypothetical  paper. 

Chloride  of  Antimony  as  Reagent  for  the  Salts  of 
Caesium. —  R.  Godeffroy. — If  the  solution  of  a  salt  of 
caesium,  not  too  dilute,  is  mixed  with  a  solution  of  chloride 
of  antimony  in  concentrated  hydrochloric  acid  a  white 
crystalline  precipitate  is  at  once  formed,  which  does  not 
disappear  on  the  addition  of  hydrochloric  acid.    The  solu- 
tions of  the  other  alkali  metals  yield  no  precipitate  if 
similarly  treated.     The  precipitate  may  be  collfded  on  a 
filter,  washed  with  concentrated  hydrochloric  acid,  and 
re-dissolved  in  the  same  acid  much  diluted.    The  solution 
yields  on  evaporation  well-developed,  hard,  permanent 
crystals,  belonging  to  the  hexagonal  system.    They  may 
be  obtained  pure  by  repeated  solution  in  dilute  hydro- 
chloric acid,  and  re-crystallisation.   They  contain  33*419 
per  cent  of  chlorine,  and  of  antimony  30*531  per  cent,  cor- 
responding to  the  formula  S6CljCsCI.    This  salt  is  de- 
composed on  the  application  of  heat,  and  on  treatment 
with  water.    It  is  completely  soluble  in  dilute  acids. 
Charples  and  Stolba  observed  a  similar  reaction  of  the 
cscsium  salts  withstannic  chloride.    The  salts  of  rubidium, 
however,  give  with  chloride  of  tin  a  precipitate  which  is 
very  sparingly  soluble.     The  presence  of  ammonia  in 
the  liquid  contaminates  the  double  chloride  of 


tin  with  pink-salt.  The  reaction  with  chloride  of  antimony 
is  not  interfered  with  either  by  ammonia  or  rubidium.  The 
liquid  must  be  strongly  acid  to  prevent  the  precipitation 
of  oxychloride  of  antimony. 

Protamin  — a  New  Organic  Base  Found  in  the 
Seminal  Filaments  of  Rhine  Salmon. — F.  Miescher.— 
These  filaments  are  easily  separated  from  the  secretion, 
and  contain— Lecithin,  7-5  per  cent ;  cholcsterin,  22  per 
cent;  fat,  4*5  per  cent ;  albuminoids,  10*3  per  cent ;  and , 
as  its  chief  constituent,  487  per  cent  of  nuclcin,  an  albu- 
minoid  free  from  sulphur  and  tich  in  phosphorus.  Its 
properties  are  acid,  and  it  forms  an  insoluble  saline  com- 
pound with  the  base  protamin.  The  latter  is  composed 
of— 

Carbon  43*73 

Hydrogen    8*50 

Nitrogen   2834 

Oxygen   '944 

or  C9H„N503. 

Heat  of  the  Formation  of  the  Oxides  of  Nitrogen. 
— Julius  Thomsen. — A  controversial  notice  of  Berthelot's 
papers,  Comfits  Rendus,  vol.  Ixxviii.,  pp.  gg,  162,  and  205. 

Thiobenzyl  and  Thioaniline. — F.  Krafft. — Merz  and 
Weith  consider  thioaniline  as  aniline  in  which  the  hydrogen 
of  the  benzol  is  replaced  by  sulphur.  It  may  be  regarded 
as  thiobenzol  in  which  hydrogen  is  replaced  by  the  amid 
group. 

Sensibility  of  Bromide  of  Silver  to  Colours  called 
Chemically  Inactive. --E.  Schultz  Sellack. — A  critique 
on  Vogel's  paper,  Berichte,  No.  17,  1873,  p.  1302. 

Aromatic  Silicium  Compounds. — A.  Ladenburg. — 
The  author  describes  the  action  of  zinc-ethyl  upon  silicum- 
phenyl-chloride,  and  also  the  silicium-tolyl  compounds. 

Arsenio-Molybdic  Acid  Compounds.— Hermann 
Seyberth. — If  a  solution  of  arsenic  and  molybdic  acids  is 
heated  to  boiling  in  presence  of  ammonia  for  some  time, 
a  crystalline  precipitate  is  formed,  which  after  purification 
gave  results  which  agree  with  the  formula — 
AsJMo7Oi9H6(NHJ)2  +  4HJ0. 
The  compound  dissolves  in  hot  water,  and  gives  with  ex- 
cess of  silver  nitrate  a  pale  yellow  precipitate,  and  white 
precipitates  with  salts  of  baryta  and  lead. 

Isothionic  Acid  Amid.— Hermann  Seyberth.— The 
body  obtained  consisted  of— 

C   1920 

H   510 

N   ..  11*20 

S   2560 

and  agreed  with  the  formula  CaH7NSO..  It  cannot  be 
taurin  as  it  gives  off  ammonia  on  treatment  with  water. 
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A  n  imfrcteJ  froccis  for  nlvtnng  itnra  for  use  in  the  construction  of 
reflectors  and  reflecting  shiulrs.  Edward  Olt'i  Woerteler,  Castle 
Street,  Falcon  Square,  Middlesex.  (A  communication  from  William 
Marot  Marshall,  Philadelphia.  Pennsylvania,  1.1. S  A.).  September  27, 
187J.— No.  3152.  Mica,  free  from  metallic  deposit,  is  first  washed  in 
nitric  acid,  and  then  well  rinsed  in  water,  after  which  it  is  placed  in 
vati  of  earthenware.  The  sheets  of  mica  are  arranged  back  to  back  in 
pairs  vertically  and  endwise, leaving  a  small  space  between  each  pair, 
so  that  only  one  side  of  each  gets  coated.  When  the  mica  is  properly 
arranged,  the  vats  are  filled  up  with  the  following  solution,  the  pro- 
portions of  the  ingredients  forming  which  may  be  here  stated  as  an 
example  for  a  small  quantity  of  mica  as  follows,  viz. :— I  place  1  ot.  at 
nitrate  of  silver  in  a  bottle  containing  1  quart  of  pure  water,  and 
allow  it  to  thorough!)  dissolve,  la  another  bottle,  also  containing 
1  quart  of  pure  water,  1  or.  of  glucose  is  dissolved.  When  the  nitrate 
of  silver  is  dissolved, a  small  quantity  oi  aqua  ammonia  is  added ;  this 
renders  the  clear  solution  muddy;  a  little  more  ammonia  is  then  added 
till  the  solution  again  clears.  The  contents  of  the  two  bottles  are 
then  mixed,  and  the  whole  poured  into  the  receptacle  containing  the 
which  is  tbeo  put  ia  a  warm  place  to  encourage  deposit,  and. 
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branch-pipes.  4.  By  using  a  stopping-valve  for  branch-pipes, 
applying  tension-valves  to  both  branch-pipe*  and  mam-pipe, 
adapting  water-closets  to  my  pneumatic  drainage  system.  7. 


1  sufficiently  coated,  ii  removed  from  the  receptacle,  and  thoroughly 
rinsed  in  water,  and  hung  up  to  dry,  after  which  it  may  be  coated  with 
tpirit-varniah. 

Improved  pneumatic  drainage  works  for  removing  and  utilising, 
fatal  matter.  Charles  Thicme  Liernur,  of  the  firm  of  Liernur  and 
l)e  Bruyo  Kopa,  engineers,  Frankfort  on  the  Maine,  Prussia.  Sep- 
tember 30,  1S73.— No.  3168.  The  invention  relates  to  a  process  for 
rendering  human  excrement  useful  instead  of  noxious,  by  means  of 
pneumatic  drainage-works.  1.  By  arrangement  of  pneumatic  drain- 
ipea  in  the  street,   a.  By  street  tcservoirs.   3.  By  arrangement  of 

5  f'y 
6.  By 
By  the 

of  a  stationary  air-pump  engine,  with  "  poudrette"  attachment, 
this  arrangement  being  for  the  purpose  of  spreading  the  fttcal  matter, 
immediately  after  its  arrival  in  the  central  reservoir,  in  thin  layers 
upon  surfaces  exposed  to  the  vacuum.  The  whole  being  an  improve- 
ment on  my  invention  for  which  Letters  Patent  were  granted  on 
May  i,  1869.  This  improvement  being  a  method  of  removing  human 
excrements  out  of  houses  and  cities,  and  converting  them  into  a  dry 
manure  or  poudrette  with  enc  and  the  same  steam-engine  in  one  con- 
tinuous unbroken  process,  employing  therefor  a  system  of  pneumatic 
sewerage  which  admits  water-closets,  and  by  which  no  locomobile 
engines,  waggons,  or  horses  are  required  in  the  streets,  nor  any  metal  or 
other  valvea  whatsoever  for  shutting  off  the  branch-pipes  from  the 
main-pipe. 

A  new  disinfectant  and  oxidising  agent.  William  Whitthread, 
analytical  chemist, Liverpool.  September  to,  1873. — N0.3160.  When 
manganese  tetrachloride  is  added  tooxidisablcbodica  it  is  decomposed, 
and  yields  a  equivalents  of  nascent  chlorine  and  t  equivalent  of  man- 
ganese dichloride.  1  use  also  the  higher  bromides  and  iodides  of 
manganese  and  other  metals.  When  1  treat  liquids,  such  as  sewage 
and  impure  waters,  with  the  above  disinfectants,  I  sometimes  remove 
from  tae  treated  liquid,  the  metallic  chlorides,  or  bromides,  or  iodide 
which  they  would  contain,  by  the  addition  to  the  liquids  ot  alkalies, 
alkatioe  carbonates,  or  the  alkaline1  earths  or  their  carbonates,  or  by 
[  the  liquids  through  filters  made  of  the  alkaline  earthy  car- 
1  alone  or  mixed  with  other  substances,  such  as  sand  and  gravel. 
Improvements  in  the  preparation  of  colouring  matters,  and  in  the 
application  of  the  same  to  the  dyeing,  printing,  and  marking  of  textile 
and  othtr  fabrics.  Alfred  Vincent  Newton,  mechanical  draughtsman, 
Chancery  Lane,  Middlesex.  September  30,  1873.— No.  3176.  The 
chief  object  of  this  invention  is  to  provide  a  colouring  matter  which, 
when  used  in  dyeing,  or  printing,  or  marking  fabrics,  will  produce  a 
permanent  stain,  impression,  or  marking,  in  contradistinction  to  the 
fugitive  or  changeable  effects  now  obtained.  To  this  end  a  mixture  is 
prepared  of  extract  of  logwood,  of  chromic  acid  (or  one  of  its  salts), 
and  aniline  black  or  aniline  blue-black,  soluble  in  water. 

Improvements  in  the  production  of  sulphuric  acid.  Hermann 
Sprengel,  Gloucester  Street,  Bclgrave  Road,  Middlesex.  October  1, 
1873.— No.  3189.  In  the  production  of  sulphuric  acid  as  now  generally 
adopted,  it  is  necessary  to  introduce  into  the  chambers  jets  of  steam 
in  order  to  effect  the  desired  combination  of  the  several  gases  employ  ed 
for  the  production  of  sulphuric  acid.  Now  this  invention  relates,  first, 
to  the  employment  as  a  substitute  for  a  jet  or  jets  of  steam,  or  in  con- 
junction therewith,  of  water  or  cf  acidified  aqueous  solutions  cither  of 
aulphuric  acid  or  of  nitric  acid,  the  same  being  converted  by  means  of 
jeta  of  steam,  or  by  means  of  jets  of  air  at  an  elevated  pressure,  or  by 
any  other  means,  into  an  exceedingly  finely-divided  condition  of  the 
fluid  or  into  spray.  Such  finely-divided  condition  of  the  fluids  em- 
ployed acting  in  a  manner  similar  to  steam,  but  forming  an  economical 
substitute  therefor.  One  other  part  of  my  invention  consists  in  the 
employment  of  sulphuric  acid  in  a  finely-divided  condition  or  spray 
for  effecting  the  absorption  of  the  lower  oxides  of  nitrogen  contained 
in,  or  escaping  from,  the  sulphuric  acid  chambers.  Another  part  of 
my  invention  relates  to  the  employment  of  sulphuric  acid  containing 
in  solution  nitric  acid  or  the  lower  oxides  of  nitrogen  or  mixtures  of 
the  same  in  a  finely-divided  condition  or  spray,  so  aa  to  utilise  the 
oxides  of  nitrogen  contained  therein  for  the  production  of  sulphuric 
acid  in  the  sulpburic  acid  chambers. 

Improvements  in  the  production  of  otont,  and  in  tht  application  of 
the  same  to  various  useful  purposes.  John  Henry  Johnson,  Lincoln's 
Inn  Fields,  Middlesex.  (A  communication  from  Pierre  Isidore  David, 
Paris).  October  a,  1873.— No.  3190.  It  is  proposed,  according  to  this 
invention,  to  apply  orone  to  the  decolourisation  or  bleaching  of  organic 
matters  in  such  a  manner  as  to  effect  their  decolourisation  by  the 
gaseous  method,  whilst  obviating  the  wetting  of  the  matters  operated 
upon.  This  invention  embraces  certain  processes  for  the  preparation 
of  crone.  11/  process,  by  chlorint.carbonic  acid  gas.and  ammoniac, — 
Chlorine  in  a  gaseous  slate  is  produced  in  a  closed  receptacle  by  one 
of  the  ordinary  means.  The  chlorine  obtained  is  introduced  into  a 
receptacle  containing  tbe  materials  to  be  decolourised ;  there  is  then 
projected  into  the  receptacle  containing  the  materials  a  rapid  current 
of  carbonic  acid  gaa  obtained  by  the  ordinary  means.  The  apparatua 
in  which  the  carbonic  acid  is  produced  communicates  with  another 
apparatus  containing  liquid  ammonia.  The  ammoniacal  fumes  or 
vapours  enter  the  carbonic  acid  gas,  and  are  conducted  by  it  into  the 
receptacle.  The  presence  of  tbe  ammoniac  and  carbonic  gases 
neutralise*  the  chlorhydric  acid,  whilst  maintaining  and  accelerating 
the  decolourisation.  2nd  process,  by  permanganate  of  time  and  sulphuric 
acid  -  This  permanganate  is  obtained  by  the  reaction  of  bi-oxide  of 
manganese  on  lime  by  means  of  heat.  It  it  placed  in  a  closed 
receptacle  which  communicates  with  another  receptacle  containing 
the  maierialatobcdccolourised.  By  gradually  pouring  sulphuric  acid 
through  a  tube  on  to  the  permanganate  of  lime,  oaonised  oxygen  is 
evolved,  which  pattea  into  the  other  apparatus,  and  produce*  the  de- 
colourisation. 3rd  process,  by  phosphorus  and  acetic  acid.— By  causing 
air  which  ha*  bubbled  up  through  acetic  acid,  contained  in  an  adjacent 
receptacle,  ta  bubble  up  through  the  water  which  contain*  the  hatf- 


|  submerged  phosphorus.  The  receptacle  which  contains  the  phosphorus 
I  communicates  by  a  tub:  with  tbe  receptacle  which  contain*  the 
material*  to  be  decolourised,  and  the  decolourisation  is  effected.  The 
bubbling  action  is  obtained  by  mean*  of  an  exhaust  or  blast  fan.  4th 
process,  by  alum,  chalk,  and  sulphuric  acid.—K  saturated  solution  of 
alum  is  prepared  by  elevating  the  temperature  to  about  t*o'  or  160'  F. 
To  this  is  added  carbonate  of  lime  in  powder,  in  the  proportion  of 
about  equal  weight  to  that  of  the  alum.  A  quantity  of  sulphuric  acid, 
about  equal  to  that  of  the  alum  or  chalk, is  then  poured  over  the  whole. 
Effervescence  is  produced,  aid  the  gas  which  is  evolved  is  conducted 
through  a  tube  into  a  receptacle  containing  he  material*  to  bo 
decolourised,  and  effects  their  decolourisation. 


NOTES  AND  QUERIES. 

Oxidising  Hydroaulphuric  Acid.— Could  any  of  the  readers  of 

your  valuable  paper  inform  me  if  there  is  any  cheap  and  < 


method  for  oxidising  hydroaulphuric  acid,  (H,S)?— HtS. 

Filtration  on  a  Large  Scale.— (Reply  to  E.  B.  M.).— The  writer 
has  found  the  patent  filter  press  made  by  Messrs.  Needham  and  Kite, 
of  Vauxhall,  and  described  in  the  "  Report  of  Her  Majosty's  Com- 
missioners—Exhibitions 1862  and  1867,"  the  most  useful  apparatus  for 
filtration  on  the  large  scale.— H.  E.  D. 

Lime  Crucible*.—  (Reply  to"Delta").— For  melting  plat  mum  by  tbe 
oxyhydrogen  flame,  these  can  be  readily  made  by  scooping  out  a 
suitable  hollow  in  a  piece  of  dense  quick-lime.  A  dome  or  cover  cm 
be  fitted  of  the  same  material,  and  a  channel,  groove,  or  hole  be  made 
to  admit  the  flame.— G.  A.  K. 

To  Remove  Gold  Letter*  from  Wire  Blind*.— (Reply  to  J.  S.). 
—  Pour  a  little  mercury  over  the  letters,  the  blind  being  first  placed  on 
a  table.  Allow  this  to  remain  until  an  amalgam  is  formed  with  the 
gold,  to  be  removed  with  a  small  brush.  If  any  varnish  be  present  to 
interfere  with  this,  apply  a  little  methylated  spirit  before  and  after.— 
G.  A.  K. 
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THE    COMMITTEE    ON  ADULTERATION. 

The  Select  Committee  on  the  Adulteration  of  Food  com- 
pleted their  task  of  receiving  evidence  on  the  22nd  ult. 
Among  the  chemists  examined  were  Drs.  Hassall, 
Cameron,  Tidy,  and  Voekker,  and  Messrs.  Wanklyn, 
Allen,  Bartlett,  and  Sutton.  Although  the  leading  public 
analysts  and  workers  on  the  detection  of  adulteration  are 
fairly  represented  here,  and  we  might  therefore  have  expected 
that  the  matter  would  be  thoroughly  sifted,  it  is  remarkable 
how  miny  notorious  adulterations  were  left  absolutely 
unnoticed,  and  how  various  were  the  opinions  expressed 
on  different  subjects.  Thus  Dr.  Hassall  and  Dr.  Voelcker 
thought  the  facing  of  tea  should  be  prohibited,  though  the 
latter  chemist  "  would  not  have  considered  i|  per  cent  of 
facing  (the  usual  amount)  an  adulteration."  Mr.  Wanklyn 
thought  faced  tea  should  not  be  regarded  as  adulterated, 
while  Mr.  Allen  considered  the  facing  an  adulteration 
when  black  tea  was  converted  into  green,  and  thus  given  a 
fictitious  value,  while  he  would  not  condemn  a  faced  green 
tea  merely  coloured  more  brightly  to  suit  the  public  taste. 

But  perhaps  the  most  startling  difference  of  opinion  was 
on  the  subject  of  butter,  Dr.  Voelcker  and  Mr.  Wanklyn 
having  apparently  denied  the  possibility  of  detecting 
foreign  fats,  while  Dr.  Hassall  and  Dr.  Tidy  were  equally 
certain  of  the  possibility.  There  can  be  little  doubt  that 
the  recognition  of  such  adulteration  in  butter  is  frequently 
possible,  but  we  can  well  imagine  that  there  are  cases, 
like  that  referred  to  by  Mr.  Wanklyn,  in  which  their 
detection  is  impossible,  and  few  chemists  will  doubt 
Mr.  Wanklyn'*  ability  to  concoct  a  mixed  butter  in  which 
Dr.  Tidy  would  fail  to  detect  the  foreign  fat. 

Dr.  Voelcker  and  Mr.  Wanklyn,  though  of  the  same 


mii.d  with  regard  to  butter,  were  at  variance  on  the 
subject  of  milk,  Mr.  Wanklyn  maintaining  the  accuracy 
of  his  "  standard,"  and  Dr.  Voelcker  disputing  the  possi- 
bility of  detecting  much  less  than  25  per  cent  of  water. 
We  quite  agree  with  the  latter  chemist  that,  if  we  rely  on 
the  density  of  the  milk  (as  recently  advocated  by  him), 
less  than  25  per  cent  of  water  cannot  be  detected  with 
certainty,  but  then  no  chemist  but  Dr.  Voelcker  would  rely 
on  the  density  of  milk  for  the  detection  of  adulteration. 
In  fact,  Dr.  Voelcker  strongly  objected  to  the  use  of  any 
standards  at  all,  and  thought  every  case  should  be  judged 
on  its  merits.  Dr.  Voelcker  is  also  reported  to  have  said 
that  he  would  not  himself  accept  a  position  as  a  public 
analyst,  as  it  would  lead  to  him  being  classed  with 
chemists  who  did  not  stand  very  high  in  the  profession. 
We  do  not  for  a  moment  doubt  that  Dr.  Voelcker  could 
have  held  such  a  position  had  he  desired  to  do  so,  and  the 
very  fact  that  chemists  of  good  standing  have  declined  the 
posts  is  the  reason  that  many  of  the  appointments  are   present  is 


held  by  third-rate  men.  In  casting  this  slur  on  a  body  of 
chemists  who  have  had  many  difficulties  to  overcome, 
Dr.  Voelcker  seems  to  forget  that,  as  an  agricultural 
chemist  ,he  is  already  classed  with  "  some  chemists  who 
do  not  stand  very  high  in  the  profession."  On  the  whole, 
we  are  rather  inclined  to  agree  with  Dr.  Hassall,  that 
there  is  more  fault  to  be  found  with  the  Act  than  with  the 
analysts,  and  that  chemists  who  arc  always  ready  to  give 
evidence  for  the  defence  should  be  regarded  with 
suspicion. 

Most  of  the  chemists  examined  were  asked  their  opinion 
as  to  the  desirability  of  appointing  referees  for  the  decision  of 
disputed  cases.  Dr.  Hassall  thought  such  an  appointment 
was  unnecessary,  while  Dr.  Voelcker  and  others  recom- 
mended the  utilisation  of  the  Inland  Revenue  Laboratory 
at  Somerset  House  for  the  purpose,  a  plan  which  Mr. 
Wanklyn  did  not  think  would  command  the  confidence  ot 
the  profession.  While  admitting  the  advantages  of  the 
Inland  Revenue  Laboratory,  Mr.  Allen  preferred  the 
appointment  of  independent  referees,  to  be  elected 
annually  by  the  public  analysts  themselves,  a  plan  which 
he  thought  would  ensure  the  election  of  the  best  men, 
and  prevent  the  evil  effects  of  personal  influence,  which 
so  often  causes  the  appointment  of  second-rate  or  in- 
competent men  to  important  posts.  Mr.  Allen  also 
advocated  the  personal  attendance  of  the  analyst  at  the 
hearing  of  the  case,  on  the  ground  that  his  statement 
was  the  very  cause  of  the  prosecution,  and  that  he  ought 
to  be  confronted  with  the  defendant.  Though  this  argument 
has  some  force,  and  the  personal  attendance  of  the  analyst 
may  be  possible  in  the  boroughs,  it  would  certainly  be  a 
mistake  to  make  it  essential  to  the  case,  as  it  would 
involve  great  difficulties  in  the  country  districts,  and 
might  cause  many  cases  in  which  adulteration  was 
detected  to  remain  unreported. 

Dr.  Tidy  is  reported  to  have  said  that  he  had  examined 
about  1000  samples  of  food  a  month,  and,  unless  we 
attribute  to  him  a  capacity  for  work  such  as  might  have 
been  possessed  by  Briareus,  we  must  agree  with  Dr. 
Voelcker  that  "  this  is  not  the  way  that  analyses  should 
be  made,  for  it  was  impossible,  from  the  number  made,  to 
take  every  case  carefully,  and  thoroughly  examine  every 
sample  with  the  mluutia  necessary  to  arrive  at  the  truth." 
And  yet  Dr.  Voelcker  advocated  the  concentration  of  the 
appointments  in  the  hands  of  a  few  analysts,  a  course 
which  would  necessarily  tend  to  inctease  the  very  evil  he 
deplores  1 

On  the  whole,  we  believe  it  is  impossible  to  over  rate 
the  good  done  by  the  inquiry,  and  we  are  glad  to  observe 
that  the  chemists  examined  were  unanimous  in  their 
opinion  of  the  good  effected  by  the  Act,  imperfect  as  it  at 


Digitized  byJGoogle 


Chemistry  Applied  to  the  Detection  of  Adulteration.  { 


Chemical  Nsws, 

Jury  3, 1874. 


CHEMISTRY  APPLIED  TO  THE  DETECTION  OF 
ADULTERATION. 
By  ALFRED   H.  ALLEN,  F.C.S. 
(Continued  from  p.  lit.) 

II.  Tea  Concluded). 

Moisture.— The  moisture  of  tea  in  the  commercial  con- 
dition is  generally  about  6  or  8  per  cent  of  the  weight. 
All  the  data  given  of  the  proportions  of  tannin,  insoluble 
matter,  ash,  &c,  refer  to  the  tea  in  its  commercial  state. 
The  lowest  recorded  percentage  of  moisture  is  4*9 \.  and 
the  highest  about  10. 

Extradite  Matter.— Some  chemists  prefer  to  evaporate 
to  dryness  the  aqueous  decoction  of  the  tea  instead  of 
weighing  the  residual  leaves.  It  is  evident  that  the 
extractive  matter,//**  the  moisture,  subtracted  from  100  0, 
will  be  the  percentage  of  insoluble  matter.    Thus  Peligot 

found—  Green  Tea    Black  Tea 

(Gunpowder).  (Souchong). 

Moisture   10  8 

Eatractive  matter  ..47  43 
Insoluble  matter    ..43  49 

100  100 

The  most  recent  published  determinations  of  the  ex- 
tractive  matter  in  tea  are  those  of  Mr.  Wigner,*  but,  as  in 
almost  every  instance  the  ash  is  abnormally  high,  in  one 
case  even  e*eeding  the  total  ash  found  in  the  original 
tea  his  results  must  be  accepted  with  caution. 

Theine.— Although  the  very  variable  proportion  of  theine 
present  in  tea  prevents  the  estimation  from  being  of  much 
value  for  the  detection  of  adulteration,  it  may  sometimes 
be  of  interest  to  determine  the  amount  present  in  a  par- 
ticular sample.  The  recorded  percentages  of  theine  vary 
greatly  even  with  the  same  observers,  Mr.  Bell,  for  instance, 
having  found  amounts  varying  from  1-9  to  5-8  per  cent. 
Stenhouse  places  the  average  proportion  of  theint  in  black 
tea  at  2  per  cent,  while  Peligot  found  upwards  of  6  per 

"The  advantages  of  the  various  methods  employed  for  the 
estimation  of  theine  have  been  compared  by  R.  Weyrich.f 
I  have  myself  used  Peligofs,  Mulder's,  and  Ztiller's 
methods,  and  am  not  satisfied  with  either  of  them  on  the 
score  either  of  simplicity  or  accuracy.  Zoller's  plan  is  the 
least  satisfactory  of  the  three.  A  good  process  for  the 
estimation  of  theine  is  still  a  desideratum,  but  I  have 
employed  the  following  method  of  extracting  theine  with 
very  satisfactory  results,  though  it  is  valueless  for  the 
determination,  owing  to  the  decomposition  of  some  of  the 
theine  by  the  lime :— 

The  tea  is  finely  powdered  and  mixed  into  a  paste  with 
slaked  lime  and  water,  and  allowed  to  rest  for  some  hours, 
with  occasional  stirring.  The  mixture  next  is  dried  at  a 
steam  heat,  and  repeatedly  treated  with  boiling  benzol  in  an 
apparatus  allowing  of  tne  condensation  of  the  vapour, 
until  no  more  colouring  matter  is  extracted.  The  liquid 
is  filtered,  and  the  benzol  distilled  off.  The  residue,  con- 
sisting of  impure  theine,  is  boiled  with  water,  and  the 
solution  filtered  while  hot.  On  evaporation  of  the  aqueous 
solution,  the  theine  is  deposited  in  long  silky  crystals, 
often  grouped  into  tufts.  It  is  usually  obtained  quite  pure 
by  the  above  treatment. 

Theine  being  a  very  weak  base,  the  salts  are  readily 
decomposed  even  by  dilution.  One  of  its  most  remarkable 
sails  is  the  tannate.  If  a  solution  of  gallo-tannic  acid  be 
added  in  excess  to  a  cold  aqueous  solution  of  theine,  a 
white  precipitate  of  tannate  of  theine  is  produced.  This 

•  Pharmaceutical  Journal,  May  16, 1874. 

1  Joutn.  Chem.  Soc.  1873.  P-  li«6f  ,    .  ,  .  . 

}  By  mine  a  thin  beaker  containing  a  solution  of  tannate  of  tne  re 
at  a  temperature  ju*t  above  the  precipnatini-point.  it  ia  rwcMble,  by 
adroitly  cooling  the  exterior  with  a  jet  from  a  waahmg. bottle  con- 
taining very  cold  water,  to  cauae  the  precipitation  to  follow  the  track 
ft  the  atrean\  and  thus  to  write  with  water.  The  eitrerne  eeneitive- 
nets  of  tannate  of  theine  to  change  nf  temperature  might  enable  it  to 
be  employed  aa  a  thennaecope.— A.  H.  A. 


is  far  more  soluble  in  hot  water  than  in  cold,  so  that  at  a 
certain  temperature,  dependent  on  the  concentration  of 
the  solution,  the  liquid  becomes  clear,  and,  if  the  vessel 
containing  it  be  cooled  externally  by  a  jet  of  water,  a  local 
precipitation  takes  place  where  the  cooling  occurs.t  On 
again  heating  the  liquid  it  becomes  clear,  and  the  experi- 
ment may  be  repeated  any  number  of  times,  a  few  degrees 
difference  of  temperature  being  sufficient  to  produce  the 
change.  On  standing  the  precipitate  collects  at  the 
bottom  of  the  vessel  as  a  sticky  mass,  capable  of  re-solu- 
tion without  change  on  application  of  heat. 

The  above  facts  clearly  prove  the  necessity  of  using  hot 
water  for  extracting  the  theine  from  tea,  and  seem  to  indi- 
cate the  probable  cause  of  the  turbidity  noticed  when 
strong  infusions  of  certain  Indian  teas  are  cooled. 

According  to  Mulder,  tannate  of  theine  contains  41  9 
per  cent  of  theine. 

Under  the  action  of  oxidising  agents,  theine  behaves  like 
uric  acid,  and  forms  a  coloured  product  analogous  to 
alloxantin,  capable  of  conversion  into  a  murexidc-like 
substance  by  the  action  of  ammonia.  'Ihese  facts  may  be 
utilised  for  the  detection  of  theine,  but  the  test  requires 
to  be  applied  with  caution. 

The  residue  supposed  to  contain  theine  is  moistened 
with  strong  hydrochloric  acid,  a  small  crystal  of  potassium 
chlorate  is  added,  and  the  mixture  exposed  to  a  steam 
heat  for  some  minutes,  after  which  it  is  subjected  cautiously 
to  the  action  of  ammonia,  an  excess  being  avoided.  A 
crimson  or  purple  colouration  proves  the  presence  of 
theine. 

Theine  is  fusible  at  178*  C,  and  sublimes  unchanged 
at  185°,  and  is  deposited  in  beautiful  acicular  crystals. 
Theine  is  readily  soluble  in  hot  water,  the  solution 
depositing  on  cooling  a  mass  of  crystals  of  the  composition 
CgHwN^a  +  HjO. 

Analyses  of  Tea. 
In  the  following  tables  I  have  given  the  results  of  the 
analyses  of  a  number  of  genuine  teas.  I  have  only  been 
able  to  avail  myself  of  recent  analyses,  partly  because  the 
methods  of  examination  are  new,  and  partly  because  most 
observers  have  omitted  to  mention  the  kinds  of  tea  em- 
ployed, or  to  indicate  the  details  of  the  methods  used, 
thus  rendering  it  impossible  to  utilise  their  results  :— 

Percentage  of  Theine  in  Tea. 

Percentage.    Vind  of  Tea.  Observer. 

Highest  amount..      6  21      Gunpowder  Peligot. 

58  -  Bell. 

Lowest  amount . .       rg  —  Bell. 

„         „  1 01      Congou  Stenhouse. 

Average     ..    ..      2*00      Black  Stenhouse. 

The  common  descriptions  of  tea  often  contain  as  much 
theine  as  the  finest. 

Percentage  of  Tannin  in  Green  Tea. 

Percentage.         Kind  of  Tea.  Obierver 

By  gelatin— 

...  ,                              J  Mixed  hyson  and  1  A11 

Highest..    ..    19  a     {     gunpowder     ]  Min- 

Lowest..    ..    io-ia   Very  fine  gunpowder  Bell. 

Percentage  of  Tannin  in  Black  Tea. 

Percentage.  Kind  of  Tea,  Obeener. 

By  gelatin — 

Highest..    ..    r5-a     {V^,rg8o?°,0n8}  A"«- 
Lowest..    ..     9*5     Finest  Souchong  Bell. 
Average  of  8..    10-97    Congou  and  Souchong  Bell. 

By  lead- 
Highest..    ..    it-6     Horniman's  black  Allen. 
Lowest..  85     Broken  leaf  congou  Alien. 

Average  of  28  10  0  Various  Allen. 
The  proportion  of  tannin  appears  rather  to  increase  as 

the  leaf  gets  older. 
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Ptrttntage  of  InsolubU  Matter  in  Black  Tta. 

Percentage.  Kind  of  Tea.  Observer. 

On  whole  leaves — 

Highest..    ..    6o-ia    Kaisow  Congou  Bell. 
Average  of  5..    5877   Congou  and  Souchong  Bell. 
On  pounded  tea- 
Highest..    ..    53-6     Moning  Congou  Allen. 
Lowest . .    . .    467     Pekoe  Allen. 
Average  of  13   49-0     Various  Allen. 

The  insoluble  matter  increases  somewhat  with  the  age 
of  the  leaf. 

Ptrctntagt  of  Ash  in  Tta. 

A^unt'.  ilS.      Av««««-  Obssnrtr. 

Total  ash  . .    . .   6  06  5  30  (of  7  )  5  75  Wanklyn. 

h      M  6*15  5-32  (of  9  )  5  66  Wilson. 

S'99  5  53  \°l  Hi  5  66  Wigner. 

..  6  34  5-30  (of  to)  5  75  Allen. 

Soluble  in  water   3  80  3  06  (of  10)  3-34  Allen. 

n  ..      3*35  275  (of  »4)  3  01  Wigner. 

,,  ,,      3*33  a-66  (of  9  )  3-00  Wilson. 

Alkalinity  as  K,0    188  1-36  (of  20)  162  Wigner. 

Silica  071  016  (of  24)  0-44  Wigner. 

„  0*82  0*20  (of  9  )  o  5  5  Wilson. 

Ferric  oxide      ..    0-09  0-03  (of  9  )  0-063  Wilson. 

„      „  c-26  016  (of  3  )  0  21  H  assail. 

A  low  soluble  ash  usually  indicates  an  inferior  tea. 
Assam  tea,  however,  frequently  gives  a  low  soluble  ash. 
The  composition  of  the  ash  of  tea  varies  somewhat  with 
the  age  of  the  leaf,  the  potash  and  phosphoric  acid  dimin- 
ishing as  the  leaf  becomes  aged. 

The  following  analyses  by  Zoller  show  the  composition 
of  the  ash  of  tea  before  and  after  infusion  :— 

Original  Tern.  Infused  Leave*. 

Potash   3922  7-34 

Soda   0-65  0-69 

Magnesia   647  11-45 

Lime   434  1076 

Ferric  oxide   4  38  9  53 

Manganous  oxide  ..  ..  1-63  1-97 
Phosphoric  acid     ..    ..    14  55  25'4» 

Sulphuric  acid  trace  trace 

Silica   435  7'57 

Carbonic  acid  24  30  25-28 

Chlorine   081 


100-00  10000 
It  will  be  observed  that  more  than  three-fourths  of  the 
total  potash  is  lost  by  infusion,  so  that  the  alkalinity  of 
the  ash  is  a  valuable  guide  in  determining  whether  a  sam- 
ple of  tea  has  been  mixed  with  previously  infused  leaves  ; 
but  as  the  percentage  of  potash  also  diminishes  as  the  leaf 
ages,  the  conclusion  is  somewhat  fallacious.  The  per- 
centage of  phosphoric  acid,  on  the  other  hand,  is  dimin- 
ished by  ageing,  and  incrtastd  by  infusion,  so  that  we 
have,  in  its  estimation,  another  most  valuable  means  of 
recognising  the  presence  of  exhausted  leaves. 

The  following  analyses  show  the  proportions  of  the 
principal  constituents  of  previously  infused  leaves  :— 

i 


Moisture  

Inaol.  matter  (on  whole 
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Ditto  (00  powdered  tea)  —  —  7S  t  7*i>  713  —  — 
Tannm(by,eU,in)  ..  09  o  M  -  -  «  -  - 
Tanmn(byread)..    ..        -      -      ,8      40      31      -  - 

akohoieC,,"U,e'i  **}      **      375   -       _       j  8      -  - 
Soluble  aah  "  —       —     05a     038    073    0  41  083 

Alkalinity  of  a»h..    ..        -       _    _       _       -     04J  0  80 

Certain  kinds  of  tea  are  especially  liable  to  particular 
adulteration*,  and  therefore  the  examination  necessary 
depend  on  the  nature  of  the  sample. 


Adulteration  by  siliceous  and  magnetic  matter  is  almost 
confined  to  caper,  lie,  and  gunpowder  teas,  and  mixtures 
containing  them. 

Extraneous  astringents  are  often  present  in  the  above 
classes,  and  occasionally  also  in  ordinary  black  tea. 

Exhausted  leaves  are  re-made  into  caper  and  gunpowder, 
and  are  also  mixed  with  ordinary  tea. 
Foreign  leaves  are  met  with  in  teas  of  all  classes. 
Black  tea  is  sometimes  painted,  and  sold  as  gunpowder 


tea 


(To  be  continued.) 


ON  CONIFERINE.  AND  ITS  CONVERSION  INTO 
THE  AROMATIC  PRINCIPLE  OF  VANILLA.* 
By  FERD.  T1EMANN  and  WILH.  HAARMAN. 

The  sap  of  the  cambium  of  coniferous  trees  contains  a 
beautiful  crystalline  glucoside,  coniferine,  which  was  dis- 
covered by  Hartig,  and  examined  some  years  ago  by 
Kubel,  who  arrived  at  the  formula  C^H^jOn  f  3  aq.  A 
minute  study  of  this  compound  leads  us  to  represent  the 
molecule  of  coniferine  by  the  expression  CioH^Og-f- 2  aq, 
the  percentages  of  which  nearly  coincide  with  the  theo- 
retical values  of  Kubel's  formula. 

Submitted  to  fermentation  with  emulsine,  coniferine 
splits  into  sugar  and  a  splendid  compound,  crystallising 
in  prisms,  which  fuse  at  73°.  This  body  is  easily  sokiblc 
in  ether,  less  so  in  alcohol,  almost  insoluble  in  water  ; 
its  composition  is  represented  by  th*.  formula  C|0HuOj. 
The  change  is  repreiented  by  the  equation — 

C,6H„Oe + Ha0  -  C6Hia06 + CI0H  „0  j. 

Under  the  influence  of  oxidising  agents,  the  products 
of  fermentation  undergoes  a  remarkable  metamorphosis. 
On  boiling  it  with  a  mixture  of  potassium  bichromate  and 
sulphuric  acid,  there  passes  with  the  vapour  of  water,  in 
the  first  place  elhylic  aldehyd,  and  subsequently  an  acid 
compound  soluble  in  water,  from  which  it  may  be  removed 
by  ether.  On  evaporating  the  ethereal  solution,  crystals 
in  stellar  groups  are  left  behind,  which  fuse  at  8tV  These 
crystals  have  the  taste  and  odour  of  vanilla. 

An  accurate  comparative  examination  has  proved  them 
to  be  identical  with  the  crystalline  substance  which  con- 
stitutes the  aroma  of  vanilla,  and  which  is  often  seen 
covering  the  surface  of  vanilla  pods. 

On  analysis,  the  crystals  we  obtained  were  found  to 
contain  CgHsOj.  This  is  exactly  the  composition  which 
recent  researches  of  Carles  have  established  for  the  aro- 
matic principle  of  vanilla.  The  transformation  of  the 
crystalline  product  of  fermentation  into  vaniiline  is 
represented  by  the  following  equation  :— 

C,0H„O3  +  O  -  C,H40  -f  CgHsOj. 
To  remove  all  doubt  regarding  the  identity  of  artificial 
vaniiline  with  the  natural  compound,  we  have  trans- 
formed the  former  into  a  series  of  salts,  which  have  the 
general  formula  Cnll-Mi'-,  and  into  two  substitution 
products.  CsH7Br03  and  CsH^Oj.  br>sh  of  which  had 
previously  been  prepared  by  Carles  from  the  natural  com- 
pound. 

In  order  further  to  elucidate  the  nature  of  vaniiline,  we 
have  submitted  this  body  to  fusion  with  alkali.  The 
product  of  this  action  is  a  well-known  acid  discovered  by 
Strecker,  and  described  by  him  as  protocatcchuic  acid, 
C7H6O4,  which  is  thus  formed  : — 

CgHsOj+HO-CyH^+HjO  +  COj. 

We  have  identified  this  substance  by  analysis,  by  the 
study  of  its  reactions,  and  also  by  transforming  it  into 
pyrocatcchine,  C^l,,0:, 

C7H6O4  =  C6H60,  +  COJ.  r 
The  transformation  into  protocatcchuic  acid  fixes  th« 
constitution  of  vaniiline.    This  compound  is  the  methj 
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atcd  aldehyd  of  protocatechuic  acid  ;  its  composition 
icfetrcd  to  benzol  is  represented  by  the  formula— 

C6H8— OH 
xCOH. 

Indeed,  submitted  under  pressure  to  the  adion  of 
hydrochloric  acid,  vanilline  spliu  into  chloride  of  methyl 
and  protocatechuic  aldehyde— 

--OCHj  ,OH 
C6H,-OH    +HCUCHJC1  +  C6H3-OH 
^COH  -.COH. 
A  corresponding  adion  takes  place  with  hydriodic  acid; 
but  in  this  case  the  aldehyd  is  destroyed. 

An  additional  proof  of  the  correctness  of  our  view  re- 
garding the  constitution  of  vanilline  is  obtained  by  treating 
this  substance  with  acetic  anhydride  and  benzoyl  chloride. 
The  adion  did  not  go  beyond  the  formation  of  the  com- 


-^OCH, 
C6H3-OC2H30 
^COH, 

and— 

^•OCH, 
C6H3— OC7H50 
^COH, 

showing  that  vanilline  does  not  contain  more  than  one 
hydroxylic  group. 

The  constitution  of  vanilline  being  thus  made  out,  there 
could  be  no  doubt  tegarding  the  strudure  of  the  produd 
of  fermentation  from  which  vanilline  arises.  This  com- 
pound is  the  ethylic  ether  of  vanilline— 

^OCH, 
CcHj— OC,H3 
""•COH. 

That  such  is  the  constitution  of  the  body  is  proved  by 
the  simultaneous  formation  of  ethylic  aldehyd  when 
vanilline  is  formed.  We  obtained,  however,  an  additional 
confirmation  of  this  conception  by  submitting  the  produd 
of  fermentation  to  the  adion  of  hydriodic  acid  under 
pressure,  when  an  alcohol  iodide  was  formed,  which  we 
mccecdcd  in  separating  into  the  iodides  of  methyl  and 
ethyl— 

CgHj-OC.Hj  +  2HI  =  CH3I+CaIi5l  +  C6H3-OH 


-con 


♦COH. 


The  experiments  we  have  described  in  this  note  were 
performed  in  the  laboratory  of  Professor  A.  W.  Hofmann, 
to  whom  we  are  deeply  indebted  for  advice  and  assistance 
he  has  given  us  in  the  course  of  these  researches. 


ON  THE 

CONDITION    OF   THE  IMPURITIES  IN  COAL- 
GASES  OF  HIGH  AND  LOW  ILLUMINATING 
POWER. 

By  CHARLES  K.  C.  TICHBORNE.  Ph.D.,  F.C.S.,  M.R.I.A.,  4c. 

IN  the  years  1872  and  1873  I  had  an  opportunity  of  trying 
some  expetiments  in  connection  with  the  condition  of 
the  impurities  in  gas  of  a  high  standard  (20  candles).  My 
first  experiments  were  instituted  to  see  how  far  carbon 
was  adually  disseminated  through  the  atmosphere  from 
these  gases,  or  whether  a  2o-candle  gas  would,  as  described 
by  Professor  Frankland.owe  its  higher  illuminating  power 
to  the  radiation  of  light  from  denser  hydrocarbon  vapours 
or  from  solid  particles.'  This  enquiry,  after  a  time, 
developed,  as  will  be  seen,  into  one  of  another  charader; 
but  I  will  Erst  detail  my  preliminary  researches. 

It  is  probable  that  the  main  increase  in  the  illuminating 
power  of  a  gas  is  due  to  the  causes  specified  by  Professor 
Frankland,  but  it  is  equally  certain  that,  in  pradice,  solid 

•  l'nit  "  On  the  Cumbuvtion  of  Hv.lru^en,  Oivgcn,  and  Carbonic 
OxiJc  undir  Uieat  Pjcuiurc.""— Fni.  key.  Sue,  vul.  xvi.,  p.  419. 


carbonaceous  particles  are  more  freely  disseminated  from 
the  gas  of  a  high  standard  than  from  a  low  one,  say  a 
i6  candle,  the  conditions  being  exadJy  similar  as  regards 
burner  and  supply  of  air.  This  fad  may  be  determined  in 
many  ways.  In  one  of  my  experiments  four  small 
chambers  were  construded  for  the  relative  and  optical 
examination  of  the  atmospheres  resulting  from  the  com- 
bustion of  these  gases  by  the  eledric  or  lime  light.  Two 
chambers  are  required  for  the  examination  of  one  light ; 
and  the  two  experiments  with  the  different  gases  under 
examination  were  simultaneously  performed. 

Filtered  air  was  introduced  in  one  of  the  chambers,  in 
which  the  gas  was  burning  from  an  ordinary  fish-tail 
burner,  and  the  produds  of  combustion  passed  into  the 
second,  or  dark  chamber,  through  which  passed  a  beam 
of  bright  light.  It  is  very  easy  to  arrange  these  com- 
partments or  chambers  in  such  a  manner  that  a  com- 
parative view  of  the  results  may  be  determined  by  the 
eye.  The  combustion  of  the  gas  must  be  regulated  by 
watching  the  metres  provided  for  the  purpose  of  con- 
trolling  the  supply.  It  may  be  objeded  to  such  a  mode 
of  examination  that  the  light  impinging  upon  the  clouds 
of  heavy  hydrocarbons  would  produce  similar  effeds 
to  solid  carbon  ;  but  the  carbon  deposit  can  be  virtually 
procured  by  placing  cold  plates  of  glass  at  stated  distances 
over  openings  along  the  route  of  the  escaping  vapours. 
An  arrangement  was  made  by  which  cold  water  was 
allowed  to  flow  at  the  back  of  the  plates  to  keep  them 
cool.  These  plates  will  reveal  a  slight  deposit  of  carbon 
•vhen  examined  by  the  eledric  or  lime  light,  and  from  the 
relative  examinations  so  effeded  by  them,  and  the  pre- 
vious experiments,  there  could  be  little  doubt  that  the 
high  illuminating  gas  gave  a  greater  deposit,  cattrit 
paribus. 

These  experiments,  however,  were  not  followed  up, 
because  they  gave  no  pronounced  information.  The 
results  were  not  quantitative,  and  were  only  confirmatory, 
to  a  certain  extent,  of  what  our  general  observations  have 
premised,  viz.,  that  20-candle  gas,  as  made  pradically  in 
gas  retorts,  will  deposit  carbonaceous  matter  more  fully 
than  i6-candle  gas.  This  question,  however,  is  outside 
the  question  of  illuminating  intensity,  and  is  an  accidental 
.but  an  accompanying  fad.  From  my  experiments,  I  am 
of  opinion  that  coal-gas  of  the  lowest  standard,  possessing 
any  amount  of  luminosity  worth  mentioning,  will  show 
traces  of  this  deposit  when  submitted  to  searching  tests. 

My  attention  was  first  at  traded,  in  the  winter  of  the 
year  1872,  to  the  marked  effed  of  the  combustion- 
produds  of  gas  on  some  fabrics  dyed  with  aniline  colours, 
and  from  certain  indications  then  perceived  the  following 
investigations  were  instituted  :— I  determined  to  investi- 
gate the  produds  of  combustion  from  different  gases 
possessing  different  illuminating  powers,  chemically  and 
quantitatively— the  gases  to  be  burnt  in  as  nearly  as 
possible  the  same  condition  as  we  should  use  them 
in  our  ordinary  consumption.  And  as  in  these  experi- 
ments my  objed  was  to  obtain  extreme  gases,  or  gases 
which  would  present  extreme  phases  as  regards  their 
condition,  I  arranged  to  have  two  in  use,  one  of  x 
low  illuminating  power,  obtained  by  passing  the  ordinary 
gas  at  my  disposal  through  a  given  volume  of  spirit.  The 
gas  played  through  the  spirit  in  a  specially-arranged 
vessel,  and  the  results  were  remarkably  uniform  if  the 
amount  of  spirit  was  regulated  with  each  measure  of  gas. 
The  spirit  was  found  to  be  strongly  impregnated  with  the 
hydrocarbons,  and  was  rejeded  after  each  experiment. 
At  the  exit  of  the  wash-bottle  was  arranged  a  short  con- 
densing apparatus  of  a  simple  nature,  intended  to  eliminate 
as  much  as  possible  all  liquids  from  the  experimental 
gas.  Even  the  spirit  itself  is,  to  a  certain  extent,  found 
floating  onwards,  due  to  the  attradion  of  liquids  by 
miscible  vapours.  My  gas  with  the  high  illuminating 
power  was  obtained  by  substituting  the  light  petroleum 
hydrocarbons  (boiling  from  25°  to  30°  C.)  for  the  spirit  in 
the  washing  apparatus,  using  the  same  amount,  and  re- 
ceding after  each  experiment  as  before. 
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From  the  slowness  of  the  combustion,  and  the  necessary 
complications  of  the  apparatus,  it  was  quite  impossible  in 
such  experiments  to  determine  the  adual  illuminating 
power  of  the  adual  gas  performing  the  experiments  ;  but 
when  I  say  that  the  gas  used  in  one  set  of  experiments 
marked  on  an  average  12  to  I2i-candle  gas,  and  that  the 
carbonised  gas  marked  on  an  average  21  candles,  I  think 
there  is  little  question  but  that  there  was  margin  enough 
to  allow  of  any  slight  fluctuations  there  might  be  in  this 
reaped  in  the  original  gas  with  which  I  was  manipulating. 

The  experiments  were  pat  on  at  the  same  hour,  and  all 
performed  under  as  like  a  condition  of  circumstances  as 
possible.  The  gas.  when  burned  in  Letheby's  apparatus, 
gave  0*41  gr.  of  sulphur  for  each  xo  feet,  and  may  be 
considered  as  a  fair  specimen  of  a  commercial  gas. 

The  photometer  used  in  these  experiments  was  Bun- 
sen's,  with  Letheby's  modifications.  Each  observation 
was  made  with  ten  readings  taken  at  minute  intervals, 
and  the  average  formed  the  determination. 

From  the  unmistakable  evidence  of  sulphurous  anhy- 
dride ("  sulphurous  acid  ")  found  in  a  given  sample  of 
gas  of  a  high  illuminating  power,  determinations  were 
instituted  with  regard  to  this  substance,  or  rather,  we 
should  say,  the  condition  of  oxidation  in  which  the  sul- 
phur molecule  would  be  given  off.  It  is  hardly  necessary 
to  say  that  sulphur  rarely  passes  to  the  burner  as  sulphide 
of  hydrogen  ;  if  the  gas-makers  know  their  business,  it  is 
chiefly  as  sulphide  of  carbon  that  it  exerts  its  deleterious 
influence.  Let  it  be  understood,  however,  that  it  is  im- 
material whether  the  sulphur  is  present  as  sulphide  of 
hydrogen  or  sulphide  of  carbon  ;  the  produds  will 
be  SO.,  or  S03,  sulphurous  or  sulphuric  anhydride, 
accord.ng  to  the  perfedion  of  the  combustion.  The 
fir*t  adion  of  heat  upon  bisulphide  of  carbon  is  to 
resolve  it  into  its  elements,  carbon  and  sulphur,  which 
are  burnt,  respedively,  into  carbonic  acid  and  sulphu- 
rous anhydride,  according  to  the  following  equation : — 
CSj-r-60:*COj-r-2SOj.  Therefore  we  may  consider  that 
the  combustion  of  bisulphide  of  carbon  in  coal-gas  is 
tantamount  to  the  combustion  of  sulphur  itself.  It  is 
generally  stated  that  the  result  of  the  combustion  of  sul- 
phur in  atmospheric  air  or  oxygen  is  sulphurous  acid ; 
but  this  is  only  partially  right  -in  fad,  in  experiments 
performed  for  the  purpose  I  always  find  that  a  trace  of 
sulphuric  acid  is  formed,  and  that  much  more  is  formed 
in  the  presence  of  a  large  supply  of  oxygen,  or  in  the 
presence  of  the  lower  oxides  of  nitrogen,  which  it  will  be 
seen  further  on  may  probably  occur  in  coal-gas. 

Sulphuretted  hydrogen  burns  very  easily,  and  the  com- 
bustion  is  generally  attended  with  the  produdion  of  free 
aulphur  if  there  is  an  imperfed  access  of  air,  or  if  the  gas  is 
eliminated  in  large  volumes ;  but  such  a  decomposition  is 
hardly  likely  to  occur  in  coal-gas. 

The  experiments  were  performed  in  Letheby's  appa- 
ratus for  the  estimation  of  sulphur  in  gas.  It  was 
very  convenient  to  apply  the  chemical  examination 
intended  to  the  produds  of  combustion,  and  the  objed 
was  not  so  much  the  estimation  of  the  sulphur  as  to  get  a 
qualitative  examination  of  the  produds  of  combustion. 
In  these  experiments  15  to  30  (generally  20)  feet  of  gas 
were  allowed  to  pass  through  the  metre  at  the  rate  of 
I)  hours  to  each  foot  of  gas.  The  carbonising  or  de- 
carbonising apparatus  (as  the  case  might  be)  was  placed 
between  the  meter  and  the  burner,  and  the  produds  of 
combustion  were  mixed  with  vapour  of  ammonia,  and,  by 
a  bent  glass  chimney,  were  conveyed  into  the  ordinary 
large  glass  cylindrical  receiver.  lift  the  preliminary  ex- 
periments, the  ammoniacal  vapour,  used  to  fix  the 
volatile  acid,  was  introduced  just  below  the  burner,  with 
the  intention  that  it  should  be  drawn  through  the  apparatus 
by  the  strong  draught  produced  by  the  combustion.  It 
will  be  seen  that  another  arrangement  had  to  be  adopted, 
owing  to  an  unforeseen  readion.  Two  fluid  ounces  of 
distilled  water  were  introduced  into  the  receiver  to  assist 
and  determine  the  condensation  of  volatile  produds,  and 
the  whole  was  supplemented  by  a  very  long  tube,  which 


condensed  and  brought  back  into  the  cylinder  all  the 
combustible  produds.  The  total  amount  of  the  sulphur 
in  the  gas  averaged  4*16  grains  per  100  feet,  determined 
by  precipitating  the  produds  with  chlorate  of  barium 
(Ba2CIOj)  in  a  hot  solution. 

Having  estimated  the  total  sulphur,  the  objed  we  had  in 
view  was  now  to  estimate  the  amount  of  sulphur  eliminated 
from  the  burner  as  SOa,  and  for  this  purpose  a  volumetric 
solution  of  iodine  was  used,  each  100  c.c.  of  which  repre- 
sented 0*2  grain  of  sulphur  or  0*4  grain  of  sulphurous 
anhydride. 

The  6rst  experiments  were  performed  with  an  Argand 
burner,  the  ammonia  being  introduced  into  the  centre  of 
the  flame  by  a  tube ;  hardly  any  evidence  of  sulphites 
could  be  found  in  the  receiver,  owing  to  the  produdion  of 
lower  oxides  of  nitrogen.  An  ordinary  fish-tail  burner 
was  at  this  stage  of  the  investigation  substituted  for  tho 
Argand  burner,  and  the  following  were  the  results  with  a 
ax-candle  gas  :— 

to  feetl  required  7  c.c.  vol.  sol.  I. 


1. 
2. 
3- 


20 
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When  the  produds  of  combustion  were  acidulated  with 
sulphuric  acid  previous  to  the  estimation  with  the  volu- 
metric solution,  indications  were  still  there  of  the  lower 
oxides  of  nitrogen,  and,  from  the  discordant  results,  it  was 
self-evident  that  there  was  some  cause  of  error.  In  fad, 
the  diffusion  of  the  ammoniacal  gas  was  so  rapid  that  part 
of  its  vapour  was  burnt  at  the  expense  of  the  flame  under 
experiment.  To  remedy  this,  the  ammoniacal  gas  was  so 
arranged  that  it  should  enter  the  large  glass  cylinder  just 
where  the  bent  chimney  conveying  the  produds  entered, 
so  that  the  cylinder  was  always  full  of  ammoniacal  vapour, 
but  there  should  not  be  any  in  the  chimney,  the  draught 
being  so  strong  that  all  the  vapours  are  swept  forward 
through  the  apparatus  with  some  considerable  impetus. 

After  this  arrangement  was  effeded,  the  experiments 
proceeded  with  considerable  regularity  as  will  be  observed 
from  the  following  figures  :— 

30  feet  required  35-5  c.c.  vol.  sol.  I. 
3°    it       11      3*5    ••  •• 

30      H  II  36'0     II  »• 

showing  an  average  of  11*5  c.c.  of  the  volumetric  solution 
of  iodine  as  being  neutralised  by  the  produds  of  com- 
bustion of  10  feet.  This  represents  0*023  °f  S  to  the 
to  feet,  or  0-23  of  a  grain  of  sulphur  eliminated  as  sul- 
phurous acid  to  the  100  feet. 

The  experiments  were  repeated,  but  the  gas  was  de- 
carbonised by  passing  it  through  the  measured  quantity 

j  of  methylated  spirit  as  detailed.    At  the  conclusion  of  the 
experiments,  the  gas  was  found  saturated  with  volatile 

I  hydrocarbons  of  the  benzol  series,  and  small  quantities 
of  hydrocarbons  having  a  high  boiling-point. 

20  feet  required  9  0  c.c.  vol.  sol.  I. 

20   „       „       80    „  „ 

20   „       „      1 1-5    „  ,, 
Average  of  this  gas,  therefore,  calculated  to  the  60  feet, 
only  gave  '0095  grain  of  sulphur  as  given  off  in  the  form 
of  sulphurous  acid  to  each  10  feet. 

To  sum  up  these  experiments  as  far  as  they  have 
gone,  we  may  state  that  one  of  the  most  important 
observations  made  consists  in  the  fad  that  in  a 
gas  of  a  high  illuminating  power  a  very  large  pro- 
portion  of  the  sulphur  is  eliminated  as 
acid,  that  in  one  of  a  low  illuminating  power  a 
siderable  portion  will  be  eliminated  as  sulphuric  acid. 
Another  important  phase  of  the  combustion  is  that  the 
ammonia,  or  such  volatile  compounds  as  aniline  (if  they 
exist  in  coal-gas),  will  be  converted  into  nitrous  acid  or 
some  of  the  other  low  oxides  of  nitrogen. 

The  produds  of  the  slow  combustion  of  ammonia  would 
seem  to  be  nitrite  of  ammonia;  and  ammoniacal  gas  and,- 
oxygen,  according  to  K.  Kraut,  is  entirely  converted  in' 
that  gas  by  a  spiral  of  platinum  wire.   It  is  also  proba' 
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that  tome  bisulphide  of  carbon  is  retained  by  tome  of  the 
fluid  used  in  these  experiments.  This  might  account  for 
the  low  amount  of  sulphur  found  in  the  relative  experi- 
ments, but  not  for  the  great  discrepancy  in  the  two  series 
of  estimations. 

As  regard*  the  relative  therapeutical  effects  of  sulphuric 
vtnui  sulphurous  acids,  it  might  be  said  that  the  ultimate 
results  would  be  the  same  because  the  sulphurous  acid 
becomes  gradually  converted  into  the  higher  oxide.  This 
is  only  true  to  a  very  limited  extent ;  in  fact,  the  sulphuric 
acid  vapours  are  much  more  local  in  their  effects,  whilit 
the  sulphurous  acid  is  diffused  at  once  through  the  apart- 
ment, and  may  be  perceived,  by  virtue  of  its  irritating 
effects  upon  the  lungs,  in  any  part  of  the  room.  It  is 
probable  that  in  the  storage  of  delicate  goods  they  would 
be  much  more  likely  to  be  injured  by  the  sulphurous  acid, 
%ni,trgo,  by  the  20-candle  gas,  than  from  the  emanations 
from  locandle  gas.  I  am  of  opinion,  also,  that  there  is 
more  sulphide  of  carbon  present  in  ordinary  gas  than  is 
generally  stated,  and  that  it  escapes  all  the  ordinary  pro- 
cesses of  estimation.  I  must,  however,  reserve  this  point 
for  another  communication. 

As  regards  the  Letheby's  apparatus,  it  seems  capable  of 
performing  many  experiments  having  an  important  and 
useful  bearing.  Its  great  recommendation  is  that  it 
submits  the  gas  to  a  combustion  similar  to  that  which 
takes  place  in  its  daily  use,  and  that,  if  more  perfect  com- 
bustion of  the  sulphur  took  place  upon  burning  the  gas 
with  spongy  pljtinum,  as  in  Valentine's  process,*  it  would 
not  give  the  information  we  require  in  these  special 
investigation?. 

The  experiments  embodied  in  this  paper  are  not  put 
forward  as  by  any  means  complete,  but  they  may  be  viewed 
as  pioneers  of  a  style  of  investigating  which  must  be 
attended  with  some  novel  results,  and  must  repay  the  ex- 
perimenter. The  presence  of  ammonia  in  the  gas  will 
determine  the  elimination  of  the  sulphur  as  sulphuric  acid. 


as  the  water  was  a  pure  one,  and  free  from  lead, — and 
that  oxide  of  tin  was  not  regarded  as  injurious. 

On  the  37th  of  March,  1874,  the  superintendent  of  the 
works  again  wrote  as  follows : — 

"  We  enclose  specimens  of  the  lining  of  the  tank  which 
contained  the  water,  the  purity  of  which  we  were  suspicious. 
We  may  be  mistaken,  but  it  does  seem  to  us  that  the  lining 
has  been  destroyed  by  the  action  of  the  water,  in  a  moat 
unusual  manner.  The  tank  lining  has  lasted  only 
five  years.  There  has  been  a  free  and  ample  circulation 
of  fresh  water  constantly  in  use  in  the  day  time,  at  the 
hotel  where  our  tank  is  located  ;  and  yet,  for  some  cause 
unaccountable  to  us,  the  lining  (which  is  block-tin)  is  per- 
fectly riddled  by  corrosion,  and  must  be  replaced  by  a  1 
one  of  i 


A    SINGULAR   CASE   OF  CORROSION 
OK    A   TIN  TANK. 
By  S.  P.  SHARPLES. 

In  June,  1872,  I  received  a  letter  from  the  Collins  Com- 
pany, of  Cullinsville,  Conn.,  of  which  the  following  is  an 
abstract 

This  company  has  a  hotel  building  in  this  place,  sup- 
plied with  veiy  good  spring  water,  which  is  conducted 
through,  say  100  feet  of  lead  pipe,  from  the  cement  pipe 
main  in  the  stiect,  to  a  veiy  large  tank  or  reservoir  on  an 
upper  floor  in  the  hotel.  From  this  tank  water  is  dis- 
tributed all  over  the  house,  through  lead  pipes.  Water  is 
continually  running  into  the  tank,  and  of  course  is  freely 
drawn  iff  to  the  various  points.  The  tank  is  lined  with 
what  the  plumber  calls  pure  block-tin.  We  observe  that 
the  water  deposit!)  white  streak*,  at  various  levels,  around 
on  the  lining.  Enclosed  we  send  you  a  specimen  of  the 
tin  lining  and  the  white  deposits  or  powder. 

A  wane  pipe,  9  feet  long  by  2  inches  in  diameter,  is 
within  the  tank,  and  subject  to  the  aftion  of  the  water. 

Is  the  white  powder  from  lead  or  any  corrosive  metal  ? 

Subsequently  they  forwarded  mr  specimens  of  the  water 
taken  from  the  spr.ng,  from  the  place  where  the  lead  pipe 
iti.cliargsd  in:o  the  tank,  and  fro  n  ths  place  where  it  was 
dri  vn  for  the  use  in  the  house. 

I  nc  water  taken  directly  from  thi  spring  was  examined, 
and  gave  5  3  pa  ts  inorganic  matter,  and  2  5  parts  organic 
ma  tor,  to  tie  100,030  parti  of  wat;r. 

The  inorganic  pinion  was  mainly  carbonate  of  lime, 
with  a  little  sulphate  of  lime  and  chloride  of  sodium. 
The  specimens  of  water  drawn  from  the  lead  pipes  were 
entirely  free  from  even  traces  of  that  metal.  The  wh'te 
powder  referred  to  was  found  to  be  oxide  of  tin,  with  a 
m  re  trace  of  iron.  I  accordingly  reported  that  I  did  not 
Hunk  any  harm  would  arise  from  the  use  of  the  water,— 

♦  I  he  best  method  fur  e*tim*t<og  the  tvul  sWum  ii  .vipi.vr. 


In  answer  to  further  inquiries  on  my  part,  be  forwarded 
another  specimen  of  the  water,  and  a  large  piece  of  the 
lining  of  the  tank,  and  further  wrote  : — 

"  The  water  is  collected  at  the  spring,  in  a  sheltered  and 
ventilated  reservoir,  with  cement  lining,  and  is  conducted 
therefrom  in  a  large  cement  pipe  through  our  main  streets. 
House  pipes  of  lead  are  attached  all  along." 

The  water  from  the  end  of  the  pipe,  where  it  discharged 
into  the  tank,  was  again  analysed,  with  the  following 
results  :— 

Inorganic  matter,  4*20 ;  organic  matter,  0-80  parts,  in 
100,000.  Was  perfectly  free  from  nitrates;  and,  as  the 
analysis  shows,  was  rather  better  than  when  first  examined. 
The  lining  is  commercial  block-tin,  containing  less  than  2 
per  cent  of  impurities. 

Instances  of  corrosion  of  lead 


not 


but  I 


have  failed,  so  far  as  I  have  investigated,  to  find  a  case 
parallel  to  this.  Professor  Chandler,*  in  an  article  on  the 
use  of  tin-lined  lead  pipe,  says,  in  speaking  of  tin-lined  lead 
pipe :  "  Waters  which  take  up  one  to  two  tenths  a  grain 
per  gallon  from  lead  pipe  are  not  perceptibly  affected  by 
remaining  for  considerable  lengths  of  time  in  the  tin-lined 
pipes."  And  in  another  place,  Mr.  Cascamajort  states 
that  tin  is  slightly  more  electro-negative  than  lead  ;  and 
that  it  at  first  starts  of  a  feeble  galvanic  current,  which 
serves  to  cover  the  lead  with  a  coating  of  oxide,  and  then 
all  action  ceases. 

Dr.  Lankesterf.  states,  in  regard  to  the  tin-lined  lead 
pipes :  "  I  have  tested  these  pipes  with  great  care,  and 
have  exposed  them  to  the  action  of  water  of  various  kinds. 
In  no  case  have  I  discovered  in  the  water  the  slightest 
trace  of  lead  or  tin.  I  have  submitted  the  pipes  to  the 
action  of  distilled  water,  Thames  water,  water  from 
artesian  wells  in  London,  and  to  water  highly  charged 
with  organic  matter;  and  in  no  case,  where  these  waters 
have  been  exposed  to  the  usual  reagents  for  detecting  the 
presence  of  tin  or  lead,  has  the  slightest  quantity  of  these 
metals  been  dcte&ed." 

Field ||  states  that  tin  does  not  oxidise  at  ordinary  tem- 
peratures in  the  air,  and  but  very  slightly  in  water,  retaining 
its  metallic  lustre  for  a  long  time ;  and,  again,  it  is  not 
sensibly  affected  by  the  combined  presence  of  air  and 
moisture. 

This  extensive  corrosion  of  the  metal  seems,  therefore, 
to  be  a  hitherto  unrecorded  circumstances,  tin  being  gen- 
erally regarded  as  the  least  liable  to  change  of  all  our 
common  metals.  The  metal,  as  will  be  seen,  is  entirely 
eaten  through  in  some  places. 
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made  by  "Equivalent"  which  no  rational  Fellow  of  the 

•  Am.  them.,  vol.      p.  all. 

*  lbtJ-.  Vol.  t  ,  p.  J. 

J  /*  d..  vol.  ii.,  p.  17. 

'  "  Wain'  Di«Uary,-  vo!.  v.,  pp.  iuj  -  4. 
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Chemical  Society  can  approve  of.  The  abstracts  of  papers 
from  foreign  sources  now  form  the  most  valuable  feature  in 
the  Journal,  and  have  more  than  doubled  its  value  ;  and  no 
one  can  grudge  the  increase  in  price  consequent  on  this 
most  important  improvement. 

"Equivalent"  thinks  that  practical  papers  should  be 
more  encouraged  than  they  are.  I  venture  to  say  that  a 
too  great  partiality  is  already  shown  to  so-called  practical 
papers,  while  theoretical  research  is  suppressed  and  dis- 
couraged. While  a  paper  made  up  of  analyses  of  some 
impure  substances  or  mixture*,  which  the  author  may  have 
succeeded  in  producing  for  the  first  time  on  record,  is  almost 
certain  of  publication  in  the  Chemical  Society's  Journal, 
the  publishing  committee  show  a  most  unjust  and  un- 
warrantable reluctance  to  publish  theoretical  papers  read 
before  the  Society.  Excepting  the  leader  of  chemistry  in 
Britain,  and  one  or  two  older  chemists  now  on  the  wane, 
theoretical  chemistry  has  no  supporters  or  representatives 
iu  England. 

By  carting  the  attention  of  sensible  men  to  the  points  on 
which  "  Equivalent "  offers  such  valuable  suggestions,  his 
letter  may  prove  not  as  useless  as  it  would  at  first  appear. 
— I  am,  Ac, 

M.  L. 

Charlton,  M«y  *8, 1S74. 


THE    CHEMICAL  SOCIETY. 


To  the  Editor  of  the  Chemical  News. 

Sir.— Allow  me,  as  a  country  Fellow  of  the  Chemical 
Society,  to  protest  against  "  Equivalent's "  proposal  to 
return  to  the  old  style  of  quajterly  reports  without  ab- 
sradli.  I  feel  sure  that  I  shall  express  the  feeling  of  most 
provincial  members,  when  I  say  that  the  admirable  Jour- 
nal is  one  of  the  chief  inducements  to  me  to  remain  a 
member  of  a  society  the  meetings  of  which  I  am  never  able 
to  attend  ;  and  though,  in  London,  where  access  to  foreign 
journals  is  comparatively  easy,  a  chemist  might  do  with- 
out such  a  help,  in  the  country  it  has  become  almost  in- 
dispensable.— I  am,  &c, 

H.  R.  P. 


CHEMICAL  EXAMINATION  AND  COMPARATIVE 
COMPOSITION   OF   SOME   SPECIMENS  OF 
PRESERVED  MEAT. 

To  the  Editor  of  the  Chemical  Newt. 
Sin, — I  have  to  answer  the  remarks  of  Mr.  Ogilvie  under 
the  disadvantage  of  rural  seclusion  ;  therefore  he  will  par- 
don me  if  I  do  not  refer  to  many  printed  authorities  in 
substantiation  of  my  remarks. 

(2.)  Under  this  paragraph  Mr.  Ogilvie  fails  to  perceive 
the  point  of  my  reference  to  the  term  "fibrin  or  syntonine;" 
I  think  it  will  appear  that  my  remarks  were  not  irrelevant 
when  I  say  that  syntonine  is  the  form  of  albumin  which 
is  obtained  from  muscle  residue  by  the  action  of  dilute  acid, 
and  not  the  residue  left  after  treatment  with  water,  alcohol, 
ether,  Ac.  ;  in  substantiation  I  refer  to  Thudichum's  ', 
"  Chemical  Physiology,"  page  36,  where  he  says"  This  (syn- 
tonine) is  the  name  of  the  solid  part  of  the  flesh  tissues,  the 
particular  fibrine  of  flesh  of  Liebig,  which,  insoluble  in 
water,  can  be  extracted  from  the  insoluble  part  of  meat  by 
dilute  acids  in  large  quantities ;"  in  fact,  we  may  consider 
syntonine  to  hold  a  similar  relationship  to  insoluble  meat 
residues  as  gelatin  does  to  osseinr,  i.e.,  they  are  both 
formed  by  the  processes  used  for  the  extraction. 

(3.)  I  still  held  that  there  is  no  justification  for  the 
statement  that  "  fat  is  not  only  indispensable  &c,"  for  Mr. 
Ogilvie  says  in  his  original  paper,  which  I  have  not  at  hand, 
something  to  the  effect  that  the  fat  present  in  the  mutton 
it  necessary  for  the  repair  of  tissue.  I  do  not  say  fat 
shoul-l  be  absent  from  cur  diet,  but  I  hold  that  it  is  not 


absolutely  necessary,  for  many  of  the  herbivora  take  but 
an  infinitesimal  portion  in  their  food,  but  they  convert 
starch  and  sugar  to  fat. 

I  hold,  then,  that  it  is  not  necessary,  though  advantage- 
ous, to  ingest  fat.  The  extract  (d),  quoted  from  Lehman's 
"  Physiological  Chemistry,"  is  rather  out  of  date  now,  and 
does  not  support  Mr.  Ogilvie,  because  it  states  '*  We  can- 
not believe  that  fat  is  a  mere  incidental  agent  in  all  these 
processes,  but  we  must  rather  regard  it  as  of  essential  aid, 
&c."  (the  Italics  are  mine). 

This  doubting  condition  shows  Lehman  to  have  been 
uncertain  of  the  truth  of  the  statement,  and  does  not  say 
a  word  about  it  being  necessary  to  ingest  fat,  therefore  the 
fat  for  this  purpose  could  have  been  formed  afterwards 
from  starchy  bodies.  Dr.  Thudichum  says  (Chem.  Physiol., 
p  45) — "  Fat  in  tissue  may  originate  in  several  ways  ;  it 
may  have  been  eaten  with  the  food,  and  after  absorption 
have  only  been  carried  to  the  cells;  or  it  may  be  formed 
from  sugar  dextrine,  and  glykogen ;  or  lastly,  it  may  owe 
its  existence  to  the  decomposition  of  albumen." 

(6.)  In  this  paragraph  Mr.  Ogilvie  thinks  that  he  has  not 
fallen  into  error  in  comparing  creatin  with  caffeine.  I  ad- 
mitted in  my  former  letter  that  chemically  they  had  a 
resemblance,  but  what  I  objected  to  was.  that  creatin  had 
been  compared  with  carTeine  in  its  physiological  action:  it 
has  no  parallel ;  the  one  is  an  alkaloid  of  an  aflive  nature, 
the  other  a  poison  which  has  to  be  got  out  of  the  system 
as  quickly  as  possible,  and  therefore  it  is  indeed  a  great 
error  to  state  that  it  is  useful  as  a  stimulant  in  meat 
extract. 

(7.)  I  do  not  think  that  experiments  with  the  individual 
constituents  of  a  composition  always  yield  satisfactory 
results;  nevertheless  they  should  not  remain  untested'; 
but  Mr.  Ogilvie  thinks  that  my  advocacy  of  Bogoslowsky's 
experiments  puts  me  in  opposition  to  "  nearly  the  entire 
medical  faculty  ;"  it  must  be  remembered  that  the  medical 
faculty  as  an  entire  body  gains  its  views  of  these  substances, 
not  from  the  individual  experimental  experience  of  its  mem- 
bers, but  from  the  few  who  choose  to  devote  their  time  to 
the  elucidation  of  natural  phenomena. 

Now  there  are  many  who  have  advocated  the  extract  of 
meat  as  beneficial,  and  many  who  have  condemned  it,  but 
these  are  few  compared  with  the  large  number  who  make 
up  the  faculty  and  follow  a  leader. 

In  the  capacity  of  medical  officer  to  an  asylum  containing 
2000  patients,  I  have  had  rare  opportunities  for  making 
the  "  long-continued  "  observations,  which,  by  the  way,  I 
consider  to  be  more  empirical  than  laboratory  experiments ; 
and  I  have  decided  to  give  preference  to  a  beef-tea  freshly 
prepared  from  fresh  beef,  rather  than  to  an  extractive 
carnis  of  the  kind  under  discussion. 

The  argument  adduced  by  Mr.  Ogilvie  respecting  the 
difference  in  physiological  results  between  large  and  small 
doses  of  poisons  is  not  apt :  he  compares  urea,  creatin,  &c, 
to  alcohol  and  caffeine,  two  known  stimulant  poisons,  and 
says  it  is  irrelevant  to  the  subject  to  speak  of  their  action 
when  in  excess;  I,  however,  only  referred  to  the  action  of 
lactic  acid  in  excess. 

I  may  perhaps  be  allowed  to  compare  urea  and  creatin 
to  lead,  a  cumulative  poison  which  in  continued  small 
doses  produces  deciJed  symptoms,  as  will  urea.  It  is  well 
known  that  urea  and  creatin  do  not  undergo  decomposition 
in  the  body,  but  pass  out  unchanged  after  injection  or  in- 
gestion ;  but  alcohol  and  caffeine  are  consumed,  particu- 
larly the  latter,  as  I  hope  to  show  conclusively  in  some 
experiments  shortly  to  be  published ;  therefore*  although 
small  doses  of  alcohol  and  carTeine  are  oftentimes  useful, 
small  doses  of  urea  or  creatin  must  always  be  injurious. 
I  fear  the  poorer  classes  in  England  have  not  yet  found 
out  how  they  may  be  benefited  by  the  use  of  a  cheap  pre- 
served meat:  essentially  abominable  cooks,  they  have  not 
succeeded  in  making  palatable  dishes,  and  are  necessarily 
prejudiced  against  it,  a  condition  of  things  to  be 
deplored. 

I  regret  Mr.  Ogilvie  should  think  my  remarks  unfounded 
and  hypercritical,  because  it  was  my  intention  only  to 


8 


Chemical  Notices  from  Foreign  Sources. 
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,  with  him  the  points  at  issue,  which  I  think  is  one 
of  the  most  advantageous  methods  of  obtaining  the  opinion 
of  another,  and  not  to  raise  harsh  strictures.— I  am,  &c, 


Dover,  June  10, 1874. 


S.  VV.  Moore. 


PRELIMINARY  NOTICE. 

To  the  Editor  of  the  Chemical  News. 
Sir, — I  have  obtained  the  sulphur,  chlorine,  bromine, 
iodine,  arsenic,  some  of  the  selenium  and  tellurium  com- 
pounds, analogous  to  the  nitro-prussides.  A  detailed 
paper  will  be  published  soon  in  the  Chemical  News.— 
I  am,  &c, 

T.  D.  Cuthilc. 

Hornioy  Ro*d,  Hollowly, 
July  1.  1874. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 

Nora.  All  degrees  of  temperature  are  Centigrade,  uoless  otherwise 
expressed. 


Couples  Rendu s  Hebdomadtiires  des  Stances  de  VAcndemie 
des  Sciences,  May  11,  1874. 

Interior  Distribution  of  Magnetism  in  a  Bundle  of 
Several  Plates. — M.  Jamin. — The  author  studies  the 
case  of  a  bundle  decomposed  and  recomposed,  then  a 
bundle  formed  of  saturated  plates.  En  resumi,  (1)  All 
the  plates  have  the  same  magnetism,  in.  (2)  The  mag- 
netism, M,  of  the  bundle  is  equal  to  those  of  the  plates, 
M  =■*»,  (3)  If  n  is  small  each  plate  keeps  the  magnetism 
which  it  had.  (4)  If  »  exceeds  a  certain  number  the  sur- 
faces are  saturated ;  M  reaches  a  constant  limit,  m  de- 
creases. (5)  Tlte  limit  of  M  depends  only  on  the  extent 
of  the  surfaces  of  the  magnet. 

General  Ideas  on  the  Mechanical  Interpretation  of 
the  Physical  and  Chemical  Properties  of  Bodies. — 
M.  Ledieu. — The  author's  object  is,  methodically,  to 
develop  the  hypothesis  of  atomic  vibrations;  deducing 
from  them  the  laws  of  heat,  and  the  new  principles  of 
thermo  dynamics  and  thermo-chemistry.  The  paper  is 
hardly  suited  for  abstraction. 

Permanence  of  Intensity  of  the  Sun's  Calorific 
Radiation. — M.  Duponchel.—  (Extract  from  memoir)  One 
cannot  allow  a  complete  diffusion  of  movement  tending  to 
bring  the  molecules  of  the  universe  to  a  final  state  of 
uniform  vibration.  As  there  are  centres  of  diffusion, 
there  must  also  be  centres  of  concentration,  and  all  tends 
to  show  that  these  centres  are  the  same  ;  that,  in  particu- 
lar, there  is  not  loss  of  vis  viva  in  the  solar  radiation  but 
circulation — a  closed  circuit  bringing  back  to  starting- 
point  the  vis  viva  emitted.  There  cannot  be  a  point  of 
vibration  forcing  the  ether  out  from  it  without  an  attraction 
of  ether  to  fill  the  vacuum  that  tends  to  be  produced. 
This  conclusion  is  supported  by  various  facts  in  physics. 
It  is  deducible  from  the  readily  ascertained  truth,  that  the 
vis  viva  feeding  the  solar  flux  is  really  very  small.  The 
author  cites  as  an  incontestable  proof  the  frigorific  effect 
which  the  passage  of  Jupiter  at  the  perihelion,  coinciding 
with  the  periodic  return  of  the  solar  spot?,  has  on  the  tem- 
perature of  the  photosphere.  When  a  planet  passes  the 
perihelion,  it  acquires  an  excess  of  vis  viva  of  translation, 
which  must  be  compensated  by  an  equivalent  loss  of  vis 
viva  at  other  points.  This  temporary  gain  by  the  planet 
can  come  only  from  three  sources — the  internal  vis  viva 
or  calorific  force  of  the  planet ;  the  similar  calorific  force 
of  the  sun ;  and,  lastly,  the  movement  of  translation  of  the 


and  all  the  planets  in  space.  The  last  is  doubtless 
the  most  important,  but  the  two  others  co-operate.  In 
other  terms,  the  planet  then  acts  as  a  brake  retarding  the 
proper  motion  of  the  sun,  but  at  the  same  time  it  draws 
upon  its  own  heat ;  a  cooling  limited  to  its  atmosphere 
and  its  solid  surface,  which  induces  temporary  absorption 
of  the  calorific  flux  sent  out  from  the  sun.  But  this  last 
absorption  is  necessarily  limited  to  a  fraction,  greater  or 
less,  of  the  flux  perceived  during  the  period  of  absorption, 
equal  to  a  fourth  of  the  total  revolution.  For  Jupiter,  in 
particular,  the  total  quantity  of  heat  thus  derived  is,  then, 
inferior  to  what  the  planet  receives  in  two  years  and  eight 
months ;  a  quantity  nearly  equal  to  what  the  surface  of 
the  sun  emits  in  one-sixth  of  a  second.  A  fraction  of  this 
small  quantity,  absorbed  in  perihelion,  restored  in  aphelion, 
produces,  then,  a  very  considerable  calorific  effect  in  the 
calorific  state  of  the  photosphere,  the  total  force  of  which, 
referred  to  the  intensity  of  the  current,  cannot  therefore 
be  figured  either  by  thousands  of  centuries,  or  by  years, 
but  by  minutes,  and  perhaps  by  seconds  or  fractions  of 
a  second.  This  frigorific  effect  occurs  with  all  the  planets, 
and,  in  the  case  of  our  earth  in  particular,  it  may  ex- 
plain the  well  ascertained  inferiority  of  temperature  of 
the  Southern  Hemisphere,  the  summer  of  which  coin- 
cides precisely  with  the  solstice  of  the  perihelion. 

Memoir  on  the  Determination  of  True  Simple 
Bodies  by  the  Actions  of  Battery  Currents  in  the 
Voltameter. — M.  Martin. — (Extract)  The  author  thinks 
he  is  able  to  demonstrate — (1)  That  the  two  electricities 
are  not  forces  but  imponderable  bodies,  having  powerful 
and  different  chemical  affinities,  and  that  they  do  not  act 
as  physical  forces,  but,  through  a  double  chemical  action, 
on  the  elements  of  water,  transforming  them  into  gas. 
(2)  That  water  does  not  contain,  as  commonly  supposed, 
two  condensed  gases  which  have  only  to  be  dissociated  to 
be  reproduced,  but  that  the  simple  bodies  H  and  O  are  its 
elements.  (3)  That  the  two  gases  whose  combination 
produces  water  are  compound  bodies,  formed  by  the 
chemical  unison  of  the  simple  body  oxygen  with  positive 
electricity,  and  the  union  of  simple  hydrogen  with  nega- 
tive electricity,  the  combination  of  these  gases  giving  two 
binary  bodies,  water  and  caloric.  (4)  That  the  currents 
of  the  battery  do  not  pass  through  the  acidulated  liquids, 
and  do  not  cause  transport  of  elements,  but  that  the  two 
electricities  simply  reach  the  electrodes,  and  these  unite 
with  the  elements  of  water,  transforming  them  into  hydro- 
gen at  the  negative  pole,  and  oxygen  at  the  positive. 
M.  Martin  calls  the  negative  electricity  electrile,  with  the 
symbol  Ef ;  and  the  positive  electricity  etkerile.  with  E/  for 
symbol.  The  formulae  of  the  two  combined  gases  are 
thus  HE/  for  hydrogen,  and  OEf  for  oxygen.  He  applies 
his  theory  to  various  electrical  phenomena. 

Mechanical  Employment  of  Heat. — M.  West. — 
(Extract  from  memoir).  The  author  finds  that  the  theo- 
retical return  for  fuel  in  an  air  engine  is  superior  to  the 
return  in  certain  steam  engines  in  the  proportion  of 
4*41  to  1.  Hence  the  replacing  of  ste  un  by  air  may  be 
only  partial,  and  yet  present  considerable  advantages. 

Study  on  the  Properties  of  Explosive  Substances. 

— M.  Abel. — (Conclusion  of  third  memoir 

Absolute  Magnetic  Declinations  Observed  on  the 
Coast  of  the  Adriatic  Sea. — M.  Diamilla  Miller. — The 
author  here  compares  the  calculated  results  with  those  of 
observation,  and  finds  close  agreement.  He  has  been 
authorised  by  the  Italian  Minister  of  Marine  to  construct 
maps  of  the  isogonal  lines  of  Italian  seas. 

Observations  Relative  to  the  Memoir  of  MM.  Croce" 
Spinelii  and  Sivel  on  their  Ascent  of  March  aa,  1874. 
— M.  Lantique. — The  author  finds  his  own  observations, 
with  regard  to  the  mistral,  &c,  confirmed. 

Albumenoid  Bodies.— M.  A.  Commaille.— The  author 
has  all  along  denied  that  the  albumenoids  could  be  regarded 
as  protein,  or  any  other  single  substance  associated  with 
i  bases  or  salts.   Along  with  Millon  he  has  shown— as  is 
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admitted  by  Berzelius,  Qucvcnne,  &c. — that  milk  contains 
two  caseins  and  an  albumen,  which  he  has  named 
lactalbumtn  ;  and  also  another  principle  which,  in  con- 
junction with  Millon,  he  has  named  lactobrottin.  Is  not 
this  the  galactotymast  of  Bechamp  ?  The  author  has 
always  been  of  opinion  that  lactoprotein  plays  an  impor- 
tant part  in  the  spontaneous  coagulation  of  milk.  He  has 
shown  {Moniteur  Scientifique,  1866,  p.  897)  that  the  albu- 
menoids  do  not  all  combine  with  the  same  weight  of 
platinum,  which — as  well  as  the  rotatory  power — may 
prove  that  they  are  specifically  distinct.  The  platinic 
compounds  tend  to  show  that  the  albumens  of  animal 
origin  take  up,  in  general,  more  metal  than  those  ex- 
tracted from  vegetables.  Physiologically  speaking,  it  is 
important  to  know  that  the  albumen  of  milk,  and  that  of 
the  liquid  of  ascites,  arc  no  other  than  the  albumen  of 
blood-serum  (Pt  =  8\->o  per  cent)  not  having  undergone 
any  modication.  This  identity  has  been  already  admitted 
by  Hoppe-Seyler.  In  the  blood  itself  the  fibrin  is  merely 
albumen  dissolved  in  serum,  having  taken  another  form, 
whilst  the  albumen  of  the  red  globules  departs  from  this 
standard,  and  approximates  closely  to  the  albumen  dis- 
solved in  the  liquid  which  moistens  the  cerebral  substance 
and  the  muscles,  and  furnishes  the  albumen  of  patho- 
logical urines.  (Pt  =  io'50to  11  per  cent.)  Vitelline  re- 
sembles coagulated  white  of  egg  (Pt  =  8  per  cent)  whilst 
the  casein  of  milk  approaches  certain  principles  abun- 
dantly diffused  in  the  vegetable  world,  and  known  as 
vegetable  casein  (Pt  =  6'SO  per  cent),  almonJin,  fibrin  of 
gluten,  &c.  The  author,  along  with  Millon,  regards  the 
albumenoids  as  quaternary  bodies,  which  may  be  repre- 
sented as  amids  of  leucin  (capronamic  acid)  and  of  tyrosin ; 
which  is,  according  to  him,  the  amide  of  Gerhardt's  aceto- 
benzoic  acid,  C  ,  -  U  , ,  <  >tJN,  a  homologue  of  anisamic  acid, 
Cl6H906N. 

Theory  of  the  Formation  of  Nitre  in  Peru. — Antony 
Guyard.  The  author  supposes  that  there  have  been  sul- 
phuric, hydrochloric,  boric,  nitric,  and  iodic  epochs. 

Coniferin;  Artificial  Formation  of  the  Aromatic 
Principle  of  Vanilla.-F.  Tiemannand  W.  Haarman.— 
(See  p.  3). 

Rtimann's  Farbtr  Ziitung,  No.  22,  1874. 

Karan's  Pigment.— This  colour,  offered  to  dyers  at 
15s.  a  pound,  appears  in  two  modifications.  The  one, 
warranted  vto  dye  a  red  on  sixty  times  its  weight  of  wool, 
consists  of  ground  cochineal  mixed  with  a  preparation  of 
tin  and  with  oil  of  turpentine.  The  other  variety,  which 
is  to  supersede  the  aniline  violets,  is  solid  extract  of  log- 
wood, pulverised,  and  mixed  with  a  black  powder,  pro- 
bably wood  charcoal.  It  yields  the  well  known  flat  log- 
wood purple.  Both  these  preparations  are,  of  course,  far 
from  being  worth  the  price  at  which  they  are  offered. 

Receipts  follow  for  a  black  on  cotton-wool ;  a  red  with 
artificial  alizarin  on  cotton;  a  yellow  on  garments  (cotton 
warps);  directions  for  destroying  the  cotton  in  mixed  rags; 
for  dyeing  woollen  and  mixed  doubles;  for  dyeing  woollen 
piece  goods  black,  with  a  white  list ;  for  printing  aniline 
colours  on  wool;  and  for  dyeing  woollen  yarns  a  reddish 
drap. 

Davy's  Artificial  Ivory.— This  substance,  being  made 
by  the  action  of  a  mixture  of  sulphuric  and  nitric  acids 
upon  cotton  and  linen  rags,  must  consist  in  part  of  nitro- 
cellulose, better  known  as  gun-cotton.  Articles  made  of 
it  may,  therefore,  prove  dangerous  under  a  variety  of 
possible  circumstances. 

Berkhtt  dtr  Deutsehtn  Chemischtn  Gtullschaft  tu  Berlin, 
No.  6,  April  13,  1874. 
Guanovulit — a  New  Mineral  Found  in  the  Birds' 
Eggs  of  Peruvian  Guano. — F.  Wibel. — The  eggs  in 
question  belong  to  the  genera  Aptenodytcs,  PtUeanus, 
Carbo,  &c.  One  of  these  contained  a  splendid  crystalline 
body  of  a  yellowish  white  colour  and  silky  lustre.  Its 


hardness  is  2,  its  sp.  gr.  2-33  to  2-65.  It  dissolves  in  water, 
forming  a  yellowish  saline  liquid,  and  leaving  a  slight 
residue.    Dried  at  100°  it  gave — 

Loss  on  ignition  3610 

Deduct— 

Sulphuric  acid  -   24  08 

Water,  ammonia,  and  sal-am- 1   

moniac  -  J  10  9' 

„  .  3492 
Remains- 
Organic  matter    mi 

Insoluble  matter   0-26 

Chlorine   )    ..    ..  0-58 

Total  sulphuric  acid  (S03)      . .  48*43 

Potash   3476 

Ammonia    3-46 

Lime,  phosphoric  acid,  soda,  &c.  1-33 
Excluding  impurities  we  obtain  the  following  composition 

Water   982 

Sulphuric  acid  (SOj)   .<,<)■  0 0 

Potash   34-27 

Ammonia    542 

99" 

agreeing  with  the  formula — 

(H4N)1S04  +  2KaS04-i-3KHS044-4aq. 
Of  known  minerals  it  approaches  most  closely  to  the 
lecontite  of  Taylor,  and  the  guanapite  of  Shephard. 

New  Method  of  Formation  of  Diphenylen  Oxide. 
— C.  Graebe.— Kekule  has  shown  that  the  lead  compound 
of  phenyl-sulph-hydrate  when  heated  yields  sulphopbenyl 
and  sulphide  of  lead.  The  behaviour  of  phenol  lead,  under 
the  same  circumstances,  has  been  examined  by  the  author, 
who  thus  obtained  diphenylen  oxide,  and  a  small  quantity 
of  a  body  not  yet  examined. 

Action  of  Lead  Oxide  on  Phenol  at  Elevated  Tem- 
peratures.—Arno  Behr  and  W.  A.  van  Dorp.— Phenol 
conducted  over  oxide  of  lead,  moderately  heated,  yields 
a  distillate,  which  on  treatment  with  potash  yields  a 
solid  body.  On  extraction  with  alcohol  and  cooling  they 
obtained  crystalline  leaflets,  which  are  best  purified  by  re- 
distillation in  watery  vapour,  in  which  they  volatilise. 
They  exhibit  all  the  properties  of  diphenylen  oxide. 

Dibrom-  and  Dioxy-malonic  Acids. — W.  Petrieff. — 
The  author  has  investigated  the  formation  of  bibrom- 
malonic  acid,  and  examined  its  ammonia,  silver,  lime, 
and  baryta  salts. 

Promiscuous  Communications  from  the  Laboratory 
of  the  London  Institution.— H.  E.  Armstrong.— These 
comprise  the  preparation  of  the  haloid  derivatives  of  the 
nitrophenol-sulphonic  acids  ;  the  production  of  brjm- 
phenol  from  bromanilin  ;  notes  on  the  cresol  of  coal-tar ; 
on  the  action  of  formiate  of  soda  on  the  benzol-disulphon- 
ate  of  potash  ;  and  on  the  naphthyl  sulphides. 

Remarkable  Occurrence  of  Humic  Acid.— Th.Letten- 
mayer  and  C.  Liebermann. — A  piece  of  beech-wood  was 
found  covered  with  a  black  brittle  layer  of  resin.  This 
was  easily  soluble  in  cold  water,  the  solution  having  an 
alkaline  reaction.  On  the  addition  of  a  mineral  acid  an 
organic  acid  was  deposited  in  rust-coloured  flakes,  con- 
taining a  trace  of  nitrogen,  53-6  per  cent  of  carbon,  and 
4*9  per  cent  of  hydrogen. 

Addition-Products  of  Hypochloroua  Acid  with  the 
Allyl  Compounds.— Louis  Henry.— Not  adapted  for  ab- 
straction. 

Conversion  of  Dinitro-benzol  into  Dibrom-benzol. 
— C.  Wurster  and  U.  Grubenmann.— The  title  of  this 
paper  gives  a  sufficient  idea  of  its  contents. 

Azo  Compounds. — W.  Michler. — The  compounds  ex- 
amined arebiazoxy-benzoic  acid  and  nitro-biazoxy-benzoic 
acid,  with  its  behaviour  in  contact  with  tin  and  hydro- 
chloric acid,  and  isobiazoxy-beozoic  acid. 
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JEi hyl -mtrolic  Acid. — V.  Meyer. — The  author  de- 
scribes the  formation  of  this  acid,  its  preparation,  its  salts, 
its  bshaviour  when  heated,  when  treated  with  nascent 
hydrogen,  and  with  sulphuric  acid. 

"  In  Defence."-  J.  Moriu. — Under  this  singular  title 
we  find  a  controversial  note  referring  to  Brefeld's  paper, 
Btricktt,  vii.,  No.  5. 

Nitro-oxysulpho-benzidanilid  and  Diamido-oxy- 
sulpho-benzid.— J.  Annaheim.-Thc  former  compound 
consists  of— 

Carbon  58*77 


describe*  apparatus  for  the  production  of  constant  and  pro- 
longed currents  of  gases,  and  a  syphon  giving  a  constant 


Hydrogen 


307 


Nitrogen    11*42 


653 
1959 

in  splendid  red 


Sulphur 
Oxygen 

It  crystallises  from  solution  in  aniline 
orthorhombic  prismatic  crystals  (00  P.OP),  and  is  perman 
ent,/rr  it  ;  but  if  boiled  with  water,  alcohol,  ether,  or 
benzol  it  decomposes  with  separation  of  aniline.  The 
author  has  examined  the  hydriodate,  hydrochlorate,  and 
sulphate  of  the  latter  body.  He  mentions  a  peculiar  be- 
haviour of  the  amid  compound  with  nitrous  acid.  If  the 
hydrochlorate  or  the  sulphate,  in  an  acidified  aaueous 
solution,  is  treated  with  nitrite  of  potash  the  liquid  turns 
reddish,  and  a  splendid  scarlet  body  is  deposited,  soluble 
in  ammonia  with  a  deep  red  colour,  and  re-precipitable  by 
acids.  It  deflagrates  if  heated. 
On  Orcin. — P.  Weselsky. — Reserved  for  insertion  in  full. 

On  Pbloroglucin. — R.  Bencdikt.— The  action  of  nitrous 
acid  upon  phloroglucin  does  not  lead,  or  at  least  not  in- 
variably, to  nitrogenous  compounds,  as  is  the  case  with 
orcin  and  resorcin,  but  there  is  formed  a  non-nitrogenous 
dark  brown  colouring  matter  with  a  green  metallic  lustre, 
soluble  in  alkalies  and  ammonia  with  an  intense  colour. 
Its  composition  agrees  with  the  formula  C: .1  IjjOj.  The 
author  gives  it  the  name  phlorein. 

On  Bixin.— Carl  Etti. — A  mere  preliminary  announce- 
ment. 

Synthesis  of  Dicyan-diatmidin. — E.  Baumann.— A 
•all  of  guanidin  is  fused  with  urea,  and  heated  for  a  short 
time.  When  cold  the  mass  is  dissolved  in  water,  when 
dicyan-diamidin  is  found  in  the  solution. 

Communications  from  the  Greifswold  Laboratory. 
— H.  Limpricht. — These  communications  refer  to  meta- 
toluidin,  several  of  the  salts  of  which  have  been  examined ; 
meta-brom-ortho-sulpho-toluylic  acid  with  its  salts;  nitro- 
meta-brom-ortho-sulpho-toluylic  acid  and  its  salts;  and 
the  nitro-diazo  compounds. 

Multiples  in  the  Chemical  Development  of  Heat. 
— Julius  Thomsen. — The  author  shows  that  analogous 
chemical  processes  are  accompanied  by  developments  of 
heat,  which  are  cither  multiples  of  common  constants,  or 
whose  ditferences  are  found  to  be  such  multiples. 

Communications  from  the  Laboratory  of  Gottingen 
University.— H.  Hubner.— Notices  of  the  iodo-nitro- 
phenols,  of  isomeric  benzo-nitranilids  and  their  different 
behaviour  with  nitrogen,  and  of  toluylcn-diamin-sulpho 
acid  and  its  salts. 

Itaconic,  Citraconic,  and  Mesaconic  Acids. — G.  A. 
Barbaglia. — By  treating  itaconic  acid  with  anhydrous 
hydrocyanic  acid  the  author  forms  the  acids  above-men- 
tioned. 

Action  of  Chlorine  upon  Aceton.— G.  A.  Barbaglia. 
—The  author  obtained  in  this  manner  both  mono-chlor- 
aceton  and  dichlor-aceton. 

Correspondence  from  Lund.—  C.  W.  Blomstrand. — 
E.  Berglund  has  examined  the  double  salts  of  sulphurous 
acid,  especially  the  cubalti-sulpliites.  A.  Atterberg  has 
published  a  dissertation  on  the  glucinium  compounds. 
NordenskiolJ  has  investigated  the  crystalline  forms  of 
cerite.  O.  Pettersson  has  examined  the  molecular  volumes 
of  certain  series  of  isomorphous  salts.  O.  N.  Pahl  has 
been  engaged  with  the  pyrophosphates.     A.  Morblad 


PATENTS. 

ABRIDGMENTS  UP  PROVISIONAL  AND  COMPLETE 

SPECIFICATIONS. 

Jmprovrments  in  evaporating  and  concentrating  solutions  of  caustU 
soda,  potash,  and  Iknr  salts, acid  Isanors  ocenrrsng  in  the  manufacture 
of  oxaltc  acid,  and  alto  gelatine.  Richard  Samuel  Dale  and  John 
Dale,  thermit'.,  Manchester.  October  2,  187J.— No.  3191.  In  the 
manufacture  of  caustic  soda,  cauaiic  potaab,  or  mixtures  of  the  same 
and  other  substances,  from  the  solutions  of  which  salts  are  deposited 
in  their  evaporation  and  concentration,  much  wear  and  tear  of  plant 
and  loss  of  time  is  entailed  by  the  process  now  usually  carried  on. 
Ordinary  steam-boilers  or  other  suitable  vessels  are  used,  from  which 
the  steam  produced  in  the  evaporation  shall  be  rapidly  conducted  away 
by  means  of  vacuum-pumps  or  other  suitsble  means  for  producing  a 
vacuum.  These  boilers  may  either  be  heated  with  fire  or  steam,  but 
the  latter  is  preferred,  and  is  supplied  by  means  of  a  aeries  of  tubes  in 
connection  with  a  large  steam-chest  placed  inside  the  boiler  or  veaael 
used  for  the  evaporation.  The  above  mode  of  treatment  is  found 
especially  applicable  and  advantageous  in  the  manufacture  of  oxalic 
acid,  where  the  solutions  of  the  acid  require  10  be  kept  at  a  low  tem- 
perature to  provide  against  decomposition ;  but  in  this  case  it  is 
necessary  that  the  process  must  be  carried  on  in  leaden  vessels.  This 
process  will  also  be  found  most  advantageous  in  the  manufacture  of 
glue  and  sixe  (which  it  is  absolutely  requisite  should  be  maintained  at 
a  low  temperature  during  concentration),  as  also  in  the  evaporation 
and  concentration  of  the  chlorides  of  sodium  and  potassium  and  other 
salts  of  the  same. 

A  nev  or  improved  modi  of  cleaning  or  purifying  and  sweetening 
bulttr  scrapptngs  and  rantid  or  decayed  butter.  William  McDonnell 
and  Charlea  McDonnell,  Limerick.  Ireland.  October  6,  1873.— 
No.  3133  According  to  this  invention,  dirty  butter  or  butter  "scrap- 
pings 'are  melted  and  churned  with  milk  or  butter-milk,  whereby  the 
original  qualities  are  recovered. 

Improvements  in  nrtalltc  alloys.  Henry  Hahn,  Lombard  Street, 
London.  ( A  communication  from  Jacob  Ernst  Jscoby,  Haraburg-on- 
the-Hcights.  Germany).  October  7,1873.—  No.  3246.  Thia  invention 
has  for  its  object  improvements  in  the  composition  of  metallic  alloya 
applicable  to  various  useful  purposes,  such  aa  reducing  friction  in 
bearings  and  other  parts  of  machinery,  resisting  oxidation,  being  also 
comparatively  cheap  and  economical.  Metallic  alloya  made  according 
to  this  invention  consist  of  fiom  70  to  73  per  cent  of  copper,  from  9  to 
1 1  per  cent  of  tin,  from  1  j  to  30  per  cent  of  lead,  and  from  o  03  to  1  per 
cent  of  zinc. 

■Improvements  in  the  treatment  and  compounding  of  cast-iron  seith 
other  melalt  or  materials  containing  sunt  metals  while  in  a  molten 
state.  George  Gordon  de  Luna  Byron,  Chancery  Lane,  Middlesex. 
(A  communication  from  William  Mernorice  Arnold,  New  York). 
October  7,  1873.— No.  3x47.  The  alloying  of  cast-iron  in  its  molten 
state  »iin  copper,  tin, zinc,  manganese, and  antimony.  The  compound 
metals  are  melted  in  a  crucible,  and  mixed  with  the  cast-iron,  re- 
moving the  oxidca,  sulphur,  and  phosphorus,  and  reducing  the  carbon, 
electrophying  and  galvanising  the  iron  in  a  molten  state.  The  best 
proportions  tor  common  grey  iron  are  as  follows :— Copper,  one  it) 
pound;  tin, one-half  (\)  pound;  xinc,  three  (3)  pounds;  manganese, 
one-quarter  ({)  pound ;  antimony,  for  hardening  without  chilling,  from 
}  to  '  pound  to  each  hundred  pounds  of  iron. 

Improvements  in  apparatus  for  the  manufacture  of  chlorine.  Henry 
Deacon,  Applclon  House,  Widnei,  Lancaster.  October  7,  1873.— 
No.  3*53.  In  the  production  of  chlorine  by  means  of  heated  hydro- 
chloric acid  and  of  atmospheric  air,  brought  into  contact  at  an  elevated 
temperature  with  what  I  have  termed  a  decomposing  material,  via., 
porous  brick,  clay,  or  other  inert  matter,  impregnated  with  sulphate  of 
copper  or  with  a  mixture  of  sulphate  of  copperand  sulphate  of  soda  or 
otherwise,  a  further  amount  of  heat  is  emitted  during  such  decom- 
position,and  the  object  of  thia  invention  is  to  utilise  and  make  available 
this  emitted  heat  in  assisting  the  preliminary  healing  of  the  gases. 

Improvements  in  the  manufacture  of  iron  and  steel.  Stanislas  Louis 
Dclalot,  chemist,  Southampton  Buildings,  Holborn,  Middlesex. 
October  o,  1873.— No.  3z6S.  The  features  of  novelty  of  this  invention 
coniist  in  mixing  nickel  or  cobalt,  or  a  mixture  of  both,  with  iron  or 
steel  in  certain  proportions,  by  which  it  is  rendered  proof  against  rust 
by  exposure  to  the  atmosphere,  water,  or  other  oxidising  influences. 
Cast-iron  thus  treated  can  be  converted  into  wrooght-irun  and  steel 
by  the  usual  methods,  and  is  equal  in  quality  to  iron  and  steel  as  here- 
tofore manufactured. 


NOTES  AND  QUERIES. 

Recovered  Animal  and  Vegetable  Oila  and  Grease.— Can  yon 

or  any  of  your  valued  correspondents  kindly  inform  me,  through  the 
medium  of  the  Cmxxical  News,  how  ta  bleach  and  refine  recovered 
animal  and  vegetable  oils  and  grease,  al-<>  <he  atearine  prodi 
the  same  ?  Having  a  large  quantity  on  hand,  1  shall  be  \ 
obliged  for  thia  information.— An  OiL-Kt  kikes. 


TO  CORRESPONDENTS. 

W.  B.-Vfctsl  query  is  only  suitable  for  our  advertisement  pages. 


Chsmicu.  Nswa, ) 
July  10, 1874.  / 
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m  »»  T-i       n  t»  m  ir  t  n  t-i  nr  r.   I  and  infinilely  '«orc  pradical— projed.    This  gentleman 

THE      CHEMICAL       NEWS.    ProP08es  die  formation  of  an  independent  body  of  referee?, 

I  to  be  elected  annually  by  the  public  analysts  themselves. 
On  the  details  of  this  scheme  considerable  variety  of 
opinion  may  prevail.  Dut  we  think  it  deserving  of  sup- 
port because  it  is — or  rather  it  would  be — the  first  formal 
and  official  step  towards  the  definite  professional  organi- 
sation of  analytical  and  consulting  chemists.  We  have, 
from  time  to  time,  pointed  out  the  necessity  for  mucIi  an 
organisation.  'We  believe  it  is  demanded  alike  in  the  in- 
terests of  the  public  and  of  chemists  themselves.  It  is 
needful,  on  the  one  hand,  to  exclude  incompetent  and  di;- 
honourablc  men,  and  on  the  other  to  raise  and  defend  ti  e 


THE   COMMITTEE   ON  ADULTERATION. 


In  returning  to  the  consideration  of  the  statements  made 
before  this  Committee,  we  must  remind  our  readers  that 
the  Adulteration  Ad,  as  at  present  in  force,  requires  that 

public  analysts  should  possess  "sufficient  medical,  I  status  of  the  profession,  and  prevent  its  legitimate  sphere 
chemical,  and  microscopical  knowledge."    Partly  in  con- 


sequence of  this  stipulation,  and  partly  from  the  old 
superstition  still  prevalent  in  England,  that  chemistry  has 
some  especial  and  exclusive  connedion  with  the  healing 
art,  not  a  few  of  the  analysts  appointed  under  the  Ad  are 
pradising  medical  men.  The  gentlemen  examined  before 
the  Committee  were  asked  whether,  in  their  opinion, 
medical  knowledge  was  a  necessary  qualification  for  a 
public  analyst.  With  the  exception  of  Dr.  Tidy  all 
replied  in  the  negative.  We  quite  agree  with  the  majority. 
No  amount  of  medical — as  distinct  from  chemical — know- 


ledge can  render  the  slightest  aid  in  the  essential  part  of 
an  analyst's  duty,  the  detedion  of  adulterations  in  articles 
of  food.     When   impurities  are   discovered  a  second 
question  may  certainly  arise  as  to  their  probable  cfTed 
upon  public  health;  but  on  this  subjed  sound  information 
has  been  so  widely  circulated  that  every  professional 
chemist,  nay,  almost  every  man  of  decent  education,  can 
give  a  satisfadory  answer.    We  are  pcrfedly  aware  that 
many  of  the  most  eminent  chemists  have  been  originally 
educated  for  the  medical  profession.    But  how  any  one 
man  can  be,  at  the  same  time,  a  successful  medical 
practitioner  and  a  trustworthy  chemical  analyst,  we  arc 
unable  to  see.    For  the  most  gifted  of  us  there  are  only 
twenty-four  hours  in  the  day.    If  a  division  of  labour  is 
found  essential  in  ordinary  trades,  is  it  less  necessary  in 
case  of  professions  which  make  such  vast  and  continually 
growing  demands  upon  time  and  attention?     Nay,  it 
might  be  argued  that  the  habits  of  thought  developed  by 
the  pradice  of  medicine  are  not  precisely  those  which 
lead  to  success  in  the  rigorously  exad  sphere  of  chemical 
research.    Hence,  far  from  demanding  "medical  "  know- 
ledge from  the  public  analyst,  we  should  think  an  adualty 
pradising  medical  man  disqualified  for  such  a  position. 

The  number  of  disputed  cases  which  have  come  before 
the  courts,  and  have  given  rise  to  some  amount  of  profane 
comment  in  non-professional  journals,  naturally  led  to 
the  question  of  a  reference  whose  decision  should  be 
final.  But  when  we  heard  the  Inland  Revenue  Laboratory 
at  Somerset  House  suggested  as  the  ultimate  court  of 
appeal  we  were  disposed  to  think  that  the  proposal 
was  a  joke  intended  for  the  columns  of  one  of  our 
comic  contemporaries.  Among  the  public  analysis,  and 
among  those  chemists  who  might  be  called  to  give  evi- 
dence in  defence  of  an  accused  person,  there  arc  men  who 
have  won  a  world-wide  reputation  by  years  of  laborious 
and  successful  research.  We  fully  endorse  the  statement 
that  such  men  are  more  fit  to  revise  the  results  of  the 
Somerset  House  Laboratory  than  to  bow  to  its  decisions. 
As  far  as  we  can  judge  the  award  of  the  Revenue  analysts 
would  not  be  accepted  by  any  first-rate  chemist. 

We  feel  certain  that  Dr.  Voelckcr  would  protest  if  his 
analysis  of  a  sample  of  coprolites  or  superphosphate  were 
to  be  rejeded  as  inaccurate  and  overruled  on  such 
authority. 

We  feel  bound  to  add  that  we  see  no  reason  for  sup- 
posing that  this  most  unhappy  and  ill-judged  scheme  has 
emanated  from  the  Inland  Revenue  chemists,  or  has  even 
received  their  sanction,  and  we  cannot  help  sympathising 
with  them  on  the  embarrassing  position  in  .which  they 
have  found  themselves  so  unexpectedly  placed. 

We  have  already  made  mention  of  Mr.  Allen's  rival — 


from  being  encroached  upon  by  outsiders.  But  such  an 
organisation  must,  as  in  the  analogous  cases  of  the  Phar- 
maceutical Society,  of  the  Institute  of  Civil  Engineers, 
the  Royal  College  of  Surgeons,  &c,  come  from  within. 
The  Analytical  and  Consulting  Chemists  of  England 
must  win  the  right  of  deciding  who  shall  be  admitted  into 
their  body,  who  shall  have  the  right  of  pradising,  and 
whom  they  will  recognise  as  duly  qualified.  To  so  de- 
sirable a  consummation  we  believe  that  Mr.  Allen's  sug- 
gestion may  be  made  to  serve  as  the  first  step,  and  we 
therefore  would  beg,  on  its  behalf,  the  especial  considera- 
tion of  our  readers.  It  obviously  contains  not  merely  a 
provision  for  deciding  disputed  cases,  but  a  key  to  another 
difficulty  with  which  the  Committee  was  to  some  extent 
engaged,  and  to  which  it  will  be  our  duty  to  return, — 
namely,  the  appointment  of  the  public  analysts  them- 
selves. 

We  are  not  about  to  come  forward  as  the  general  and 
^discriminating  advocate  of  these  gentlemen.  Class 
laudations  arc  no  less  injudicious  than  class  censures. 
Like  other  bodies  of  men,  however  selected  and  appointee", 
they  vary  in  competence  for  the  duties  they  have  under-  • 
taken.  But  who — especially  in  case  of  a  novelty  like  the 
working  of  the  Adulteration  Ad — could  expect  anything 
else  ?  The  public  analysts  have  undertaken  a  task  far 
from  easy ;  they  have  been  but  very  sparingly  supported 
by  public  opinion,  and  have  been  keenly  scrutinised  by 
parties  interested  in  fraudulent  pradices. 

The  question  as  to  what  constitutes  adulteration,  and 
what  therefore  should  meet  with  repression  and  punish- 
ment, seems  still  open.  If  we  might  venture  to  suggest, 
we  would  recommend  a  gradually  increasing  stringency. 
Let  us  first  wage  war  agaim>t  the  grosser  evils,  and  as 
they  become  rarer  let  us  turn  our  attention  to  those  of  a 
less  formidable  character.  Dishonest  tradesmen  have 
quietly  and  pcrsevcringlyeducatedthepublicpalatedownto 
"  fortified  "  wines,  and  chicoried  coffee,  and  fariniscd  cho- 
colate, and  brilliantly  green  jams  and  pickles.  We  have 
got  to  reverse  the  process,  and  if  we  proceed  too  rashly 
\vc  may  not  only  lose  the  support  of  public  opinion,  but 
find  it  enlisted  against  us. 

Why,  we  may  here  ask,  should  the  law  confine  its  at- 
tention to  articles  of  diet  ?  The  man  who  sells  us  a 
blanket  got  up  with  a  deliquescent  salt,  like  chloride  of 
magnesium,  imperils  our  health  just  as  decidedly  as  if  he 
had  put  amylic  or  petroleum  products  in  our  wine,  or  red- 
lead  in  our  chocolate.  Is  it  just  that  he  should  altogether 
escape  ? 


ON  THE  FORCES  CAUSED  BY  EVAPORATION 
FROM  AND  CONDENSATION  AT  A  SURFACE.* 
B>  Prof.  OSBORNE  REYNOLDS,  of  Owen.  CoUege, 


It  has  been  noticed  by  several  philosophers,  and  particu- 
larly by  Mr.  Crookcs,  that,  undjr  certain  circumstance*, 
hot  bodies  appear  to  repel  and  cold  ones  to  attract  other 
bodies.  It  is  my  objed  in  this  paper  to  point  out  and  to 
describe  experiments  to  prove  that  these  effects  are  the 
results  of  evaporation  and  condensation ;  and  that  they 
*  A  1'aper  read  before  tbt  Koysl  bocteiy,  June  j8,  1874. 
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are  valuable  evidence  of  the  truth  of  the  kinetic  theory  of 
gas,  viz.,  that  gas  consists  of  separate  molecules  moving 
at  great  velocities. 

The  experiments  of  which  the  explanation  will  be  given 
were  as  follows  :— 

A  light  stem  of  glass,  with  pith-balls  on  its  ends,  was 
suspended  by  a  silk  thread  in  a  glass  flask,  so  that  the 
balls  were  nearly  at  the  same  level.  Some  water  was 
then  put  in  the  flask,  and  boiled  until  all  the  air  was 
driven  out  of  the  flask,  which  was  then  corked  and  allowed 
to  cool.  When  cold  there  was  a  partial  vacuum  in  it,  the 
gauge  showing  from  |  to  f  of  an  inch  pressure. 

It  was  now  found  that  when  the  flame  of  a  lamp  was 
brought  near  to  the  flask,  the  pith-ball  which  was  nearest 
the  flame  was  driven  away,  and  that  with  a  piece  of  ice 
the  pith  was  attracted. 

This  experiment  was  repeated  under  a  variety  of  cir- 
cumstances, in  different  flasks  and  with  different  balances, 
the  stem  being  sometimes  of  glass  and  sometimes  of  pla- 
tinum :  the  results,  however,  were  the  same  in  all  cases, 
except  such  variations  as  I  am  about  to  describe. 

The  pith-balls  were  more  sensitive  to  the  heat  and  cold 
when  the  flask  was  cold  and  the  tension  within  it  low.  but 
the  effect  was  perceptible  until  the  gauge  showed  about 
an  inch,  and  even  after  that  the  ice  would  attract  the  ball. 

The  reason  why  the  repulsion  from  heat  was  not  appa- 
rent at  greater  tensions  was  clearly  due  to  the  convective 
currents  which  the  heat  generated  within  the  flask.  When 
there  was  enough  vapour  these  currents  carried  the  pith 
with  them ;  they  were,  in  fact,  then  sufficient  to  overcome 
the  forces  which  otherwise  moved  the  pith.  This  was 
shown  by  the  fact  that  when  the  bar  was  not  quite  level, 
so  that  one  ball  was  higher  than  the  other,  the  currents 
affected  them  in  different  degrees;  also  that  a  different 
effect  could  be  produced  by  raising  or  lowering  the  position 
of  the  flaine. 

The  condition  of  the  pith  also  perceptibly  affected  the 
sensitiveness  of  the  balls.  When  a  piece  of  ice  was 
placed  against  the  side  of  the  glass,  the  nearest  of  the 
pith-balls  would  be  drawn  towards  the  ice,  and  would 
eventually  stop  opposite  to  it.  If  allowed  to  remain  in 
this  condition  for  some  time,  the  vapour  would  condense 
on  the  ball  near  the  ice,  while  the  other  ball  would  be- 
come dry  (this  would  be  seen  to  be  the  case,  and  was  also 
shown  by  the  tipping  of  the  balance,  that  ball  against  the 
ice  gradually  getting  lower).  It  was  then  found,  when 
the  ice  was  removed,  that  the  dry  ball  was  insensible  to 
the  heat,  or  nearly  so,  while  that  ball  which  had  been 
opposite  to  the  ice  was  more  than  ordinarily  sensitive. 

If  the  flask  were  dry  and  the  tension  of  the  vapour  re- 
duced with  the  pump  until  the  gauge  showed  *  of  an  inch, 
then,  although  purely  steam,  it  was  not  in  a  saturated 
condition,  and  the  pith-balls  which  were  dry  were  no 
longer  sensitive  to  the  lamp,  although  they  would  still 
approach  the  ice. 


From  these  last  two  fads  it  appears  as  though  a  certain 
"  s  balls 
them  sensitive  to  the  heat. 


amount  of  moisture  on  the  balls  was  necessary  to  render 


In  order  that  these  results  might  be  obtained,  it  was  ne- 
cessary that  the  vapour  should  be  free  from  air.  If  a 
small  quantity  of  air  was  present,  although  not  enough  to 
appear  in  the  gauge,  the  effects  rapidly  diminished,  parti- 
cularly that  of  the  ice,  until  the  convection  currents  had 
it  all  their  own  way.  This  agrees  with  the  fact  that  the 
presence  of  a  small  quantity  of  air  in  steam  greatly  retards 
condensation,  and  even  evaporation. 

With  a  dry  flask  and  an  air-vacuum  neither  the  lamp 
nor  the  ice  produced  their  effects;  the  convection  currents 
reigned  supreme,  even  when  the  gauge  was  as  low  as 
4  inch.  Under  these  circumstances  the  lamp  generally 
attracted  the  balls  and  the  ice  repelled  them,— i.e.,  the 
currents  carried  them  towards  the  lamp  and  from  the  ice ; 
but  by  placing  the  lamp  or  ice  very  low  the  reverse  effects 
could  be  obtained,  which  goes  to  prove  that  they  were  the 
effects  of  the  currents  of  air. 
These  experiments  appear  to  show  that  evaporation 


from  a  surface  is  attended  with  a  force  tending  to  drive 
the  surface  back,  and  condensation  with  a  force  tending 
to  draw  the  surface  forward.  These  effects  admit  of  ex- 
planation, although  not  quite  as  simply  as  may  at  first 
sight  appear. 

It  seems  easy  to  conceive  that  when  vapour  is  driven 
off  from  a  body  there  must  be  a  certain  reaction  or  recoil 
on  the  part  of  the  body;  Hiero's  engine  acts  on  this  prin- 
ciple. Or  if  a  sheet  of  damp  paper  be  held  before  the 
fire,  from  that  side  which  is  opposite  to  the  fire,  a  stream 
of  vapour  will  be  drawn  off  towards  the  fire  with  a  per- 
ceptible velocity,  and  therefore  we  can  readily  conceive 
that  there  must  be  a  corresponding  reaction,  and  that  the 
paper  will  be  forced  back  with  a  force  equal  to  that  which 
urges  the  vapour  forwards.  And,  in  a  similar  way,  when- 
ever condensation  goes  on  at  a  surface  it  must  diminish 
the  pressure  at  the  surface,  and  thus  draw  the  surface 
forwards. 

It  is  not,  however,  wholly,  or  even  chiefly,  such  visible 
motions  as  these  that  afford  an  explanation  of  the  pheno- 
mena just  described.  If  the  only  forces  were  those  which 
result  from  the  perceptible  motion  they  would  be  in- 
sensible, except  when  the  heat  on  the  surface  was  suffi- 
ciently intense  to  drive  the  vapour  off  with  considerable 
velocity.  This,  indeed,  might  be  the  case  if  vapour  had 
no  particles,  and  was  what  it  appears  to  be — a  homoge- 
neous elastic  medium ;  and  if,  in  changing  from  liquid 
into  gas,  the  expansion  took  place  gradually,  so  that  the 
only  velocity  acquired  by  the  vapour  was  that  necessary 
to  allow  its  replacing  that  which  it  forces  before  it,  and 
giving  place  to  that  which  follows. 

But,  although  it  appears  to  have  escaped  notice  so  far, 
it  follows  as  a  direct  consequence  of  the  kinetic  theory  of 
gases  that  whenever  evaporation  takes  place  from  the 
surface  of  a  solid  body  or  a  liquid,  it  must  be  attended 
with  a  reactionary  force  equivalent  to  an  increase  of 
pressure  on  the  surface,  and  which  force  is  quite  inde- 
pendent of  the  perceptible  motion  of  the  vapour.  Also 
condensation  must  be  attended  with  a  force  equivalent  to 
a  diminution  of  the  gaseous  pressure  over  the  condensing 
surface,  and  likewise  independent  of  the  visible  motion  of 
the  vapour.  This  may  be  shown  to  be  the  case  as 
follows :  — 

According  to  the  kinetic  theory  the  molecules  which 
constitute  the  gas  are  in  rapid  motion,  and  the  pressure 
which  the  gas  exerts  against  the  bounding  surfaces  is  due 
to  the  successive  impulses  of  these  molecules,  whose 
course  directs  them  against  the  surface,  from  which  they 
rebound  with  unimpaired  velocity.  According  to  this 
theory,  therefore,  whenever  a  molecule  of  liquid  leaves  the 
surface,  henceforth  to  become  a  molecule  of  gas,  it  must 
leave  it  with  a  velocity  equal  to  that  with  which  the  other 
particles  of  gas  rebound, — that  is  to  say,  instead  of  being 
just  detached  and  quietly  passing  off  into  the  gas,  it  must 
be  shot  off  with  a  velocity  greater  than  that  of  a  cannon- 
ball.  Whatever  may  be  the  nature  of  the  forces  which 
give  it  the  velocity,  and  which  consume  the  latent  heat 
in  doing  so,  it  is  certain,  from  the  principle  of  conserva- 
tion of  momentum,  that  they  must  react  on  the  surface 
with  a  force  equal  to  that  exerted  on  the  molecule,  just  as 
the  pressure  of  the  powder  on  the  breech  is  the  same  as 
on  the  shot. 

The  impulse  on  the  surface,  therefore,  from  each  mole- 
cule which  is  driven  off  by  evaporation  must  be  equal  to 
that  caused  by  the  rebound  of  one  of  the  reflected  mole- 
cules (supposing  all  the  molecules  to  be  of  the  same  size), 
— that  is  to  say,  since  the  force  of  rebound  will  be  equal 
to  that  of  stopping,  the  impulse  from  a  particle  driven  off 
by  evaporation  will  be  half  the  impulse  received  from  the 
stopping  and  reflection  of  a  particle  of  the  gas.  Thus  the 
effect  of  evaporation  will  be  to  increase  the  number  of 
impulses  on  the  surface ;  and  although  each  of  the  new 
impulses  will  only  be  half  as  effeaive  as  the  ordinary  ones, 
they  will  add  to  the  pressure. 

In  the  same  way,  whenever  a  molecule  of  gas  comes  up 
to  a  surface,  and  instead  of  rebounding  is  caught  and  re- 
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tained  by  the  surface,  and  is  thus  condensed  into  a  mole- 
cule of  liquid,  the  impulse  which  it  will  thus  impart  to 
the  surface  will  only  be  one-half  as  great  as  if  it  had 
rebounded.  Hence  condensation  will  reduce  the  magni- 
tude of  some  of  the  impulses,  and  therefore  will  reduce 
the  pressure  on  the  condensing  surface. 

For  instance,  if  there  were  two  surfaces  in  the 
same  vapour,  one  of  which  was  dry  and.  the  other 
evaporating,  then  the  pressure  would  be  greater  on 
the  moist  surface  than  on  that  which  was  dry.  And 
again,  if  one  of  the  surfaces  was  dry  and  the  other  con- 
densing, then  the  pressure  would  be  greater  on  the  dry 
surface  than  on  that  which  was  condensing.  Hence,  if 
the  opposite  sides  of  a  pith-ball  in  vapour  were  in  such 
different  conditions,  the  ball  would  be  forced  towards  the 
colder  aide. 

These  effects  may  be  expressed  more  definitely  as 
follows : — 

Let  v  be  the  velocity  with  which  the  molecules  of  the 

vapour  move, 
p  the  pressure  on  a  unit  of  surface, 
d  the  weight  of  a  unit  of  volume  of  the  vapour, 
to  the  weight  of  liquid  evaporated  or  condensed  in 

a  second ; 

then  the  weight  of  vapour  which  aftually  strikes  the  unit 
of  dry  surface  in  a  second  will  be— 

dv 

and  the  pressure  p  will  be  given  by — 

and/,  the  force  arising  from  evaporation,  will  be  given  by— 


therefore— 


T' 


Thus  we  have  an  expression  for  the  force  in  terms  of 
the  quantity  of  water  evaporated  and  the  ratio  of  the 
pressure  to  the  density  of  the  vapour.  And  if  the  heat 
necessary  to  evaporate  the  liquid  (the  latent  heat)  is 
known,  we  can  find  the  force  which  would  result  from  a 
given  expenditure  of  heat. 

Applying  these  results  to  steam,  we  find  that  at  a  tem- 
perature of  60'  the  evaporation  of  1  lb.  of  water  from  a 
surface  would  be  sufficient  to  maintain  a  force  of  65  lbs. 
for  one  second. 

It  is  also  important  to  notice  this  force  will  be  pro- 
portional to  the  square  root  of  the  absolute  temperature, 
and  consequently  will  be  approximately  constant  between 
temperatures  of  3a0  and  212*. 

If  we  take  mercury  instead  of  water,  we  find  that  the 
force  is  only  6  lbs.  instead  of  65  ;  but  the  latent  heat  of 
mercury  is  only  that  of  water,  so  that  the  same  ex- 
penditure of  heat  would  maintain  nearly  three  times  as 
great  a  force. 

It  seems,  therefore,  that  in  this  way  we  can  give  a 
satisfactory  explanation  of  the  experiments  previously 
described.  When  the  radiated  heat  from  the  lamp  falls 
on  the  pith  its  temperature  will  rise,  and  any  moisture 
on  it  will  begin  to  evaporate,  and  to  drive  the  pith  from 
the  lamp.  The  evaporation  will  be  greatest  on  that  ball 
which  is  nearest  to  the  lamp;  therefore  this  ball  will  be 
driven  away  until  the  force  on  the  other  becomes  equal, 
after  which  the  balls  will  come  to  rest,  unless  momentum 
carries  them  further.  On  the  other  hand,  when  a  piece  of 
ice  is  brought  near,  the  temperature  of  the  pith  will  be  re- 
duced, and  it  will  condense  the  vapour  and  be  drawn 
towards  the  ice. 

It  seems  to  me  that  the  same  explanation  may  be  given 

~  •  See  MaxweW"  Thcoryof  Hhi,"  P^*M- 


of  Mr.  Crookes'*  experiments  ;  for,  although  my  experi- 
ments were  made  on  water  and  at  comparatively  high 
pressures,  they  were  in  reality  undertaken  to  verify  the 
explanation  as  I  have  given  it.  I  used  water  in  the  hope 
of  finding  (as  I  have  found)  that  in  a  condensable  vapour 
the  results  could  be  obtained  with  a  greater  density  of 
vapour  (with  a  much  less  perfect  vacuum),  the  effect  being 
a  consequence  of  the  saturated  condition  of  the  vapour 
rather  than  of  the  perfection  of  the  vacuum. 

Mr.  Crookes  only  obtained  his  results  when  his  vacuum 
was  nearly  as  perfect  as  the  Sprengel  pump  would  make 
it.  Up  to  this  point  he  had  nothing  but  the  inverse 
effects,  viz.,  attraction  with  heat  and  repulsion  with  cold. 
About  the  cause  of  these  he  seems  to  be  doubtful ;  but  I 
venture  to  think  that  they  may  be  entirely  txplained  by 
the  expansion  of  the  surrounding  gas  or  vapour  and  the 
consequent  convection  currents.  It  must  be  remembered 
that  whenever  the  air  about  a  ball  is  expanded,  and  thus 
rendered  lighter  by  heat,  it  will  exercise  less  supporting 
or  floating  power  on  the  ball,  which  will  therefore  tend  to 
sink,  which  tendency  will  be  in  opposition  to  the  lifting 
of  the  ascending  current,  and  it  will  depend  on  the  shape 
and  thickness  of  the  ball  whether  it  will  rise  or  fall  when 
in  an  ascending  current  of  heated  gas. 

The  reason  why  Mr.  Crookes  did  not  obtain  the  same 
results  with  a  less  perfect  vacuum,  was  because  he  had 
then  too  large  a  proportion  of  air  or  non-condensing  gas 
mixed'with  the  vapour,  which  also  was  not  in  a  state  of 
saturation.  In  his  experiments  the  condensable  vapour 
was  that  of  mercury,  or  something  which  required  a  still 
higher  temperature,  and  it  was  necessary  that  the  vacuum 
should  be  very  perfect  for  such  vapour  to  be  anything  like 
pure  and  in  a  saturated  condition.  As  soon,  however,  as 
this  state  of  perfection  was  reached,  then  the  effects  were 
more  apparent  than  in  the  corresponding  case  of  water. 
This  agrees  well  with  the  explanation  ;  for,  as  previously 
shown,  the  effect  of  mercury  would  for  the  same  quantity 
of  heat  be  three  times  as  great  as  that  of  water ;  and 
besides  this,  the  perfect  state  of  the  vacuum  would  allow 
the  pith  (or  whatever  the  ball  might  be)  to  move  much 
more  freely  than  when  in  the  vapour  of  water  at  a  con- 
siderable tension. 

Of  course  this  reasoning  is  not  confined  to  mercury  and 
water ;  any  gas  which  is  condensed  or  absorbed  by  the 
balls  when  cold  in  greater  quantities  than  when  warm 
would  give  the  same  results ;  and  as  this  property  ap- 
pears to  belong  to  all  gases,  it  is  only  a  question  of 
bringing  the  vacuum  to  the  right  degree  of  tension. 

There  was  one  fact  connected  with  Mr.  Crookes's  ex- 
periments which,  independently  of  the  previous  con- 
siderations.  led  me  to  the  conclusion  that  the  result 
was  due  to  the  heating  of  the  pith,  and  was  not  a  direct 
result  of  the  radiated  heat. 

In  one  of  the  experiments  exhibited  at  the  soirit  of  the 
Royal  Society,  a  candle  was  placed  close  to  a  flask  con- 
taining a  bar  of  pith  suspended  from  the  middle ;  at  first 
the  only  thing  to  notice  was  that  the  pith  was  oscillating 
considerably  underthe  action  of  the  candle ;  each  end  of  the 
bar  alternately  approached  and  receded,  showing  that  the 
candle  exercised  an  influence  similar  to  that  which  might 
have  been  exercised  by  the  torsion  of  the  thread  had  this 
been  stiff.  After  a  few  minutes'  observation,  however,  it 
became  evident  that  the  oscillations  continued  instead  of 
gradually  diminishing,  as  one  naturally  expected  them  to 
do  ;  and  more  than  this,  they  actually  increased  until  one 
end  of  the  bar  passed  the  light,  after  which  it  seemed 
quieter  for  a  little,  though  the  oscillations  again  increased 
unti"  ' 
and 
might  I 

portance  did  not  strike  me.  Afterwards,  however,  I  saw 
that  it  was  only  to  be  explained  on  the  ground  of  the  force 
being  connected  with  the  temperature  of  the  pith.  During 
part  of  its  swing  one  end  of  the  pith  must  be  increasing 
in  temperature,  and  during  the  other  part  cooling.  And 
it  ia  easily  seen  that  the  ends  will  not  be  hottest  when 
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leier  lor  a  nine,  tnouRn  me  oscillations  again  increased 
til  it  again  passed  the  light.  As  a  great  many  people 
d  lights  were  moving  about,  it  seemed  possible  that  this 
ght  be  due  to  external  disturbance,  and  so  its  full  im- 
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nearest  the  light,  or  coldest  when  farthest  away;  they 
will  acquire  heat  for  some  time  after  they  have  begun  to 
recede,  and  lose  it  after  they  have  begun  to  approach. 
There  will,  in  fact,  be  a  certain  lagging  in  the  effect  of  the 
heat  on  the  pith,  like  that  which  is  apparent  in  the  action 
of  the  sun  on  a  comet,  which  causes  the  comet  to  be 
grandest  after  after  it  has  passed  its  perihelion.  From 
this  cause  it  is  easy  to  sec  that  the  mean  temperature  of 
the  ends  will  be  greater  during  the  time  they  are  retiring 
than  while  approaching,  and  hence  the  driving  force  on 
that  end  which  is  leaving  will,  on  the  whole,  more  than 
balance  the  retarding  force  on  that  which  is  approaching; 
ar.d  the  result  will  be  an  acceleration,  so  that  the  bar 
will  swing  further  each  time  until  it  passes  the  candle, 
after  which  the  hot  side  of  the  bar  will  be  opposite  to  the 
light,  and  will  for  a  time  tend  to  counteract  its  effect,  so 
that  the  bar  will  for  a  time  be  quieter.  This  fact  is  inde- 
pendent evidence  as  to  the  nature  of  the  force ;  and 
although  it  does  not  show  it  to  be  evaporation,  it  shows 
that  it  is  force  depending  on  the  temperature  of  the 
pith,  and  that  it  is  not  a  direft  result  of  radiation  from 
the  candle. 

Since  writing  the  above  paper,  it  has  occurred  to  tne 
that,  according  to  the  kinetic  theory,  a  somewhat  similar 
effect  to  that  of  evaporation  must  result  whenever  heat  is 
communicated  from  a  hot  surface  to  gas. 

The  particles  which  impinge  on  the  surface  will  rebound 
with  a  greater  velocity  than  that  with  which  they  ap- 
proached, and  consequently  the  effect  of  the  blow  must 
be  greater  than  it  would  have  been  had  the  surface  been 
of  the  same  temperature  as  the  gas. 

And  in  the  same  way  whenever  heat  is  communicated 
from  a  gas  to  a  surface,  the  force  on  the  surface  will  be 
less  than  it  otherwise  would  be,  for  the  particles  will  re- 
bound with  a  less  velocity  than  that  at  which  they  ap- 
proach. 

Mathematically  the  result  may  be  expressed  as  follows : 
— The  symbols  having  the  same  meaning  as  before,  e 
representing  the  energy  communicated  in  the  form  of 
heat,  and  tv  the  alteration  whicn  the  velocity  of  the 
molecule  undergoes  on  impact.    As  before— 


ON  SOME  CHEMICAL  ASPECTS  OF  PHYSICAL 
GEOGRAPHY. 
By  ALEX.  S.  WILSON,  B.Sc. 


and— 


i/f»»or«  = 
dxv 


rfxv  . 
f=2~—  X.r; 


Therefore,  in  the  case  of  steam  at  a  temperature  of  60— 

.  /=7«. 
and  in  air— 

A  5'. 

results  which  appear  to  be  very  large. 

It  must,  however,  be  remembered  that  t  depends  on  the 
rate  at  which  cold  particles  will  come  up  to  the  hot 
surface,  which  is  very  6low  when  it  depends  only  on  the 
diffusion  of  the  particles  of  the  gas  inter  se,  and  the 
diffusion  of  the  heat  amongst  them. 

It  will  be  much  increased  by  convection  currents,  but 
these  will  (as  has  been  already  explained)  to  a  certain 
extent  produce  an  opposite  effect.  It  would  also  seem 
that  this  action  cannot  have  had  much  to  do  with  Mr. 
Crookes's  experiments,  as  one  can  hardly  conceive  that 
much  heat  could  be  communicated  to  the  gas  or  vapour 
!"*",  *  perfect  vacuum  as  that  he  obtained,  unless 
indeed  the  rate  of  diffusion  varies  inversely  as  some  high 
power  of  the  density  of  a  gas.  U  will  be  interestinc. 
however,  to  bee  what  light  experiments  will  throw  on  the 
question. 


The  various  departments  of  natural  science  are  so  closely 
related  that  no  one  of  them  can  be  studied  altogether 
apart  from  the  others ;  to  become  proficient,  therefore,  in 
any  special  science  the  student  has  not  only  to  learn  the 
principles  of  that  science,  but  he  has  also  to  familiarise 
himself  with  those  facts  of  other  sciences  which  bear  di- 
rectly on  his  own  studies.  A  result  of  this  is  that  every 
advance,  made  in  any  science,  is  attended  by  a  cor- 
responding progression  in  the  others.  When  a  new  fact 
is  disclosed  by  scientific  research  we  have  not  merely  an 
addition  to  recorded  observations,  in  a  particular  line  of 
inquiry,  but  we  are  furnished  with  a  means  of  investigating 
phenomena  which  form  the  subjects  of  other  sciences. 

Keeping  this  in  mind,  let  us  see  what  information  may 
be  gathered  by  reviewing,  in  the  light  of  recent  chemical 
research,  some  of  the  better-known  operations  of  Nature. 
It  is  not  our  intention  to  enter  on  the  wide  field  of 
chemical  geology,  nor  is  it  desirable  that  we  should,  seeing 
that  this  subject  has  already  received  a  considerable 
amount  of  attention.  For  the  present  we  must  be  content 
to  examine,  by  the  aid  of  increased  chemical  knowledge, 
some  of  those  processes  which  belong  to  that  section  of 
dynamical  geology  which  treats  of  surface  agencies,  and, 
as  being  of  most  interest,  we  shall  consider  only  those 
that  are  in  any  way  concerned  in  determining  the  distri- 
bution of  organised  structures. 

First,  then,  as  to  the  chemical  fads:— 
It  is  well  known  that  alumina  and  ferric  oxide  exercise 
a  remarkable  influence  on  certain  salts  in  solution,  but 
the  explanation  of  the  phenomenon  is  somewhat  compli- 
cated.   In  the  case  of  many  salts  it  appears,  from  the 
experiments  of  Warington,  that  a  decomposition  takes 
place:  thus,  in  the  absorption  of  calcic  phosphate  by 
oxide  of  iron  or  alumina,  from  a  carbonic  acid  solution, 
the  phosphoric  acid  simply  leaves  the  calcium  and  at- 
taches itself  to  the  iron  or  aluminium,  forming  ferric  or 
aluminic  phosphate.   The  behaviour  of  these  oxides  to- 
wards carbonates,  sulphates,  nitrates,  and  chlorides,  is 
different;  from  solutions  of  these  salts  the  oxides  or  iron 
and  aluminium  abstract  the  bases,  whilst  they  reject  in 
some  measure  the  acids.    In  all  these  instances  the  ab- 
sorption may  be  due  to  chemical  affinity,  but  there  are 
manv  examples  of  absorption  which  have  not  yet  been 
resolved  into  chemical  reactions,  and  which  at  present  do 
not  seem  capable  of  being  so  resolved;  there  are  circum- 
stances, too,  connected  with  this  subject  of  absorption 
which  still  require  an  explanation.    Moreover,  some  sub- 
stances are  absorbed  in  a  manner  quite  at  variance  with 
our  notions  of  what  constitutes  a  chemical  combination  ? 
the  attraction  for  these  would  therefore  appear  to  partake 
more  of  the  nature  of  adhesion  than  of  chemical  force, 
and  in  this  case  what  occurs  may  be  analogous  to  that 
which  happens  when  ether  is  mixed  with  a  solution  of 
potassic  iodide  from  which  the  iodine  has  been  liberated. 
The  ether  dissolves  the  iodine,  forming  a  coloured  solution, 
which  separates,  leaving  the  water  clear;  so,  in  the 
former  case,  we  may  regard  the  ferric  oxide  and  alumina 
as  dissolving  a  portion  of  the  salt  and  then  separating 
from  the  mixture,  just  as  the  ether  does  in  the  above  illus- 
tration. 

From  this  property  arises  the  difficulty  that  is  often 
experienced  in  washing  precipitated  oxides  of  iron, 
aluminium,  and  chromium,  free  from  alkaline  salts. 
Warington  found  that  ferric  hydrate,  precipitated  by  po- 
tassic carbonate,  only  lost  two-thirds  of  its  potassium  by 
a  washing  which  should  have  reduced  a  perfectly  soluble 
salt  to  ,  JTth  of  the  original  quantity.  Similarly,  he  found 
that  for  ferric  hydrate,  precipitated  by  ammonia,  every 
roo  grs.  of  anhydrous  oxide  retained  0-O42  grs.  NH3, 
after  being  washed  to  an  extent  sufficient  to  have  reduced 
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it  to  moltnstb  of  the  aalt  originally  present.  The  same 
observer  has  published  (y.  Ckem.  Soc,  1868)  experiments 
showing  the  amounts  of  various  salts  absorbed  by  ferric 
oxide  and  alumina  from  solutions  of  a  definite  strength, 
but  as  the  results  are  only  true  for  this  particular  strength 
of  solution  more  observations  are  required.  From  some 
experiments  of  my  own  I  am  led  to  believe  that  the  pro- 
portion of  salt  absorbed  depends  greatly  on  the  strength 
of  the  solution,  and  that  it  diminishes  rapidly  as  the  solu- 
tion is  diluted. 

This  absorptive  power  is  not  only  exercised  towards 
salt  in  solution,  but  gaseous  substances  are  influenced 
by  it  as  well.  Advantage  is  taken  of  this  in  the  well-  i 
known  process  for  purifying  coal-gas  from  ammonia  and 
objectionable  sulphur  compounds,  by  means  of  ferric 
oxide.  Nor  is  this  all.  Boussingault  found  that  a  kilo- 
gramme of  each  of  the  following  substances,  after  being 
ignited,  when  exposed  to  the  air  for  two  or  three  days, 
absorbed  the  following  quantities  of  ammonia :— Sand,  j 
o-5  m.grm. ;  powdered  brick,  0*5  m.grm. ;  powdered  bone- 
ash,  0  84  m.grm.  These  quantities  are  so  small,  however 
(000005  per  cent),  that  it  is  difficult  to  say  whether  they 
were  absorbed  from  the  air,  or  were  formed  in  the  pores  of 
the  substance,  by  the  direct  union  of  nitrogen  and  hydro- 
gen, or  even  that  they  are  not  due  to  imperfedions  in 
the  apparatus  and  method  employed  to  estimate  the 


Other  compounds  of  iron  and  aluminium  exercise,  to 
some  extent,  this  influence  on  salts  in  solution,  and  nota- 
bly their  various  combinations  with  silicic  acid,  which 
enter  so  largely  into  the  composition  of  soils  and  clays. 

Most  soils  and  clays  being  mixtures,  a  part  of  thtir  ab- 
sorptive power  may  be  due  to  uncombined  oxide  of  iron 
or  alumina,  but  this  is  small  compared  with  the  total 
absorption.    Many  clays  contain,  in  addition  to  certain 
alkaline  silicates,  soluble  salts  of  the  alkalies.  These 
salts  may  have -been  produced  by  the  decomposition  of 
the  alkaline  silicates,  existing  in  the  rock  from  the  disin- 
tegration of  which  the  clay  was  formed ;  or  the  argilla- 
ceous particles  may  have  abstracted  them  from  the  water, 
by  the  action  of  which  they  were  reduced  to  their  state  of 
minute  division.    Salts  of  the  fixed  alkalies  might  get 
into  clay  by  either  of  these  ways,  but  the  ammoniacal 
salts  which  are  found  existing  in  clays  must  either  have 
had  an  organic  origin  or  have  been  absorbed  from  water. 
The  organic  matter  in  clays  is  generally  so  finely  divided, 
and  since  water  has  been  the  pulverising  agent,  every 
trace  of  ammoniacal  salt  would  have  been  removed  by  the 
washing  process  to  which  every  part  had  been  subjected, 
had  it  not  been  for  the  retentive  power  of  the  clayey 
particles.    On  account  of  this  property  the  addition  of 
clay  has  been  recommended  as  a  means  of  removing 
small  quantities  of  ammonia  from  waters  intended  for 
domestic  u»e.    Lake  water  may  in  some  cases  owe  its 
purity  to  the  subsiding  sediment  removing  salts  in  this 
way ;  at  any  rate  it  is  nearly  certain  that  the  waters  of 
many  rivers  and  well*  have  been  purified  in  this  manner. 
Lawcs,  Gilbert,  and  Way,  found  that  rain-water  contained 
nitrogen  equivalent  to  0-0837  grain  per  gallon  of  ammo- 
nia.   Now  this  is  a  much  greater  quantity  than  exists  in 
uncontaminated  river-water.    Frankland  and  Armstrong 
obtained,  as  an  average  of  fifty  samples  of  water  collected 
from  running  streams,  0*008  in  100,000  parts,  or  0*0056  gr. 
per  gallon.  How,  then,  has  this  water,  falling  as  rain,  been 
purified  ?    Chemists  have  ascribed  this  reduction  in  the 
amount  of  ammonia  which  has  taken  place  in  the  waters 
of  rivers,  lakes,  and  wells,  to  the  action  of  plants,  but  it 
may  be  questioned  if  this  cause  is  sufficient  to  account 
for  its  removal  to  such  an  extent.    I  am  inclined  to  the 
opinion  that  the  soil  is  largely  concerned  in  its  removal, 
—first,  because  such  waters  as  we  have  been  speaking  of 
could  only  have  remained  in  contact  with  the  absorbing 
surfaces  of  plants  for  a  short  time ;  and  if  we  take  into 
account  the  vast  body  of  water  constantly  making  its  way 
into  river-beds,  this  time  is  too  short  to  admit  of  the  am- 
monia being  withdrawn  from  every  small  portion  of  water 


flowing  past ;  and  secondly,  because  water  coming  in  con- 
tact with  much  vegetable  matter  would  be  as  likely  to 
dissolve  decaying  nitrogenous  substances  as  to  have 
ammoniacal  salts  removed.  If,  then,  whilst  percolating 
through  the  soil,  water  be  robbed  of  the  substances  it  dis- 
solved from  the  atmosphere,  when  falling  as  rain,  may  we 
not  infer  that  the  earthy  dttritm— borne  down  by  rivers, 
and  deposited  on  their  banks  and  deltas— acts  in  the  same 
way  on  the  ammoniacal  and  other  salts  derived  from  the 
sewage  and  impurities  with  which  rivers  become  charged 
as  they  proceed  ? 

Experiment  has  shown  that  earthy  matter  absorbs  a 
much  larger  proportion  of  salts  from  a  strong  solution 
than  the  same  quantity  of  earthy  matter  does  from  a 
dilute  solution.  If,  therefore,  we  were  warranted  in  attri- 
buting the  removal  of  ammonia  from  rain-water  to  the 
action  of  the  soil,  we  cannot  but  conclude  that  the  earthy 
matter,  settling  at  the  mouths  of  rivers,  must  carry  down 
with  it  salts  of  potash,  ammonia,  and  phosphoric  acid, 
since  a  river  is  richer— as  regards  these  substances — in  its 
lower  than  in  its  upper  course. 

The  mud  of  such  a  river  as  the  Nile  is  rich  in  nitro- 
genous compounds,  but  the  silt  of  our  own  rivers  also 
contains  ammonia,  and  that  even  when  it  appears  to  con- 
sist largely  of  coarse  sand,  and  when  one  might  have 
expected  that  all  soluble  salts  would  have  been  washed 
out.  The  investigations  of  Boussingault,  and  of  Lawes, 
Gilbert,  and  Pugh,  show,  almost  conclusively,  that  plants 
do  not  assimilate  gaseous  nitrogen,  but  that  they  derive 
nearly  the  whole  of  it  from  the  soil  as  ammonia  or  nitric 
acid. 

Schonbein  suggested  that  ammonia  might  be  formed  by 
the  evaporation  taking  place  from  the  leaves,  but  there  is 
no  evidence  that  plants  derive  nitrogen  from  this  source. 
Vegetation  is  therefore  indebted  for  its  nitrogenous — as 
for  its  mineral — constituents  to  the  soil,  and  wherever 
these  occur  in  considerable  quantity  one  great  condition 
of  fertility  is  fulfilled.  The  presence,  then,  of  substances 
so  indispensable  to  the  growth  of  plants,  as  salts  of  pot- 
ash, ammonia,  and  phosphoric  acid,  must  be  an  important 
factor  in  that  rich  and  varied  vegetable  life  for  which  river 
deltas  and  other  alluvial  districts  are  celebrated. 

Agriculturists  may  consider  phosphoric  acid,  in  combi- 
nation with  iron  or  aluminium,  too  slow  in  its  action  to 
constitute  a  fertiliser;  nevertheless,  in  the  course  of  time, 
these  inert  phosphates  do  unquestionably  exercise  a  fa- 
vourable influence  on  the  produce  of  any  land,  as  the  rich 
pasture-lands  of  Holland — the  gift  of  the  Rhine — or  the 
abundant  harvests  of  the  Mississippi  plains  bear  witness. 
Since,  then,  the  luxuriant  herbage  of  alluvial  soils  owes 
much  of  its  necessary  inorganic  food  to  the  absorbing 
action  of  earthy  matter,  this  principle  must,  in  past  time, 
have  had  an  important  share  in  determining  the  distribu- 
tion of  vegetable  structures.  Here,  then,  we  have  another 
of  the  many  interesting  relations  subsisting  between  the 
organic  and  the  inorganic  kingdoms  of  Nature. 

From  the  vast  formations  of  sedimentary  strata  which 
constitute  so  large  a  portion  of  the  earth's  crust,  from 
mountains,  from  valleys,  and  from  river-channels,  we  learn 
what  changes  the  process  of  atmospheric  denudation  has 
effected,  during  past  ages,  on  the  configuration  of  the 
earth's  surface.  If  we  recollect,  then,  that  each  particle 
of  every  sedimentary  rock  must  have  been  exposed,  per- 
haps many  times,  to  the  action  of  water,  the  wonder  is 
that  these  rocks  should  have  retained  any  soluble  sub- 
stances whatever.  Had  these  rocks,  as  they  were  formed, 
been  just  so  much  subsiding  insoluble  matter,  when  they 
came  to  constitute  land  manifestly  they  could  not  have 
-  afforded  a  soil  suitable  for  plants,  since  the  necessary  sub- 
stances had  previously  been  removed  from  them.  The 
ultimate  tendency  of  denudation  would  therefore  have 
been  to  reduce  the  productiveness  of  all  land  to  a  mini- 
mum, had  it  not  been  for  this  conservation  of  soluble  salts 
by  the  earthy  ingredients  of  the  soil.  Without  this 
arrestment  these  valuable  salts  must  inevitably  have  been 
washed  into  the  sea,  there  to  accumulate  uselessly,  whilst 
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land  vegetation,  and  consequently  land  animals,  gradually 
disappeared.  Perhaps  our  being  able  to  deleft  many  rar* 
elements  in  sea  water  may  be  owing  to  the  fact  that  their 
compounds  were  nearly  all  dissolved  previous  to  the 
separation  of  the  liquid  Trom  the  solid  constituents  of  our 
globe. 

It  may  be  well  to  recapitulate,  in  a  few  words,  the  cycle 
of  operations  we  have  endeavoured  to  trace :— We  saw 
that  the  ammonia  and  nitric  acid  of  the  atmosphere 
(formed  there  by  the  direct  union  of  their  constituents,  or 
derived  from  decaying  organic  matter)  are  washed  by  the 
rain  into  the  soil.  The  soil  is  thereby  enriched,  whilst  the 
water  passes  on  purified.  By-and-bye,  however,  the 
waters  of  the  river  become  charged  with  sewage  and  other 
impurities  when  the  earthy  sediment  acts  in  the  same  way 
as  the  soil  did  on  the  rain  water,  withdrawing  phosphoric 
acid,  potash,  ammonia,  and  nitric  acid,  before  suffering 
the  water  thus  impoverished  to  mingle  with  the  ocean. 

In  this  beautiful  provision  we  have  one  of  those  mar- 
vellous adaptations  which  abound  throughout  the  created 
universe,  the  disclosure  of  which  everywhere  repays  the 
labours  of  the  student  of  Nature. 
1  cannot  better  conclude  these  remarks  for  the  present 
by  quoting  the  lines  of  the  poet  Marlowe,  which 
peculiarly  appropriate  to  this  part  of  my  subject  :— 

"  I  walk*  along  a  streame  lor  pureaeste  rare, 
Brighter  than  sunshine,  for  it  did  acquaint 
The  dullest  sight  with  all  the  glorious  piay 
That  in  the  nibble-paved  charull  lay. 
No  molten  cryslall,  hut  a  richer  mine 
Of  Nature's  rarest  alchemie  ran  there.'' 


ANALYSIS  OF  COBALT   AND  NICKEL  ORES, 
OF    NICKEL  GLANCE. 

AND  A  CONVENIENT  AND  EXACT  METHOD  FOR  THE 

SEPARATION    OK    ZINC    FROM    THE  ABOVE- 
NAMED  METALS.* 
By  Professor  REMIGIUS  PRESENILIS. 

Owino  to  the  great  differences  occurring  in  the  analyses 
of  similar  samples  of  the  above-mentioned  ores,  Prof. 
Fresenius  introduced  a  new  method  for  their  treatment, 
which  has  given  very  satisfactory  results.  I  will  endeavour 
to  explain  his  process  as  concisely  as  possible. 

Method  I. — Applicable  to  nickel  glance  in  particular. 

An  accurately  weighed  sample  is  fused  with  eight 
times  its  amount  of  a  mixture  of  equal  parts  of  sulphur 
and  carbonate  of  soda,  the  fused  mass  is  treated  with 
hot  water,  and  the  finely  crystalline  residue  of  sulphur 
metals  is  filtered  off  and  well  washed,  by  which  operation 
arsenic  and  antimony  pass  into  solution. 

After  igniting  the  filter  the  residue  is  treated  with 
fuming  nitric  acid,  and  evaporated  to  dryness.  The  small 
amount  of  sulphate  of  lead  remaining  undissolved  is  not 
filtered  off,  but  sulphuretted  hydrogen  gas  is  passed  through 
the  acid  liquid  till  the  latter  is  completely  saturated  with  it. 
The  nitrate  from  the  sulphides  of  copper  and  lead  is 
evaporated  to  dryness,  the  FeO  is  oxidised  with  chlorate 
of  potash,  a  little  HC1  added,  and  the  solution  is  then 
largely  diluted,  and  carbonate  of  soda  added  till  the 
reaction  is  nearly  neutral,  then  acetic  acid  is  poured  in, 
drop  by  drop,  till  a  clear  brown  solution  of  acetate  of 
iron  and  nickel  is  formed.  This  done  the  solution  is 
heated  to  boiling,  and  when  in  that  state  the  basic  salt 
of  iron  must  at  once  be  filtered  off  and  washed.  After 
this  precipitate  is  re-dissolved,  and  again  precipitated,  in 
th£j>»Atc  sute  as  before.  Test  a  little  of  the  precipitate 
Crookes'is  tif*  'rom  nickel,  if  not,  the  above  operation  must 
much  heat  cour*"  ,nc  n'ckel  is  removed.  The  filtrates 
in  such  a  per'-c'P',ate  must  De  brought  together  and 
indeed  the  ra'  *  moderately  small  bulk.  The  solution  is 
power  of  the  1R«  "nd  caustic  potash  is  then  added  in  slight 
however,  to  6  bydrated  oxide  of  nickel  is  washed  and 
question.      Comrouoicatedb.v  MrT  Harry" 5-  Shaw 


ignited,  and  then  reduced  in  a  stream  of  hydrogen  gas. 
The  resulting  metal  is  now  brought  on  a  small  filter  and 
treated  with  boiling  water  to  remove  any  traces  of  caustic 
potash  ;  after  ignition  of  the  filter  it  is  again  heated  in  a 
stream  of  hydrogen  and  weighed.  The  small  amount  of 
silica  it  contains  is  separated  by  dissolving  the  metal,  and 
evaporating  the  SiOj  to  dryness,  and  estimating  the 
amount,  which  is  to  be  subtracted  from  the  total  quantity. 

Method  II. — Especially  applicable  to  cobalt-nickel  ores, 
and  for  the  separation  of  zinc  from  those  metals. 

Instead  of  the  fusion  process,  as  described  in  Method  I., 
the  finely  powdered  ore  is  digested  for  some  time  with 
aqua  regia  and  filtered.  The  residue  must  be  perfectly 
white,  and  if  not  so,  must  be  fused  with  bisulphite  of 
potassium,  the  fused  mass  is  dissolved  in  HC1  and  water, 
the  solution  filtered  off,  and  the  filtrate  added  to  the 
principal  one.  '1  he  analysis  is  then  continued  exactly  as 
in  Method  I. 

Should  the  ore  contain  zinc  the  sample  is  treated  as 
follows : — 

The  sulphides  of  nickel  and  cobalt  are  dissolved  up, 
the  solution  evaporated  to  a  small  bulk,  and  then  chloride 
of  ammonium  added  in  the  proportion  of  5  grms.  NH4CI 
to  0-2  grm.  ZnO ;  the  mass  is  then  evaporated  to  dryness 
on  the  water-bath  till  all  the  NH4CI  is  removed,  and  with 
it  all  the  zinc.  The  remaining  residue  is  treated  with 
HCI,  a  little  N03  being  also  added  ;  the  solution  is  then 
evaporated  to  a  very  small  bulk  to  remove  the  excess  of 
acid,  and  then  precipitated  with  caustic  potash,  and  the 
analysis  continued  as  in  Method  I. 

When  nickel  and  cobalt  are  to  be  examined  separately, 
evaporate  the  ammoniacal  filtrate  to  dryness,  remove  the 
ammonia  salts  by  gentle  heating,  dissolve  the  residue  in 
HCI,  with  addition  of  a  little  NOj ;  and  when  much 
nickel  and  little  cobalt  is  present  estimate  the  latter  as 
nitrite  of  sesquioxide  of  cobalt  and  potassa ;  but  if,  on 
the  contrary,  there  is  much  cobalt  and  little  nickel,  the 
solution  of  the  chlorides  of  these  metals  are  treated  with 
KCy  in  excess,  and  after  addition  of  pure  caustic  potash 
the  nickel  is  precipitated  warm  as  black  hydrated  oxide 
of  nickel. 

In  the  first  case  the  nitrite  of  the  sesquioxide  of 
cobalt  and  potassa,  in  the  latter  the  oxide  of  nickel,  is 
dissolved  in  HCI  and  precipitated  with  caustic  potash, 
and  eventually  estimated  as  metal. 
Glasgow,  June  27,  I&74- 


COMPARATIVE    METHOD    OF  DETERMINING 
TANNING  MATERIALS. 
By  K.  SCHMIDT. 

The  question  to  be  solved  is— Knowing  that  a  cert  si 
weight,  P,  of  pure  tannin  is  required  to  obtain  a  certai 
result,  how  much  of  another  tanning  body,  e.g.,  the  ex- 
tract of  a  wood,  is  required  to  produce  the  same  result 
None  of  the  published  methods  for  the  determination  of 
tannin  is  sufficiently  precise,  easy,  and  rapid  for  industrial 
purposes.   The  author  proposes  a  modification  of  Pribram' 
method  with  sugar  of  lead. 

A.  Preparation  of  the  Test-Liquor. — 50  grms.  neutral 
acetate  of  lead  are  dissolved  in  400  grms.  of  alcohol  at 
92  per  cent,  and  distilled  water  is  added  so  as  to  make  u  p 
1  litre. 

On  the  other  hand,  1  grm.  of  tannin  is  dissolved  i 
40  grms.  of  alcohol  at  the  same  strength,  and  the  solution 
is  made  up  with  water  to  the  bulk  of  100  c.c. 

This  being  done,  10  c.c.  of  the  tannin  solution  ar 
taken,  20  c.c.  of  water  are  added,  and  heated  to  60°.  Th 
lead  liquor  is  then  run  into  the  hot  solution  with  a  burett  e 
graduated  to  tenths  of  a  c.c,  so  long  as  a  precipitate  i  s 
formed.    At  this  temperature,  and  with  these  alcoholised 
liquids,  the  precipitate  forms  and  settles  rapidly.  Iodide 
of  potassium  may  be  used  as  an  indicator  to  show  excess 
of  lead,  proceeding  in  the  tame  manner  as  is  done  with 
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ferrocy  anide  in  titratin  g  phosph  ates  wi  th  ni  trate  of  urani  um . 
If  we  suppose  that  to  precipitate  10  c.c.  of  the  tannin 
■olution  28  degrees  of  the  lead  liquor  have  been  required, 
then  2'8  c.c.  of  the  latter  co  iogrm.  of  tannin. 

B.  Preparation  of  the  Sample  to  be  Tested. — Suppose 
that  chesnut-bark  is  to  be  examined.  It  is  coarsely  pow- 
dered, and  10  grms.  are  mixed  with  an  equal  volume  of 
washed  sand,  and  exhausted  with  water  at  50°  or  60°  C. 
The  filtered  liquid  is  evaporated  to  dryness  in  the  water- 
bath  in  a  tared  porcelain  capsule.  After  evaporation  the 
capsule  is  weighed,  which  shows  the  yield  of  the  bark  in 
aqueous  extract.  This  extract  is  taken  up  in  40  grms.  of 
alcohol  z\  g2%  and  water  is  added  to  make  up  100  c.c. 
This  liquid  is  filtered  if  needful.  In  this  manner  the 
resinous,  albumenoid,  pcctic,  and  gummy  matters  are  got 
rid  off. 

C.  Titration. — The  liquid  thus  prepared  is  divided  in^o 
two  parts.  The  first,  one-third  of  the  entire  volume, 
serves  for  direct  determination  of  the  acetate  of  lead. 
Suppose  that  a  gramme  of  the  dry  extract  of  chestnut  has 
required — for  10  c.c.  of  the  tannin  liquor — in  three  suc- 
cessive experiments,  16,  17,  and  16  degrees  of  the  burette, 
which  corresponds  to  57  per  cent  of  tannin.  But  this 
figure  57  represents,  not  only  tannin,  but  every  other 
substance  capable  of  precipitating  acetate  of  lead. 

The  tannin  is  then  absorbed  with  bone-black,  previously 
washed  with  hydrochloric  acid,  and  dried  at  100°  C.  in  the 
following  manner: — We  act  with  bone-black  upon  the 
tanning  liquor,  and  on  a  solution  of  pure  tannin  prepared 
at  a  standard  somewhat  lower  than  that  indicated  for  the 
extract  by  the  first  direct  titration.  In  the  present  case 
this  solution  of  tannin  should  be  prepared  at  55  per  cent. 

From  one  and  the  same  glass  tube,  about  1  centimetre 
in  diameter,  wc  cut  off  two  lengths  of  20  centimetres  each, 
and  we  draw  out  each  at  one  of  its  ends.  The  two  tubes 
are  fixed  perpendicularly,  with  the  point  downwards, 
and  plugged  with  a  little  carded  cotton.  Into  each  is  put 
10  grms.  of  the  bone-black,  pouring  into  one  of  them  the 
second  part  of  the  tanning  liquor  under  examination,  and 
into  the  other  the  same  volume  of  the  pure  solution  of 
pure  tannin  at  53  percent. 

We  then  take  of  the  tanning  liquor  (which  has  retained 
its  original  brown  colour  in  spite  of  the  bone-black)  20  c.c, 
and  after  having  heated  it  to  60*  C,  we  drop  in  the 
standard  lead  liquor  from  the  burette  as  before.  Two 
successive  trials  show  16  degrees,  =8  degrees  for  10  c.c, 
in  place  of  the  16  degrees  found  for  10  c.c.  on  direA  titra- 
tion. On  the  other  hand,  20  c.c.  of  the  solution  of  pure 
tannin  require  14  degrees,  or  7  for  10  c.c.  Thus  we  see 
that  in  the  tanning  liquor  (chestnut  extract)  there  is  a  cer- 
tain quantity  of  matter  which  acts  upon  the  standard  lead 
solution  like  tannin,  corresponding  to  1  degree  of  the  lead 
liquor,  .,  to  357-thousandths  of  a  centigramme  of  tannin, 
28  degrees  therefore  correspond  to  10  centigrammes.  The 
figure  57  obtained  by  direct  titration  is,  therefore,  too 
high  by  3-57  per  cent,  and  the  extract  contains 
57-3-57  =  53-43  per  cent  of  tannin.— Dull,  de  la  Soc. 
Chim.  ae  Paris. 
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The  following  communication  is  being  circulated  by 
Dr.  H.  Carrington  Bolton,  through  the  American  Chemist 
and  other  papers  :— 

The  year  1774  was  rendered  memorable  by  great 
chemical  activity.  It  is  not  possible  to  assign  to  chemistry 
any  definite  birth-year,  but  so  many  remarkable  discoveries 
were  made  in  1774  that  we  may,  with  good  reason,  date 
the  foundation  of  modern  chemical  science  from  that 
period. 

It  would  be  quite  foreign  to  the  object  we  have  in  view 
to  give  here  any  detailed  account  of  the  state  of  the 
science  at  the  period  referred  to.  We  may  mention, 
however,  a  few  of  the  most  important  discoveries  which 
made  the  year  1774  noted  in  the  annals  of  chemistry. 


The  eminent  Swedish  chemist,  Scheele,  first  isolated 
chlorine,  calling  it,  in  accordance  with  the  accepted 
theories  of  the  day,  "  dephlogisticated  muriatic  acid." 
He  also  recognised  baryta  as  a  peculiar  earth,  and  it 
henceforth  took  a  place  among  the  elementary  sub- 
stances. Scheele  also  published  in  this  same  year  his 
masterly  essay  on  manganese. 

Lavoisier  was  engaged  in  an  investigation  of  the  cause 
of  the  increase  in  weight  of  tin  when  calcined  in  close 
vessels— a  research  which  led  him  to  subsequent  dis- 
coveries of  immense  importance. 

Wiegleb  proved  alkalies  to  be  true  natural  constituents 
of  plants.  Cadet  described  an  improved  method  of  pre- 
paring sulphuric  ether.  Bergman  showed  the  presence  of 
carbonic  acid  in  lead  white.  On  the  27th  of  September 
in  this  year  Comus  reduced  the  "calces"  of  the  six 
metals  by  means  of  the  electric  spark  before  an  astonished 
and  delighted  audience  of  savants.  On  the  1st  of  August, 
1774,  Priestly  discovered  oxygen,  the  immediate  results 
of  which  were  the  overthrow  of  the  time-honoured 
phlogistic  theory  and  the  foundation  of  chemistry  on  its 
present  basis. 

It  surely  requires  no  lengthy  argument  to  prove  that 
the  year  1774  may  well  be  considered  as  the  starting- 
point  of  modern  chemistry. 

Now  I  propose  that  some  public  recognition  of  this 
fact  should  be  made  this  coming  summer.    Would  it  not 


be  an  agreeable  event  if  American  chemists  should  meet 
on  the  1st  of  August,  1874,  at  some  pleasant  watering- 
place,  to  discuss  chemical  questions,  especially  the 
wonderfully  rapid  progress  of  chemical  science  in  the 
past  hundred  years. 

Centennial  celebrations  are  now  in  order.  The  Bostonians 
have  renewed  the  memories  of  the  Boston  Tea-Party. 
Already  the  country  resounds  with  preparations  for  a 
National  Centennial  in  1876.  Why  should  not  chemists 
meet  to  enjoy  a  social  reunion  in  commemoration  o 
events  important  alike  to  science  and  civilisation  ?  Should 
this  proposed  meeting  receive  your  approbation,  have  the 
kindness  to  offer  suggestions  as  to  the  proper  method  of 
bringing  it  before  the  scientific  portion  of  the  communiy  . 
Details  as  to  place,  &c,  will  naturally  be  deferred  for  t 
present. 


NOTICES  OF  BOOKS. 


Qualitative  Chemical  Analysis  and  Laboratory  Practic 
ByT.  E.Thorpe  and  M.  M.  Pattison  Mum.  London 
Longmans,  Green,  and  Co. 
This  work  forms  one  of  the  "  Text-books  of  Science  "  at 
present  in  course  of  publication  by  Messrs.  Longmans,  and 
is  stated  to  be  edited  by  C.  W.  Merrifield,  F.R.S.  What 
share  this  gentleman— who,  if  a  chemist  at  all,  is  not  known 
as  such — has  taken  in  the  work,  does  not  appear.  This 
book  is  divided  into  two  distinct  parts.    We  have  first  a 
course  of  experimental  chemistry  extending  to  the  non- 
metallic  elements  and  their  compounds. 

The  second  part  is  a  systematic  treatise  on  qualitative 
analysis.  The  first  section  is  devoted  to  the  description 
of  certain  preliminary  operations,  such  as  the  use  of  flame- 
reactions,  and  the  employment  of  the  spectroscope.  In 
the  second  section,  the  reactions,  both  wet  and  dry,  of  the 
ordinary  bases  and  acids  are  described,  and  a  synopsis  of 
analytical  methods  is  superadded.  In  the  third  section 
are  given  tests  for  the  rarer  elements, — which  we  are  glad 
to  find  are  not  omitted— and  indications  are  furnished  as 
to  their  probable  occurrence.  The  fourth  and  fifth  sections 
treat  of  the  detection  of  poisons,  and  the  examination  of 
urine  and  urinary  calculi.  The  appendix  contains  a  list 
of  apparatus,  and  chemicals  required  for  performing  the 
operations  described  in  the  body  of  the  work,  hints  for  the 
preparation  of  pure  reagents,  and  some  useful  tables. 
Upon  the  whole  the  instructions  given  may  be  fairly  pro- 
nounced accurate,  and  judiciously  selected.   In  speaking 
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of  the  molybdic  test  for  phosphoric  acid,  it  might  have 
been  well  to  point  out  the  means  of  discriminating  between 
the  phosphoric  compound  and  the  analogous  deposits 
formed  by  the  silicic  and  arsenic  acids.  The  book  will 
ptove  serviceable  as  a  guide  to  students  desirous  of  ac- 
quiring a  knowledge  of  analytical  chemistry. 


A   Treatise  on  Food  and  Dietetics  Physiologically  and 
Therapeutically  Considered.     By  F.  W.  Pavy,  M.D., 
F.R.S.    London:  J.  and  A.  Churchill. 
No  modern  systematic  treatise  on  this  subject  has  hitherto 
existed  in  the  English  language,  and  Dr.  Pavy  has  there- 
fore undertaken  a  most  important  and  useful  task.  The 
work  begins  with  general  introductory  remarks  on  the 
dynamic  relations  of  food,  and  on  its  origination.  Alimen- 
tary principles  are  arranged  under  the  four  groups  of 
nitrogenous   principles,  hydrocarbons  or  fats,  carbo- 
hydrates and  inorganic  materials  ;  the  colloquial  distinc- 
tion of  "  food  and  drink,"  and  Liebig's  classification  into 
plastic  and  respiratory  elements  being  shown  to  be  un- 
satisfactory.   The  preponderant  importance  of  nitrogenous 
matter  for  the  development  and  renovation  of  the  tissues 
is  fully  recognised.    But  the  doctrine  that  muscular  work 
is  dependent  on,  and  proportioned  to,  the  destruction  of 
muscular  tissue  by  oxidation  is  abandoned.    On  this  point 
the  well-known  experiments  of  Drs.  Fick  and  Wislicenus 
seem  convincing.  The  elimination  of  urea  appears,  indeed, 
to  stand  in  a  much  closer  relation  to  the  food  taken  than 
to  the  work  performed.    In  a  cat  the  amount  of  urea  ex- 
creted daily  per  kilogramme  of  body  weight,  was  seen  to 
rise  from  2*958  grms.  to  7'663,  with  an  increase  of  the 
amount  of  meat  eaten  from  44*188  to  108755  grn>s-  The 
fats  especially,  and  the  non-nitrogenous  organic  portion  of 
food  generally,  are  regarded  as  heat,  or  more  corredly  as 
force- generators,  the  respective  amounts  of  heat  produced 
by  1  gramme  of  grape-sugar,  starch,  and  fat  being  3277, 
3912,  and  9069.  But  the  nitrogenous  constituents  of  food 
in  addition  to  their  tissue-forming  function,  share  also  in 
the  evolution  of  heat,  1  grm.  of  albumen  yielding  4263 
units  of  heat.    The  dispute  as  to  the  dietetic  value  of 
alcohol  is  fully  stated.    Liebig  considered  that  it  was 
consumed  by  oxidation  like  other  non-nitrogenous  alimen- 
tary principles,  and  that  it  stood  second  to  the  fats  only  as 
a  respiratory  material.    This  view  met  with  very  general 
acceptance  until  the  experiments  of  MM.  Lallemand, 
Perin,  and  Duroy  were  made  known.  These  physiologists 
found  that  alcohol  passes  off  from  the  body  in  an  unchanged 
state  after  its  ingestion.    The  breath,  perspiration,  and 
urine,  both  of  men  and  of  lower  animals  dosed  with  alcohol, 
was  tested,  and  its  presence  was  very  plainly  shown.  In 
the  brain  of  an  animal  killed  36  hours  after  the  consump- 
tion of  alcohol,  it  was  also  recognised.   The  test  used  was 
extremely  delicate ;  one  part  of  bichromate  of  potash  was 
dissolved  in  three  hundred  parts  of  pure  concentrated 
sulphuric  acid,  forming  a  bright  red  liquid,  which,  in  con- 
tact with  alcohol,  by  a  well-known  reaction  changes  to  an 
emerald  green.    But  the  test  is  unfortunately  too  delicate. 
Dr.  Dupre  found  that  six  weeks  after  total  abstinence  from 
alcohol,  and  even  in  the  case  of  a  teetotaller,  a  substance 
was  eliminated  in  the  urine  which  gave  all  the  reactions 
ordinarily  used  for  the  detection  of  traces  of  alcohol.  On 
the  other  hand,  none  of  the  experiments  on  the  faith  of 
which  the  transformation  of  alcohol  within  the  system 
was  denied,  have  been  at  all  quantitative.   That  a  liquid 
so  volatile  as  alcohol  should  be  recognised  in  the  excre- 
tions, is  certainly  no  proof  that  it  entirely  escapes  trans- 
formation. 

The  author  next  passes  to  the  more  popular  branch  of 
his  subject.  Taking  in  review  the  various  articles  of  food, 
he  gives  an  account  of  their  chemical  composition  and 
their  dietetic  value.  The  occasional  nnwholcsomencss  of 
meat  in  consequence  of  trichina;,  of  malignant  disease,  or 
of  decomposition  is  fully  described.  It  is  to  be  regretted 
that  in  sneaking  of  blood  its  very  objectionable  character 
as  an  article  of  food  has  not  been  mentioned. 


In  the  important  section  on  Practical  Dietetics,  the 
vegetarian  question  is  very  fairly  examined.  It  strikes  ns 
that  the  dietetic  reformers  find  themselves  in  a  dilemma. 
If  they  allow  the  use  of  milk  and  eggs,  as  most  of  them  do, 
they  greatly  improve  their  cookery  at  the  expense  of  their 
logical  consistency.  I  f  they  reject  milk  they  accuse  nature, 
or  rather  God,  of  an  error  in  having  appointed  it  for  the 
nurture  of  the  young  of  the  highest  animal  group.  It  must 
also  be  remembered  that  certain  rodents,  such  as  the 
common  rat,  depart  more  widely  than  we  do  from  the  car- 
nivorous type  in  their  dentition,  and  yet  are  omnivorous. 
At  the  same  time,  we  must  admit,  with  Dr.  Pavy,  that 
"  the  consumption  of  meat  to  the  extent  that  many,  persons 
believe  necessary  for  the  maintenance  of  health  and  strength 
is  not  really  so." 

This  work  is  not  only  indispensable  to  the  medical  prac- 
titioner, but  it  is  one  with  which  every  educated  man  ought 
to  make  himself  familiar. 


Annual  Record  of  Science  and  Industry  for  1873.  Edited 
by  Spencer  F.  Baird.  New  York :  Harper  Brothers. 
A  valuable  collection  of  facts,  taken  from  the  leading 
scientific  and  technological  journals  of  America,  England, 
and  the  Continent.  Though  the  abstracts  given  are 
necessarily  brief,  the  work  forms  a  kind  of  general  index  ox 
key  to  the  researches,  discoveries,  and  improvements  made 
during  the  year,  and  refers  those  who  more  detailed 

information  to  the  original  documents.  The  space  devoted 
to  "  Chemistry  and  Metallurgy  "  does  not  exceed  eleven 
pages,  but  the  section  "  Technology  "  is  mainly  devoted  to 
the  chemical  arts.  It  is  curious  to  find  a  bad  process  for 
making  gun-cotton,  derived  originally  from  an  American 
source,  quoted  from  a  French  journal,  and  placed  under 
the  head  "  Mechanics  and  Engineering."  As  a  manual 
for  reference  we  consider  this  work  a  decided  improvement 
on  the  Year-Book  of  Facts. 


CORRESPONDENCE. 

THE   CHEMICAL  SOCIETY. 

To  the  Editor  of  the  Chemical  Nttrs. 
Sir,— I  am  quite  of  the  opinion  of  your  correspondent 
"  Equivalent1'  with  regard  to  the  Journal  of  the  Chemical 
Society.  In  its  present  condition  it  is  an  expensive  and 
blunderingattempt  tomonopolise  theliterature  of  chemistry 
in  this  country.  The  appointment  of  "abstractors  "  was 
an  error.  Surely  Mr.  Watts,  who  has  shown  himself  so 
enthusiastic  a  compiler,  could  ha/e  done  the  compilations 
and  abstractions  necessary  for  the  Journal  at  less  than 
half  the  cost.  But  I  do  not  agree  with  your  correspondent 
when  he  suggests  a  return  to  the  old  quarterly  issue;  this, 
I  take  it,  is  simply  satirical.  Let  the  Journal  be  issued 
monthly  as  before,  and  devoted  simply  to  the  papers  read 
at  the  Society,  and  the  discussions  thereon.  Fancy  the 
Comptes  Rendus  of  the  Paris  Academy  giving  "  abstracts 
of  foreign  papers ! "  Let  the  yournal  of  the  Chemical 
Society  be  the  organ  of  the  Society,  and  not  endeavour  to 
compete  with  journals  of  chemistry  properly  so-called. 

The  above  remarks  do  not  apply  to  the  excellent  journal 
of  the  Soeiete  Chimique  of  Paris,  for  that  was  a  journal 
before  the  Society  was  formed. — I  am,  &c, 

F.  C.  S. 


ABSORPTION    OF   NITROGEN    BY  SOIL. 

To  the  Editor  of  the  Chemical  News. 
Sir, — The  results  obtained  by  M.  P.  P.  Deherain,  of  which 
you  have  recently  given  us  a  resume,  are  clearly  of  great 
importance,  but  until  the  reaction  he  has  studied  is 
further  elucidated  it  will  be  difficult  to  draw  any  practical 
conclusions  from  his  experiments.  Thus  he  assumes  that 
more  or  less  of  the  nitrogen  that  disappears  from  the  ex- 
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perimental  atmosphere  is  converted  into  immonia,  but  I 
have  been  unable  to  find  in  his  original  papers  that  he  actu- 
ally ascertained  the  presence  of  ammonia  in  any  instance ; 
while  the  nitrogen  found  in  some  of  his  experiments  after 
evaporating  to  dryness  a  caustic  soda  solution  could  not 
possibly  have  existed  as  ammonia. 

Again,  he  finds  that  most  nitrogen  is  absorbed  from  the 
atmosphere  when  no  oxygen  is  present,  and  concludes  that 
the  vegetable  matter  in  the  deeper  layers  of  the  soil  will 
in  the  same  way  absorb  nitrogen,  and  thus  enrich  the  soil. 
T.  Schlcesing  has,  however,  shown  that  a  vegetable  soil 
containing  nitrates  undergoes  a  striking  change  if  deprived 
of  oxygen,  free  nitrogen  being  evolved  in  greater  quantity 
than  that  of  the  nitrates  present,  so  that  nitrogenous  or- 
ganic matter  is  plainly  decomposed. 

It  seems  therefore  premature  to  conclude,  in  the  absence  of 
further  evidence,  that  soils  are  actually  enriched  with  nitro- 
gen in  the  way  that  Deherain  supposes.  He  considers,  how- 
ever, that  soil  must  obtain  nitrogen  from  the  atmosphere, 
because  the  nitrogen  in  crops  is  generally  greater  than  the 
nitrogen  in  the  manure.  He  should  show,  however,  that 
the  nitrogen  in  crops  is  greater  than  the  nitrogen  in 
manure,  plus  that  received  in  rain,  and  that  absorbed  as 
ammonia  (by  crops  and  soil)  from  the  atmosphere,  before 
the  argument  can  be  of  any  weight ;  and  agricultural 
chemistry  is  hardly  yet  in  a  position  to  supply  the  requisite 
data.— I  am,  &c, 

R.  Warington. 
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Noii.  All  decreet  of  temperature  ire  Centigrade,  unless  otherwise 
expressed. 

Comptts  Rendus  Hebdomad  aires  des  Sicnets  dt  VAcademit 
des  Sciences,  May  18,  1874. 

Note  accompanying  the  Presentation  of  Vol.  VI* 
of  the  '*  CEuvres  de  Lagrange."— M.  Serret.— This 
completes  the  series. 

On  Magnetic  Bundles  made  up  of  Separated 
Plates. — M.  Jamin. — Combining  22  magnetised  plates 
(each  1  m.m.  long,  1  m.m.  thick,  and  50  m.m.  broad)  in  a 
bundle,  with  pasteboard  o*6  m.m.  thick  between  adjacent 
plates,  each  plate  lost  magnetism,  and  so  the  bundle,  the 
loss  of  the  latter  being  50  per  cent,  which  is  less  than  in 
the  case  (first  experimented  on)  of  superposition  without 
intervals;  the  loss  was  then  66  per  cent.  In  this  first 
mode  all  the  magnetism  retained  was  carried  to  the  exte- 
rior ;  there  was  none,  or  almost  none,  between  the  plates. 
In  the  other  mode  the  quantity  remaining  (i5i"i)  was  di- 
vided into  two  portions:— (1),  85*5,  which  was  expanded 
on  the  exterior;  and  (2),  65-6,  which  remained  in  the  in- 
tervals.  With  wider  intervals  the  exterior  magnetism  is 
diminished,  the  interior  increased;  and  gradually  the 
plates  act  as  if  they  were  independent. 

Letter  of  M.  Faye,  enclosing  Reply  by  M.  Gau- 
tier. — M.  Gautier  argues  for  the  idea  of  solar  "  scorije," 
commending  the  study  of  molten  alloy  (brass  e.g.),  the 
phenomena  of  which  are  strikingly  analogous  to  what 
appears  in  the  solar  furnace.  He  confirms  Mr.  Langley's 
observation  ("Monthly  Notices")  of  an  appearance  of 
crystallisation  in  some  spots,  suggesting  rather  mineral  or 
saline  deposits,  or  certain  gemmation,  than  the  action  of 
cyclones.  M.  Faye  thinks  the  identity  of  spots  with  cy- 
clonic phenomena  would  long  since  have  been  recognised 
had  not  singular  notions  been  prevalent  about  the  latter. 
Against  these  M.  Faye  directs  all  his  efforts  (he  says). 
The  persistence  of  the  solar  spots  is  no  difficulty,  as  even 
our  cyclones  may  last  for  whole  weeks. 

New  Apparatus  for  the  Transfusion  of  Blood, 
proposed  by  M.  Mathieu.— M.  Bouley.— This  apparatus 
(of  which  a  drawing  ia  given)  consists  of  a  glass  receiver, 


communicating  above  with  a  funnel,  below  with  the  vein. 
The  tube  between  funnel  and  receiver  passes  through  an 
ampulla  of  caoutchouc,  which  forms  a  reservoir  of  air, 
communicating  with  the  air  in  the  receiver.  Blood  poured 
into  the  funnel  passes  to  the  receiver,  and  the  ampulla, 
being  then  pressed,  is  forced  into  the  vein.  On  relaxing 
the  pressure,  air  returns  to  the  reservoir  from  the  receiver, 
into  which  more  blood  then  flows  from  the  funnel. 

General  Ideas  on  the  Mechanical  Interpretation 
of  the  Physical  and  Chemical  Properties  of  Bodies 

(continued).—  M.  Ledieu. — This  important  paper  is  hardly 
suitable  for  abstraction.  The  author  regards  the  ether  as 
of  the  same  nature  as  ponderable  substances ;  its  differ- 
ences from  these,  more  apparent  than  real,  depend  both 
on  the  functions  of  the  distances  measuring  the  molecular 
action  of  its  atoms  on  one  another  and  on  the  heavy 
atoms,  and  on  the  relative  smallness  of  its  atomic  mass. 
To  the  former  is  due  the  extreme  elasticity  attributed  to 
the  ether ;  to  the  latter  the  imponderability,  which  is  es- 
sentially relative,  "and  will,  in  all  probability,  be  one  day 
proved  experimentally,  by  some  physicist  cf  genius." 

Note  on  some  Thermometric  Observations  during 
Winter,  in  the  Alps. — Dr.  Frankland. 

Influence  of  Ferments  in  Surgical  Maladies. — 
M.  Alph.  Guerin. — The  author  maintains  that  fermenta- 
tion is  not  produced  in  pus  which  is  in  contact  only  with 
filtered  air.  His  observations  were  upon  wounds  kept 
covered  with  wadding.  Good  ventilation  in  hospitals 
may  not  alone  do  much  to  remedy  the  conditions  of  putrid 
fermentation. 

Employment  of  Fragments  of  Iron  instead  of  Lead 

Shot  in  the  Rinsing  of  Bottles.— M.  Fordos.— Lead 
shot,  where  so  used,  often  leaves  carbonate  of  lead  on  the 
internal  surface,  and  this  is  apt  to  be  dissolved  in  the  wine 
or  other  liquids  afterwards  introduced,  with  poisonous  re- 
sults ;  and  particles  of  the  shot  are  sometimes  inadver- 
tently left  in  the  bottle.  M.  Fordos  states  that  clippings 
of  iron  wire  are  a  better  means  of  rinsing.  They  are 
easily  had,  and  the  cleaning  is  rapid  and  complete.  The 
iron  is  attacked  by  the  oxygen  of  the  air,  but  the  ferrugi- 
nous compound  does  not  attach  to  the  sides  of  the  bottle, 
and  is  easily  removed  in  washing.  Besides,  a  little 
oxidised  iron  is  not  injurious  to  health.  M.  Fordos  further 
found  that  the  slight  traces  of  iron  left  had  no  apparent 
effect  on  the  colour  of  red  wines ;  it  had  on  white  wines, 
but  very  little;  and  he  thinks  it  might  be  better  to  use 
clippings  of  tin  for  the  latter. 

Transmission  of  Irritation  from  one  point  to  ano- 
ther in  the  Leaves  of  Drosera,  and  on  the  Role 
played  by  the  Tracheae  in  these  Plants. — M.  Ziegler. 
— It  is  by  the  trachcx  or  surrounding  fibres  that  the  irri- 
tation is  transmitted  from  hair  to  hair,  and  they  must  be 
able  to  communicate  with  each  other  laterally  by  their 
points  of  contact. 

Shock  of  Bodies. — M.  Uarboux. 

Temperature  of  the  Sun. — M.  Violle. — The  author 
here  deals  with  the  static  method,  in  which  a  thermometer 
is  exposed  to  solar  radiation  till  the  temperature  indicated 
by  it  is  stationary,  and  this  temperature  is  then  compared 
with  that  of  the  enclosure.  Suppose  a  smoke-blackened 
sphere  with  blackened  thermometer  bulb,  but  infinitely 
small,  at  the  centre.  In  equilibrium  of  temperature  the 
enclosure  sends  to  the  thermometer  a  quantity  of  heat, 
S<i',  a  being  the  constant  of  Dulong,  or  1-0077,  and  the 
thermometer  sends  back  the  same  quantity.  Now  pierce 
a  circular  hole,  <•>,  in  the  sphere,  such  that  it  is  seen  from 
the  centre  under  the  same  angle  as  the  apparent  diameter 
of  the  sun,  and  direct  it  to  the  sun.  The  real  action  of 
the  sun  on  the  bulb  will  then  be  the  same  as  that  of  a 
small  disc  of  surface,  w,  placed  at  the  hole,  and  having 
the  same  diameter  and  emissive  power  as  the  sun.  We 
may,  then,  define  the  temperature  of  the  sun  by  the  tem- 
perature we  must  attribute  to  this  imaginary  disc,  having 
the  emissive  power  of  soot,  to  produce  on  the  thermometer 
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the  same  effect  as  the  sun  actually  produces.  Let  x  be 
this  temperature,  9  the  stationary  temperature  of  the 
thermometer  receiving  solar  radiation  through  u:  the 
quantity  of  heat  emitted  by  the  thermometer,  which  was 
Sd(  at  temperature  1,  is  become  San;  and  putting  this 
quantity  equal  to  the  sum  of  the  quantities  emitted  by  the 
enclosure  and  by  the  sun,  we  have  S<Ttf  =  £(»'-(- urn*.  This 
is  exactly  M.  Vicaire's  formula;  but  a  term  of  correction 
has  to  be  introduced,  for  the  thermometer  has  finite  di- 
mensions, and  the  hole  has  to  be  enlarged  so  that  the  solar 
rays  may  meet  the  whole  of  one  hemisphere  of  the  bulb. 
Consider,  then,  an  aperture,  U,  large  enough  for  this. 
Each  point  of  the  bulb,  if  the  latter  be  small  enough  rela- 
tively to  the  enclosure,  will  be  nearly  in  the  same  condi- 
tion. Take  any  point  then :  it  is  subject  (1)  to  the  radiation 
of  all  the  protected  portion  of  the  enclosure ;  (2)  to  the 
radiation  of  the  sun  equivalent  to  that  of  a  surface  w 
placed  at  a  distance  equal  to  the  radius  of  the  sphere,  and 
maintained  at  the  same  temperature  as  the  sun;  (3)  to 
the  radiation  of  a  portion  of  the  sky  near  the  sun,  which 
acts  as  a  surface,  U-w,  of  an  unknown  temperature,^. 
The  exact  equation  is,  then,  Sao  =  S<i'  +  urnr  +  U<i> .  The  | 
author  gives  an  example  of  his  actual  observations,  in 
which  the  total  intensities  of  the  three  radiations  to  the 
thermometer,  by  the  surfaces  S,  w,  and  U,  were  nearly 
proportional  to  the  numbers  15,  1,  and  o*i. 

Studies  on  Electric  Chronographs  and  Researches 
on  the  Induction  Spark  and  Electro-Magnets.— M. 
Dcprcz.— The  author  sought  (by  .1  method  described)  to 
determine  the  retardation  uf  the  induction  spark,  i.e.,  the 
time  elapsing  between  rupture  of  the  inducing  current 
and  explosion  of  the  spark.  Of  all  methods  of  registering 
this  is  the  most  tapid,  the  retardation  being  generally  less 
than  ,  „J„0  of  a  second.  But  the  spark  presents  dis- 
advantages ;  its  production  is  very  capricious,  and  depends 
much  on  the  manner  of  rupture;  it  is  nearly  always 
multiple,  and  it  thus  struck  several  points  of  the  cylinder 
(in  the  arrangement  adopted).  When  the  cylinder  moves 
very  quickly  its  trace  became  very  uncertain.  A  large 
induction  coil  is  required.  And  the  number  of  sparks 
one  coil  can  produce  in  a  second  does  not  exceed  two  or 
three  hundred.  This  was  insufficient  for  the  author's 
purpose  (which  was  to  find  twenty  points  of  a  curve  re- 
presenting the  pressure  of  gases  of  powder  in  a  gun). 
For  he  had  to  produce  two  consecutive  signals  at  an  in- 
terval of  T„JMof  a  second.  He  had  therefore  to  use 
twenty  independent  bobbins  and  twenty  batteries.  He 
tried  the  other  processes  of  electric  registration,  the  use 
of  electro-chemical  paper,  and  that  of  electro-magnets. 
The  first  was  abandoned  as  inferior  to  the  induction 
spark,  the  second  he  succeeded  in  improving  till  he  could 
measure  the  duration  of  a  phenomenon  w  ith  an  error  less 
than  of  a  second,  and  that  with  a  very  simple  and 

cheap  apparatus.    Details  will  be  given  later. 

Movements  of  Air  in  Tubes. — M.  Bontemps.— In  the 
pneumatic  tubes  for  transmission  of  telegrams,  there  being 
an  engine  at  the  end  supplying  air  to  drive  the  case 
along,  the  manometer  at  this  end,  after  a  short  interval 
from  the  time  of  dispatch,  becomes  stationary.  There 
is  a  permanent  state  succeeding  avariable.  1.  When  the 
permanent  state  is  established  the  velocity  of  the  case  is 
uniform.  2.  The  separation  (tcart)  of  the  two  pistons, 
which  have  a  common  motion  in  the  tubes,  is  maintained 
throughout  the  whole  portion  of  the  distance  from  which 
the  regime  is  produced.  The  author  then  asks:  Is  not  the 
movement  of  the  air  that  of  a  fluid  of  constant  density, 
in  which,  consequently  the  pressure  and  the  temperature  I 
vary  proportionally  ?  If  so  we  may  attempt  an  application 
to  this  new  class  of  phenomena  of  the  law  of  Ohm 
governing  the  the  galvanic  current.    He  does  so. 

Studies  of  the  Properties  of  Explosive  Substances. 
— M.Abel. — (Fourth  Memoir).  Refers  to  the  velocity  with 
which  duration  is  transmitted  in  various  circumstances. 

Compounds  of  Arsenic  Acid  with  Molybdic  Acid. 
— H.  Debray. — These  two  acids  form  compounds  as  ) 


complex  and  as  well-defined  as  the  phospho-molybdatc*. 
H.Rose  pointed  out  that  arsenicacid  forms  with  molybdate 
of  ammonia  in  a  nitric  solution  a  yellow  precipitate  like 
that  given  by  phosphoric  acid  under  the  same  circum- 
stances. This  substance,  like  its  analogue,  is  the  ara- 
moniacal  salt  of  a  compound  yellow  acid,  resulting  from 
the  combination  of  1  equivalent  of  arsenic  acid  with 
20  equivalents  of  molybdic  acid.  Its  composition  may  be 
represented  by  3NH40,As05,20MoOj. 

Soluble  Starch. —  M.  Musculus.—  Chemists  are  not 
agreed  as  to  what  should  be  understood  by  soluble  starch. 
Some  apply  this  name  to  a  matter  which  takes  a  blue 
colour  with  iodine,  which  may  be  washed  out  of  starch  by 
means  of  water,  and  which  Vaegcli  has  called  granulosc. 
In  the  opinion  of  others  the  true  soluble  starch  is  the  sub- 
stance which  Dcchamp  obtained  on  acting  upon  starch 
with  sulphuric  acid,  and  which  takes  a  violet  colour  with 
iodine.  Oranulose,  though  it  readily  passes  through 
filter-paper,  is  not  truly  soluble  in  water.  By  evaporation 
it  may  be  separated  in  a  slate  completely  insoluble  even 
in  boiling  water.  Bechamp's  soluble  starch  is  a  mixture 
of  several  bodies,  including  granulosc,  true  soluble  starch, 
and  productsof  the  decomposition  of  starch,  such  as  dextrin, 
glucose,  or  glucosin.  The  author  has  described  under  the 
name  of  globuliscd  dextrin  a  body,  insoluble  in  cold 
water,  obtained  by  dissolving  starch  in  acidulated  boiling 
water,  and  evaporating  to  a  syrup  after  neutralising  the 
acid  and  filtering.  Theic  is  formed  an  abundant  deposit 
of  granules,  insoluble  in  cold  water,  but  soluble  at  50",  so 
that  they  may  be  freed  by  washing  from  accompanying 
traces  of  dextrin  and  glucose.  By  means  of  alcohol  they 
may  be  purified  from  granulosc,  and  we  thus  obtain  pure 
soluble  starch.  When  dried  in  the  air  it  is  while  and 
resembles  starch.  If  recently  washed  it  is  insoluble  in 
cold  water,  and  docs  not  reduce  salts  of  copper.  If  left 
for  some  time  in  contact  with  water  it  dissolves  sensibly, 
a  little  sugar  being  formed  at  the  same  time.  Its  rotatory 
power  is  almost  quadruple  that  of  dehydrated  glucose. 
It  dissolves  perfectly  in  water  at  50%  and  is  not  re-pre- 
cipitated as  the  solution  cools.  Diastase  splits  up  soluble 
starch  in  the  same  manner  as  common  starch,  but  much 
more  readily  and  perfectly. 

Decomposition  of  the  Tungstateand  the  Molybdate 
of  Soda  by  Sal-ammoniac— F.  Jean.— The  tungstate 
and  the  molybdate  of  soda  are  decomposed  in  an  identical 
manner  when  kept  in  ebullition  with  sal-ammoniac.  The 
chlorine  of  this  salt  saturates  the  base  of  the  metallic 
salt,  the  acid  of  which  combines  immediately  with  the 
liberated  ammonia  to  form  an  alkaline  salt,  which,  on 
boiling,  becomes  an  acid  salt  and  loses  ammonia.  It  is 
remarkable  to  find  a  decidedly  acid  liquor  which  evolves 
ammonia. 

Constitution  of  Clays. — Th.  Schlocsing.— This  valuable 
paper  is  reserved  for  insertion  in  full. 

Identity  of  Bromoxaform  and  Pentabromated 
Acetone. — E.  Grimaux.— The  author  finds  that  acetate 
of  methyl  and  methyl-alcohol  are  not  attacked  by  bromine 
in  the  cold  ;  that  at  150°  to  170*  the  acetate  of  methyl  is 
transformed  into  bromide  of  methyl  and  bromacctic  acids; 
that  the  compound  formed  by  the  action  of  bromine  upon 
the  alkaline  citrates  is  pentabromated  aceton  ;  that  the 
chlorated  bodies  obtained  by  Plantamour  in  the  action  of 
chlorine  upon  citric  acid  and  the  citrates  arc  chlorated 
derivatives  of  aceton  and  not  derivatives  of  methyl-acetic 
ether. 

Bulletin  de  la  Societe  Chimique  dt  Paris,  tome  xxi..  No.  6, 
March  20,  1874. 
At  the  meeting  of  the  Society,  February  20,  M.  Willm 
communicated  a  memoir  by  M.  Cleve  on  didymium,  and 
a  note  by  M.  Nilson  on  the  selenites.  M.  Grimaux  pre- 
sented a  paper  by  M.  Francbimont  on  the  preparation  of 
malonic  acid.  M.  Friedel  announced  that  when  studying 
conjointly  with  M.  Jules  Guerin,  the  compounds  obtained 
by  the  action  of  hydrogen  on  chloride  of  titanium,  be 
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found  that  the  gold-coloured  lamellae  which  Ebelmen  took 
for  a  protochloride,  are  in  reality  an  oxy  chloride.  This 
latter  is  obtained  in  much  greater  abundance  by  passing 
a  mixture  of  chloride  of  titanium,  and  of  hydrogen  over 
titanic  acid.  He  pointed  out  a  curious  reaction  of  sul- 
phate of  alumina,  which  at  common  temperatures,  and 
more  rapidly  with  the  aid  of  heat,  transforms  fluoride  of 
calcium  into  sulphate  of  lime,  fluoride  of  aluminium  being 
produced  at  the  same  time.  M.  Pisani  finds  that  turnerite, 
a  rare  mineral  regarded  as  a  phosphate  of  lime,  is  identical 
with  monazite,  the  phosphate  of  cerium.  M.  Millot  made 
known  the  first  results  of  his  investigations  on  the  phos- 
phates of  iron  and  alumina.  M.  Hennioger  communicated 
the  continuation  of  his  researches  on  the  reduction  of  the 
polyatomic  alcohols  by  formic  acid. 

New  Saccharimeter,  to  be  used  by  Perfectly  Mono- 
chromatic Light. — M.  Leon  Laurent. — This  improved 
saccharimeter  has  been  already  noticed  in  the  Chemical 
News.  The  details  of  its  construction  would  unintelligible 
without  the  aid  of  illustrations. 

Researches  on  Didymium.— M.  P.  T.  Cleve.— The 
author  describes  the  sesquioxide,  chloride,  bromide,  chloro- 
platinate,chloraurate,bromaurate,  fluorine,  platino-cyanidc, 
ferrocyanide  of  didymium  and  potassium,  sulphocyanide, 
nitrate,  perchlorate,  iodate,  periodate,  formiate,  acetate, 
seleniates,  potassio-sulphate,  potassio-seleniate,  ammonio- 
sulphate,  ammonto  seleniatc,  sodio-sulphatc,  sodio- 
seleniate,  sulphite,  selenite,  hyposulphate,  catbonate, 
potassio-carbonate,  ammonio-carbonate,  sodio-carbonate, 
oxalate,  potassio-oxalate,  tartrate,  and  pyrophosphate. 

Salts  of  Selenious  Acid. — M.  L.  F.  Nilson— The 
author  gives  an  analysis,  and  a  brief  description,  of  a  num- 
ber of  selenites. 

Preparation  of  Malonic  Acid. — M.  Franchimont. — 
The  author  modifies  the  procedure  of  Kolbe  and  Multer, 
substituting  brom-acetic  ether  for  chlor-acetic.  Succinic 
acid  is  found  among  the  produces. 

Comparative  Method  of  Determining  Tanning 
Materials. — E.  Schmidt. 

New  Apparatus  for  Determining  the  Tannin  Con- 
tained in  the  Different  Astringent  Matters  Employed 
in  Tanning.— A.  Terreil. — This  paper  requires  an  illus- 
tration. The  principle  of  the  process  is  the  absorption  of 
oxygen  by  tannin  in  presence  of  alkaline  liquids.  The 
author  admits  that  the  determination  requires  twenty-four 
hours  for  its  completion. 

April  5,  1874. 

At  the  meeting  of  the  Society,  March  6,  M.  Terreil  gave 
an  account  of  the  properties  and  mode  of  preparation  of 
certain  alloys  of  manganese,  founded  upon  the  action  of 
the  metals  upon  anhydrous  manganic  chloride.  This 
chloride  is  obtained  in  a  fused  state  by  heating  the  dried 
chloride  in  a  current  of  hydrochloric  acid  gas.  Aluminium 
decomposes  the  chloride,  yielding  an  alloy,  Mn^Al,  which 
scratches  glass.  Its  fracture  resembles  that  of  amal- 
gamated tin.  The  alloy  of  manganese  and  magnesium 
is  softer.  Zinc  ads  upon  chloride  of  manganese  with 
explosion. 

M.  Basarow  communicated  the  first  results  of  his  re- 
searches on  fluoxyboric  acid.  This  supposed  acid  appears 
to  be  merely  a  solution  of  the  fluoride  of  boron  in  water. 

M.  Jannetaz  described  a  variety  of  hydrated  silica,  found 
at  Bry-sur-Marne.  It  loses  its  water  spontaneously,  but 
does  not  cease  to  be  soluble  in  alkalies.  It  resumes  its 
moisture — 33  per  cent — if  allowed  to  remain  in  water.  It 
presents  the  general  characters  of  the  zeolites. 

Action  of  Hypobromites  upon  the  Nitrogcnised 
Matters  of  Urine,  with  an  Application  to  the  De- 
termination of  Urea  and  Uric  Acid. — M.  E.  Magnicr 
de  la  Source. — Solutions  of  urea  are  completely  decom- 
posed in  the  cold  by  hypobromile  of  sodium.  If  an  excess 
of  soda  is  present  nitrogen  alone  is  given  off.  The  presence 
of  chloride  of  sodium  does  not  hinder  the  decomposition. 
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Creatine  is  also  completely  decomposed  under  the  same 
circumstances.  Uric  acid  only  loses  half  its  nitrogen  in 
the  cold,  but  if  heated  the  decomposition  is  complete. 
The  directions  for  the  determination  of  urea  and  uric  acid 
should  be  accompanied  by  a  diagram. 

On  a  Natural  Phosphate  of  Cerium  containing 
Fluorine.— This  mineral  is  found  at  Kararfvet,  near 
Fahlun,  in  Sweden.  Its  colour  is  a  light  yellow  shading 
into  brown,  its  lustre  feebly  vitreous.  It  yields  a  greyish- 
yellow  powder,  and  its  specific  gravity  is  493.  The 
crystals  are  very  larce.  Hydtochloric  acid  attacks  it 
slowly  and  imperfectly,  with  disengagement  of  chlorine. 
The  mineral  is  completely  attacked  by  fusion  in  fine  pow- 
der with  bisulphate  of  potash  or  carbonate  or  soda.  If 
heated  with  concentrated  sulphuric  acid  it  dissolves  with- 
out residue.  It  is  infusible  before  the  blowpipe.  It  has 
the  property  of  double  refraction.  It  is  found  scattered  in 
felspar  albite,  and  is  almost  always  associated  with  gado- 
linite  (silicate  of  yttria  and  cerium),  hjelmite  (a  variety  of 
yttrotantalite),  emerald,  &c.  Its  average  composition  is— 
Oxide  of  cerium  t 

„       lanthanum  ^   67^0 

,,       didymium  j 

Lime    1-24 

Magnesia   traces 

Oxide  of  iron    0-32 

Phosphoric  acid  27  38 

Fluorine   4-35 

Water  traces 
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Action  of  Ammonia  upon  Aceton. — W.  OZchsner 
De  C.  and  A.  Pabst. — In  the  action  of  ammonia  upon 
aceton  there  are  formed  no  traces  of  methylamine  and 
aldehyd.  The  product  of  the  reaction  is  the  acetonin  of 
Stwdeler. 

Correspondence  from  St.  Petersburg.  —  Feb.  18 
(March  2),  1874 ;  M.  W.  Louguinine.— This  paper  con- 
tains an  account  of  the  recent  progress  of  chemistry  in 
Russia,  and  of  the  researches  of  M.  Mendeleeff— physical 
rather  than  chemical— of  the  resistance  of  glass  tubes  to 
internal  pressure,  and  on  the  exact  measurement  of  tem- 
peratures. M.  BoutterofT  communicates  a  description  of 
an  apparatus  for  the  production  of  hydrochloric  acid ;  re- 
searches on  the  terebene  and  cymene  obtained  from  the 
essence  of  terebenthine ;  on  behalf  of  Wagner  and 
/ayt/eff,  a  preliminary  note  on  a  new  synthesis  of  the 
alcohols ;  on  behalf  of  Wreden,  on  the  hexa-hydro 
isoxylene  which  he  has  obtained  from  isoxylene  as  well  as 
from  camphoric  acid.  The  latter  the  author  considers  a 
mixture  of  two  isomers.  Markovnikoff  communicates 
results  of  experiments  made  by  Demstchenko,  on  the 
action  of  the  protochloride  of  phosphorus  upon  isobutyric 
aldehyd,  which  transforms  the  latter  into  a  crystallisable 
polymer,  which  melts  at  590  to  60"  and  distils  at  194° ; 
also  a  third  isomer  of  pyrotartaric  acid,  obtained  by 
Kolbe's  method.  On  behalf  of  Elisafoff,  a  paper  on  the 
cetene  of  cetylic  alcohol,  which  the  author  considers  as  a 
mixture.  Papers  have  also  appeared  by  Lazarenko,  on 
cetene ;  by  Dianine,  on  the  action  of  chloride  of  benzol 
on  dinaphthol ;  by  Menschoutkine,  on  the  parabanatet  of 
silver;  by  M.  Schcene,  on  the  reaction  of  water  and 
ozone ;  by  M.  Lioubavine,  on  the  adion  of  ammonia 
upon  valeric  aldehyd.  Kourbatoff  has  examined  the  oil 
extracted  from  the  root  of  Acorns  Calamus.  Drobiasguine 
has  experimented  on  the  transformations  of  ethyl-crotonic 
acid.  M.  Effit  Eghia  has  published  a  paper  on  the  theory 
of  etherification. 

Relation  between  the  Specific  Gravity  of  Bessemer 
Steels  and  their  Percentage  of  Carbon. — Koppmayer. 
— The  author  finds  that  each  increase  of  carbon  cor- 
responds to  a  decrease  of  specific  gravity. 

Researches  on  Alloys.— M.  A.  Riche.— A  series  of 
results  relating  rather  to  the  mechanical  than  the  chemical 
properties  of  certain  alloys. 


Chemical  Notices  from  Foreign  Sources. 
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April  20,  1874. 
Chemical  Purification  of  Wool.— MM.  Duclaux, 
Lecharticr,  and  Raulin.— This  paper  treat*  of  the  removal 
from  wool  of  the  so-called  "  burls,"  i.e.,  fragments  of 
straw,  thistles,  and  other  vegetable  matter,  which,  getting 
entangled  in  the  fleece  of  sheep,  accompany  the  wool 
through  all  stages  of  its  manufacture.    As  the  burls  do 
not  take  the  same  dyes  as  the  wool,  the  goods  must  either 
be  submitted  to  a  separate  process  of  burl-dyeing,  or  the 
spots  must  be  touched  with  special  solutions  made  for  the 
purpose,  "  burling-inks,"  or,  lastly,  the  burls  must  be 
plucked  out  by  hand  with  pincers.    Processes  have  [there- 
fore been  patented,  by  Fenton  and  Crom  in  England  (1853), 
and  by  Izart  and  Lecoup  in  France  (1854),  for  destroying 
these  "burls"  with  acids.  The  process  consists  in  steeping 
the  wool,  either  raw  or  woven,  in  sulphuric  acid,  at  30  or 
4"  Baume\  draining  it  in  a  centrifugal  machine,  and  drying 
it  in  a  stove  at  100*.    The  authors  have  examined  all  the 
circumstances  of  this  process  :  they  find  that  the  addition 
of  alum  and  salts  of  tin  to  the  destroying  acid  has  no 
good  effedt,  and  greatly  interferes  with  the  subsequent 
dyeing  operations;  that  the  draining  in  the  centrifugal 
machine  cannot  safely  be  dispensed  with ;  and  that  the 
following  limits  of  heat,  proportion  of  acid,  and  time  of 
action  cannot  safely  be  exceeded :— If  the  stove  is  at 
8o*  C.|  and  the  goods  are  to  be  heated  two  hours,  the  acid 
may  run  from  i|  to  4$  litres  for  100  of  water;  if  it  is  to 
be  heated  only  half  an  hour,  the  acid  may  range  from  3  to 
7  litres.    If  the  stove  is  at  no°,  the  acid  is  1  to  3  litres 
per  cent  for  two  hours,  and  ij  to  4  J  for  half  an  hour.  If 
the  heat  is  150',  the  acid  should  be  |  to  1  litre  per  cent  for 
two  hours,  and  1  to  ij  litres  for  half  an  hour.    Very  pro- 
longed washing  with  hot  water,  alkaline  solutions,  and 
cold  water,  is  required  to  remove  all  superfluous  acid 
after  the  burls  are  destroyed.    Without  great  care  the 
nature  of  the  wool  is  affected,  and  its  affinity  for  dyes 
enfeebled. 

Researches  on  Erbium  and  Yttrium. — P.  T.  Give. 

 The  author  has  examined  the  aromonio-caibonate  of 

yttrium,  the  potassio-sulphates  of  yttrium,  the  acetates  of 
yttrium  and  erbium,  the  chloroplatinate  of  yttrium  and 
of  erbium,  the  chloraurates  of  both  bases,  the  chloro- 
mercurate  of  erbium,  the  compounds  of  the  6ulpho- 
cyanates  of  both  bases  with  cyanide  of  mercury,  the  basic 
nitrate  of  erbium,  the  formiates  of  yttrium  and  of  erbium, 
the  seleniates,  potassio-seleniates,  and  ammonio-sclcniates 
of  both  bases,  the  ammonio-sulphate  and  sodio-sulphate 
of  erbium,  and  the  sodio-carbonate  of  erbium. 

Transformation  of  Toluene  into  Orcine  and  Or- 
ceine. — Vogt  and  Henninger  have  patented  the  following 
process: — Toluene,  or  monochlorated  or  monobromated 
toluene,  is  treated  with  concentrated  sulphuric  acid,  so  as 
to  produce  a  sulpho-conjugated  acid,  or  a  monochloro-  or 
bromo-sulpho-conjugated  acid  of  toluene,  mixed  with 
excess  of  sulphuric  acid.   To  this  mixture  lime  and  chalk 
aie  added,  which  separate  the  excess  of  sulphuric  acid  as 
sulphate  of  lime.   Or,  in  order  not  to  lose  any  sulphuric 
acid,  the  produS  may  be  allowed  to  adt  upon  common 
salt.    Hydrochloric  acid  is  evolved,  and  the  residue  con- 
tains sulphate  of  soda  and  the  sulpho-conjugated  acids  of 
toluene.   Water  is  added,  and  the  liquid  containing  the 
conjugated  acids  is  decanted,  and  is  finally  neutralised 
with  lime.    The  solution  contains  the  disulpho-toluolate 
or  chloro-  or  bromo-cresyl  sulphate  of  lime,  which  are 
transformed  into  sodic  salts  by  means  of  the  sulphate  or 
carbonate  of  soda.    These  salts,  dried  and  melted,  with 
double  their  weight  of  soda  or  potash,  either  under 
pressure  or  in  the  open  air,  yield  orcine  and  alkaline  sali- 
cylates.   The  reaction  takes  place  from  2800  to  300°. 
The  melted  mass  is  dissolved  in  water,  neutralised  with 
hydrochloric  or  sulphuric  acid,  concentrated,  and  the 
alkaline  salts  crystallised  out.    The  mother-liquor  con- 
tains orcine,  which— by  treatment  with  ammonia,  lime, 
and  air— is  converted  into  orccine,  the  colouring  matter 
of  orchil. 


MISCELLANEOUS. 

Royal  School  of  Mines.—  On  Saturday  last,  July  4, 
a  meeting  of  the  Council  of  the  Royal  School  of  Mines 
was  held  at  the  Jermyn  Street  Museum,  at  which  the 
reports  of  the  examinations  of  the  students  connected 
with  that  Institution  were  received  and  considered,  and 
the  prizes  awarded.  The  following  gentlemen  received 
the  Diploma  of  "Associate  of  the  Royal  School  of  Mines:" 
— Mining,  Metallurgical,  and  Geological  Divisions— S.  A. 
Hill  and  W.  Saise.  Mining  and  Metallurgical  Division 
— R.  Cowper,  A.  R.  Guerard,  and  C.  Lloyd  Morgan. 
Metallurgical  Division— W.  Pearcc.  Geological  Division 
—A.  R.  Willis  and  W.  Frecheville.  The  two  "Royal 
Scholarships"  of  £15  each  for  first  year's  Btudents  were 
awarded  to  Henry  Louis  and  £.  Fisher  Pittman.  H.R.H. 
The  Duke  of  Cornwall's  Scholarship  was  awarded  to 
A.  R.  Willis,  and  the  Royal  Scholarship  of  £25  to  W. 
F.  Lowe.  The  Edward  Forbes  Medal  and  Prize  of 
Books  were  awarded  to  A.  R.  Willis.  The  De  la  Bechc 
Medal  and  Prize  of  Books  to  C.  Lloyd  Morgan.  The 
Murchison  Medal  and  Prize  of  Books  to  A.  R.  Willis. 
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OF  PROVISIONAL  AND 
SPECIFICATIONS. 
Improved  means  of,  a  nit  MMfllil  for,  taking  photographs  at  night. 
Eugen  Emit  Johannes  Sell.  Chancery  Lane,  Middlesex.  October  la. 
1873.— No.  3203.  1  have  found  that,  11  bisulphide  of  carbon  ia  burned 
with  peroxide  of  nitrogen,  the  light  produced  will  aft  on  photographic 
paper  in  the  same  way  as  sunlight.  The  bisulphide  ol  carbon  is  kept 
in  a  Jamp  suitably  constructed,  and  the  peroxide  of  nitrogen  bting 
carried  into  the  flame  completes  the  combustion. 

Improved  combinations  of  ingredients  for  (learning  and  bleaching 
u  ools  and  other  suitable  fibres  and  fabiics,  paintirork,  floors,  casks,  and 
o'her  artulcs  and  utensils.  William  Allrcd  White,  London  Street, 
London.  (A  communication  from  Arthur  I. loyd.  Pans).  October  11, 
1S73.— No.  3310.  The  com  positions  are  as  fulluwi :— 1st.  22  parts  of 
dry  carbonate  of  potash,  50  of  sand  tree  frem  alumina  and  iron,  and 
2  of  charcoal.  2nd.  22  paits  of  dry  carbonate  of  solium,  ;o  t.f  diy  car- 
bonate of  potassium,  10  of  silicate,  and  1  of  charcoal.  3rd.  1  part  of 
silica,  and  2  parts  of  chloride  of  sodium. 

A  MM*  or  smproved  process  for  plating,  coating,  or  coiering  iron 
direct  with  silver  or  gold.  Stanislas  Louis  Deialot.  Southampton 
Buildings,  Holborn,  Middlesex.  Octiber  ij,.  1S73.— No.  3322.  The 
feature  of  novelty  ot  this  invention  consists  in  plating  or  coating  iron 
with  silver  or  gold  directly,  and  without  the  aid  of  copper,  a>  now 
practised  by  clcctro-platcra.  In  order  to  accomplish  the  above  object, 
it  is  necessary  to  manufacture  the  iron  according  to  the  following 
formula:— To  every  1000  pounds  weight  of  iron  rendered  liquid  by 
heat,  I  add  12  pounds  of  nickel  and  |  pound  of  manganese.  The  iron 
thua  prepared  may  then  be  plated  or  coated  with  silver  direct,  by  a 
silvering  mixture  composed  as  lollows:— To  every  loo  pints  or  pounds 
weight  of  water,  1  add  2  ounces  ot  arotate  or  chloride  of  silver  (Very 
neutral),  a  pounds  of  bicarbonate  of  soda,  6  ounces  of  cyanide  ol  potjs- 
sijm  or  sodium,  and  10  drops  of  cyanhydric  acid.  To  coat  LroB 
prepared  as  above  with  gold  direct,  I  employ  a  mixture  composed  at 
follows  :— To  every  too  pints  or  pounds  of  water,  1  add  }  ounce  ol 
chloride  of  gold  (neutral),  aj  pounds  of  bicarbonate  of  soia,  1}  pounds 
of  pyrophosphate  of  soda,  1  ounce  of  cyanide  of  sodium,  and  2  drops  of 
cyanhydric  acid.  To  silver  or  gild  the  iron  wish  the  lorcgoing  mix- 
tures, the  iron  must  first  be  rubbed  with  the  band,  and  then  immeiscd 
in  a  liquid  composed  as  follows: — To  every  100  pints  or  pounds  of 
water,  1  add  1  pound  of  slaked  lime.  The  iron  after  immersion  ia 
immediately  placed  in  a  bath,  without  being  first  dried,  and  subjetted 
to  the  ordinary  elect ro-me«allo-plaslic  process, and  in  this  manner  and 
by  these  means  I  am  enabled  to  coat  iron  direct  with  silver  or  gold. 

Improvements  in  the  manufacture  cf  manure.  Thomas  Almond 
Metcalfe,  Palsgrave,  Scarborough,  York,  aud  William  Mauingham. 
East  Stockwith,  near  Gainsborough,  Lincoln.  October  15,  1H73.— 
No.  3329.  This  Provisional  Specincatian  describes  grinding  r.tuse 
full  with  gypsum  and  vegetable  charcoal  or  other  absorbent  or 
dcodori»ing  material:  animal  refuse  or  sea -weed  may  be  treated  in 
like  manner. 

Improvements  in  the  means  employed  for  treating  sewage.  John 
Towle,  J. P.,  Oxford.  October  15.  1073 -No.  3331.  This  invention 
consists  in  filtering  the  liquid  sew  age  through  beds  of  town  refuse  con- 
tained in  pits  or  receivers,  having  perforated  floors  placed  over  a 
pumping-well  or  receptacle  for  the  filtered  sewage.  The  sewage  is 
pumped  from  the  well  into  a  lank  to  be  distributed  where  desirable  by 
suitable  hose  and  pipes. 

NOTES  AND  QUERIES. 

Separating  Palmitin  and  Stearin.— I  shall  be 
you  can,  in  the  next  mumber  of  your  journal,  inform  1 
process  is  known  whereby  palmitin  and  stearin  may  be  separated  from 
each  other  with  accuracy  on  a  small  scale,  so  ai  to  allow  of  a  quantita- 
tive dctcrir.mal.cn.- A  St.  tuCKIHER. 
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THE  PARLIAMENTARY  COMMITTEE  ON  THE 
ADULTERATION  OF  FOOD  ACT. 

Is  our  last  two  issues  we  have  commented  on  some  part 
of  the  evidence  laid  before  this  Committee.  Wc  have 
now  to  examine  the  Report,  in  which  it  embodies  the 
results  of  its  investigations.  In  so  doing,  we  must  admit 
that  our  prevalent  feeling  is  disappointment.  The  Com- 
mittee "  has  held  fourteen  meetings  and  examined  fifty- 
seven  witnesses,"  and  has,  with  a  curious  infelicity,  out 
of  all  this  mass  of  evidence  sclc&cd  for  recommendation 
precisely  the  most  injudicious  and  impracticable  sugges- 


The  present  Aft  is  spoken  of  with  exemplary  impar- 
tiality. It  is  said  to  have  "  done  much  good,'*  and  at  the 
same  time  to  have  "  inflicted  considerable  injury."  We 
scarcely  see  that  the  former  conclusion  is  borne  out  by 
the  evidence.  On  the  contrary,  the  very  facts  adduced 
show  it  to  have  been  little  more  than  a  dead  letter.  Out 
of  171  botoughs  and  54  counties,  only  26  boroughs  and 
34  counties  have  appointed  analysts.  The  articles  of  food 
mentioned  are  few— tea,  milk,  butter,  bread,  corn-flcur 
"  mixtures,"  wine,  beer,  and  spirits.  Sugar  is  overlooked, 
as  also  coffee,  except  it  be  included  by  implication  under 
the  head  "  mixtures."  As  for  sauces,  jams,  pickles,  and 
confectioner)',  the  articles  most  likely  to  contain  pernicious 
admixtures,  they  are  not  even  mentioned. 

Regarding  tea,  it  is  suggested  that  it  should  be  examined 
on  landing  by  the  Customs,  and  that  if  "  seriously  "  adul- 
terated it  should  not  be  admitted  for  home  consumption. 
Adulterations,  we  must  here  remark,  are  generally 
"  serious."  If  slight  in  amount,  thty  would  prove  un- 
remunerative.  Whether  the  seizure  of  sophisticated  teas 
by  the  customs  would  be  a  protection  to  the  consumer 
is  doubtful.  It  seems  to  us  that  the  dealers  interested  in 
the  sale  of  such  teas  would  set  up.operations  on  this  side 
of  the  water. 

The  passage  on  milk  is  one  of  the  least  satisfactory 
portions  of  the  whole  Report.  The  Committee  endorse 
very  exaggerated  views  as  to  the  variability  of  this  secre- 
tion, based  on  the  results  of  analyst;:,  who,  if  sot  inaccu- 
rate, had  not  the  advantage  of  employing  the  most  modern 
methods.  It  appears  that,  the  more  the  procedures  of  milk 
analysis  are  improved,  the  less  variation  is  observed  in  the 
results.  The  "  solids  not  fat  "  appear  to  be,  practically 
speaking,  a  constant;  being  very  little,  if  at  all,  greater  in 
"  strippings "  than  in  ordinary  milk.  If  we  attend  to 
this  point,  we  shall  find  that  the  "  fust  and  last  pint  of 
milk  which  a  cow  gives  at  the  same  milking  do  not  present 
all  the  differences  "  between  a  natural  and  a  watered  milk. 
Furthermore,  milk,  before  reaching  the  consumer,  may  be 
safely  presumed  to  have  become,  to  a  great  extent, 
averaged. 

In  "  mixtures,"  the  Committee  do  not  see  that  a  state- 
ment of  the  proportion  of  each  ingredient  used  could  be 
any  real  protection  to  the  consumer.  They  think  that, 
"  by  using  a  lower  quality  of  cocoa-beans,  a  pure  article 
may  be  made  at  a  lower  price  than  some  of  the  mixtures," 
Is  any  merchantable  quality  of  cocoa-beans  cheaper  than 
Iceland  moss,  or  than  potato-starch  ? 

We  were  not  without  hope  that  the  sale  of  mixtures  of 


coffee  and  chicory  would  have  been  condemned,  or  that  it 
would  have  been  at  least  recommended  that  the  respective 
proportions  of  ths  ingredients  should  be  stated ;  but  this 
matter  has  not,  apparently,  been  considered  worthy  the 
notice  of  the  Committee. 

From  the  consideration  of  the  various  articles  of  food, 
the  Report  passes  to  a  series  of  general  recommendations 
concerning  the  amendment  of  the  Act.  The  question  as 
to  whether  special  medical  knowledge  should  be  required 
of  candidates  has  been  shelved.  Concerning  the  proposal 
to  erect  the  Somerset  House  Excise  Laboratory  into  an 
ultimate  court  of  appeal  in  disputed  cases,  we  have 
alreadyexpressedouropinion.  The  Committee  speak  of  the 
"  incompetence  and  inexperience  of  the  analysts,"  and  yet 
would  set  over  their  heads  a  few  men  who,  save  in  ex- 
cisable articles,  have  probably  still  less  experience  1  We 
shall  not  attempt  to  calculate  the  number  of  "  really  com* 
petent  analysts  in  this  country."  It  is  interesting  that 
those  who  form  a  very  low  estimate  always  include  them- 
selves in  the  select  minority.  The  Committee  seem  to 
have  a  vague  notion  that  chemical  analysis  is  an  art,  one 
and  indivisible,  which,  when  once  learned,  can  be  applied 
indiscriminately  and  with  equal  ease  to  all  classes  of 
bodies.  Ah  our  readers  well  know,  this  is  not  the  case. 
Whenever  it  becomes  requisite  to  find  the  value  of  new 
groups  of  substances,  new  methods  have  to  be  discovered, 
verified,  and  improved.    This  is  eminently  the  case  with 


the  analysis  of  food,  which  till  lately  was  without  trust- 
worthy and  accurate  methods.    Yet,  if  the  recommenda- 
tions of  the  Committee  become  law,  the  men  who  are 
successfully  effecting  these  improvements  will  find  them- 
selves set  aside,  and  their  results  disputed  and  over- 
ruled. Misfortunes,  as  we  know,  rarely  come  alone.  Not 
only  is  Somerset  House  to  be  established  as  the  final 
Court  of  Appeal,  but  it  is  proposed  that  "the  Local 
Government  Board  should  have  the  option  of  calling  upon 
the  analyst  for  a  certificate  of  having  passed  an  examina- 
tion at  the  School  of  Chemistry  at  South  Kensington  1 " 
Why  this  one  school  should  be  placed  in  such  pre- 
eminence above  all  other  chemical  schools  in  the  kingdom, 
public  and  private,  we  fail  to  see.    Cannot  a  due  know- 
ledge of  chemistry  be  acquired,  t* .<*■.,  in  the  laboratories  of 
University  College,  or  of  King's  College,  or  of  the  Royal 
Agricultural  College  at  Cirencester?    Is  not  the  Univer- 
sity of  Oxford  providing  increased  facilities  for  chemical 
studies?    Why,  then,  should  the  certificate  of  South 
Kensington  be  entitled  to  sole  and  exclusive  recognition  ? 
Arc  those  who  have  passed,  perhaps  in  high  honours,  at 
,  these  colleges,  to  present  themselves  for  re-examination 
,  at  South  Kensington,  which  will  always  seek  to  give  the 
preference  to  its  own  pupils  ?    The  effect  of  this  proposal 
would  be  to  constitute  the  head  of  the  South  Kensington 
School,  for  the  time  being,  as  the  arbitrary  and  irrespon- 
sible ruler  of  the  whole  body  of  analytical  chemists. 
Can  any  learned  profession  submit  to  such  a  position  ? 
We  arc  quite  of  opinion  that  the  competency  of  the  public 
analysts  should  be  duly  tested.    But  this  task  should  be 
entrusted  not  to  any  one  man,  no  matter  how  high  his 
standing,  but  to  a  boatd  of  independent  chemists,  so  that 
the  interests,  the  prejudices,  and  the  crotchets  of  each 
may  be  over  ruled  by  his  colleagues.    We  may  add  that 


food  analysis  has  not  been,  by  any  means,  the  speciality 
of  South  Kensington.    Wc  should  fear  that  an  examina- 
tion there  would  prove  not  so  much  a  test  of  the  practical 
skill  of  a  candidate,  as  of  his  acquaintance  with  and 
approval  of  certain  views  on  notation  and  nomenclature 
which  are  there  in  the  ascendant.    We  call  upon  the 
members  of  other  professions  to  put  themselves,  for  a 
moment,  in  the  place  of  chemists,  and  reflect  how  they 
would  like  such  regulations  ?    We  do  not  think  that  more 
effectual  means  could  be  taken  to  exclude  men  of  standing 
and  experience  than  the  adoption  of  these  proposals. 
They  will  as  certainly  degrade,  as  Mr.  Allen's  scheme 
would  raise,  the  profession.    It  is  fortunate  that  a  year 
must  elapse  bcfuic  any  Bill,  based  upon  the  Report  before 
v.f,  can  Kccmc  law.    We  hope  that  our  friends  will  make 
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good  use  of  the  time,  and  take  such  steps  as  the  interests 
of  the  profession  and  the  good  of  the  public  demand. 
Such  an  opportunity  for  organisation  a*  is  now  given  may 
not  re-occur ;  if  the  recommendations  of  the  Report  be- 
come law,  it  cannot.  The  close  of  the  document  is  truly 
pathetic.  The  Committee  "believe  it  will  afford  some 
consolation  to  the  public  to  know  that  in  the  matter  of 
adulteration  they  are  cheattd  rather  than  poisoned ! " 


REMARKS  ON   A   PAPER  BY 
PROFESSOR  OSBORNE  REYNOLDS  * 
»  ON  THE  FORCES  CAUSED  BY  EVAPORATION 
FROM  AND  CONDENSATION  AT  A  SURFACE." 
By  WILLIAM  CROOKF.S,  F.K.S.,  &c. 

Professor  Osborne  Reynolds,  referring  to  my  experi- 
ments on  attraction  and  repulsion  accompanying  radiation, 
says  that  it  is  his  objed  to  prove  that  these  effeds 
are  the  result  of  evaporation  and  condensut  on.  In 
my  exhausted  tubes  he  assumes  the  presence  of  aqueous 
vapour,  and  then  argues  as  follows  :— "  When  the  radiated 
heat  from  the  lamp  falls  on  the  pith  its  temperature  will 
rise,  and  any  moisture  on  it  will  begin  to  evaporate,  and 
to  drive  the  pith  from  the  lamp.  The  evaporation  will  be 
greatest  on  that  ball  which  is  nearest  to  the  lamp ;  there- 
fore this  ball  will  be  driven  away  until  the  force  on  the 
other  becomes  equal,  after  which  the  balls  will  come  to 
rest,  unites  momentum  carries  them  further.  On  the 
other  hand,  when  a  piece  of  ice  is  brought  near,  the  tem- 
perature of  the  pith  will  be  reduced,  and  it  will  condense 
the  vapour  and  be  drawn  towards  the  ice." 

Professor  Osborne  Reynolds  has  tried  an  experiment 
with  pith  balls  attached  to  a  light  stem  of  glass,  and 
suspended  by  a  silk  thread  in  a  glass  flask.  The  exhaustion 
was  obtained  by  boiling  water  in  the  flask,  and  then 
corking  it  up  and  allo.ving  it  to  cool.  The  gauge  showed 
an  exhaustion  of  from  J  to  j  of  an  inch.  The  pith  balls 
behaved  exactly  as  I  have  already  shown  they  do  at  that 
degree  of  exhaustion,  heat  repelling  and  ice  attracting. 
It  was  found  that  the  neutral  point  varied  according  to 
whether  air  was  present  with  the  aqueous  vapour,  or 
whether  the  vapour  was  pure  water  gas.  Prof.  Reynolds 
writes—"  It  appears  as  though  a  certain  amount  of 
moisture  on  the  balls  was  necessary  to  render  them  sensi- 
tive  to  the  heat.  .  .  .  These  experiments  appear  to  show 
that  evaporation  from  a  surface  is  attended  with  a  force 
tending  to  drive  the  surface  back,  and  condensation  with 
a  force  tending  to  draw  the  surface  forward." 

It  does  not  appear  that  Professor  Osborne  Reynolds  has 
tried  more  than  a  few  experiments,  and  these  he  says 
"were  in  reality  undertaken  to  verify  the  explanation" 
above  quoted.  I  have  worked  experimentally  at  the  sub- 
jed  for  Borne  years,  and  the  last  experiment  recorded  in 
my  note-book  is  numbered  584.  From  the  abundant 
data  at  my  disposal  I  can  find  many  fads  which  tend  to 
prove  that  Professor  Osborne  Reynolds's  explanation  of 
the  phenomena  has  been  arrived  at  on  insufficient  evidence. 

In  the  first  place,  the  presence  of  moisture,  or  of  a  con- 
densable vapour,  is  not  necessary.  Besides  pith,  which 
from  its  texture  and  lightness  might  be  supposed  to  absorb 
and  condense  considerable  quantities  of  vapour,  I  have 
used  movable  indices  of  glass,  mica,  and  various  metals, 
and  with  a  proper  amount  of  exhaustion  they  all  ad.  in  the 
tame  manner. 

The  following  experiments  bear  directly  on  this  point: — 
A  tolerably  thick  and  strong  bulb  was  blown  at  the  end  of 
a  piece  of  hard  combustion  tubing,  and  in  it  was  supported 
a  bar  of  aluminium  at  the  end  of  a  long  platinum  wire. 
The  upper  end  of  the  wire  was  passed  through  the  top  of 
the  tube  and  well  sealed  in  :  this  was  for  the  purpose  of 

•Reaibtfore  the  Koyil  Satiety.  June  iS.  1S74.  (CiitMiCAt  News, 

vol.  \W-,  P-  II-' 


trying  some  eledrical  experiments,  which,  however,  do 
not  bear  upon  the  present  point.  The  apparatus  was 
attached  to  the  Sprengel  pump,  and  exhaustion  was  kept 
going  on  for  about  two  days.  During  this  time  the  bulb 
and  its  contents  were  several  times  raised  to  an  incipient 
red  heat.  At  the  end  of  the  two  days'  exhaustion  the  tube 
was  sealed  off,  and  the  bar  of  aluminium  was  found  to 
behave  exadly  as  it  would  in  a  less  perfedly  exhausted 
apparatus,  viz.,  it  was  repelled  by  heat  of  low  intensity, 
and  attraded  by  cold.  A  similar  experiment  was  next 
tried,  only  water  was  placed  in  the  ball  before  exhaustion. 
The  water  was  then  boiled  away  in  vacuo,  and  the  ex- 
haustion continued— with  frequent  heating  of  the  apparatus 
to  dull  redness— for  about  forty-eight  hours.  At  the  end 
of  this  time  the  bar  of  aluminium  was  found  to  behave 
exadly  the  same  as  the  one  in  the  former  experiment, 
being  repelled  by  heat  of  low  intensity.  A  similar  experi- 
ment, attended  with  similar  results,  was  tried  with  a  glass 
index.  It  is  impossible  to  conceive  that  in  these  experi- 
ments sufficient  condensable  gas  or  vapour  was  present  to 
produce  the  effeds  Professor  Osborne  Reynolds  ascribes 
to  it.  After  the  repeated  heating  to  redness  at  the  highest 
attainable  exhaustion  (the  gauge  and  the  barometer  being 
level  for  nearly  the  whole  of  the  forty-eight  hours),  it  is 
impossible  that  sufficient  vapour  or  gas  should  condense 
on  the  movable  index,  to  be  instantly  driven  off  by  the 
warmth  of  the  finger  with  recoil  enough  to  drive  back- 
wards a  heavy  piece  of  metal. 

Another  argument  against  Professor  Reynolds's  explana- 
tion may  be  drawn  fiom  the  varying  position  of  the  neutral 
point.  The  fad  that  the  neutral  point  for  platinum  or  brass 
is  close  upon  a  vacuum,  whilst  that  for  pith  is  so  much 
lower,  shows  that  the  repulsion  is  not  due  to  any  recoil 
caused  by  condensed  vapour  leaving  the  surface  under  the 
influence  of  heat.  Were  it  so  more  vapour  would  have 
to  be  present  when  platinum  or  brass  was  to  be  kicked 
backwards  than  whenjpith  had  to  >noved ;  but  the  contrary 
obtains  in  all  cases.  The  rule  seems  to  be — the  greater 
the  density  of  the  mass  moved  the  higher  the  neutral 
point. 

I  have  worked  with  all  kinds  of  vacua.  That  is  to  say. 
I  have  started  with  the  apparatus  filled  with  various 
vapours  and  gases — air,  caibonic  acid,  water,  iodine, 
hydrogen,  &c. — and  at  proper  rarefadion  I  find  no  dif- 
ference in  the  results  which  can  be  traced  to  the  residual 
vapour.  A  hydrogen  vacuum  seems  neither  more  nor  less 
favourable  to  the  phenomena  than  docs  a  water  vacuum, 
or  an  iodine  vacuum. 

If  moisture  be  present  to  begin  with,  it  is  necessary  to 
allow  the  vapour  to  be  absorbed  by  the  sulphuric  acid  of 
the  pump,  and  to  continue  the  exhaustion  with  repeated 
heating  of  the  apparatus  until  the  aqueous  vapour  is 
removed.  When  pith  is  employed  as  the  index,  it  is 
necessary  to  have  it  thoroughly  dried  over  sulphuric  acid 
before  using  it,  and  during  exhaustion  to  keep  it  con- 
stantly heated  to  a  little  below  its  charring  point,  in  order 
to  get  the  greatest  sensitiveness. 

Professor  Osborne  Reynolds  says — "In  order  that  these 
results  might  be  obtained  it  was  necessary  that  the  vapour 
should  be  free  from  air."  I  find  that  the  results  take  place 
with  the  greatest  sharpness  and  rapidity  if  the  residual 
gas  consists  of  nothing  but  air  or  hydrogen. 

Professor  Osborne  Reynolds  further  says — "  Mr.  Crookes 
only  obtained  his  results  when  his  vacuum  was  nearly  as 
perfed  as  the  Sprengel  pump  would  make  it.  Up  to  this 
point  he  had  nothing  but  the  in  verse  efTeds,  viz.,  attradion 
with  heat  and  repulsion  with  cold." 

As  a  matter  of  fad,  I  can  obtain  repulsion  by  radiation 
at  far  higher  pressures  than  would  be  inferred  from  this 
quotation.  The  true  effed  of  radiation  appears  to  be  one 
of  repulsion  at  any  pressure,  overbalanced  when  a  gas 
is  present  by  some  unknown  cause,  possibly  air  currents 
but  probably  not.  I  have  already  explained  that  the 
barometric  height  of  the  neutral  point,  dividing  attradion 
from  repulsion,  varies  with  the  density  of  the  substance 
on  which  radiation  falls,  on  the  relation  which  the  mass 
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bears  to  the  surface,  and  on  the  intensity  of  radiation. 
By  modifying  the  conditions  it  is  not  difficult  to  get  repul- 
sion by  radiation  when  the  apparatus  is  full  of  air  at 
nearly  the  normal  pressure  of  the  atmosphere. 

Professor  Osborne  Reynolds  again  says—"  The  reason 
why  Mr.  Crookes  did  not  obtain  the  same  results  with  a 
less  perfect  vacuum  was  because  he  had  then  too  large  a  pro- 
portion of  air  or  non-condensing  ga*  mixed  with  the  vapour." 
On  this  I  would  remark  that  the  writer,  before  he  explained 
how  it  was  I  did  not  get  certain  results,  should  have  made 
sure  that  what  he  assumed  to  be  a  fact  really  was  so.  I 
have  not  the  least  difficulty  in  showing  repulsion  by  heat 
in  very  imperfect  vacuum,  when  mixed  vapours  and  gases 
are  present. 

But  assuming  that  Professor  Osborne  Reynolds's  explana- 
tion may  account  for  some  of  the  repulsion  at  high  pressures, 
and  in  the  presence  of  aqueous  vapour,  this  explanation 
cannot  be  satisfactory  when  the  vacuum  is  approaching 
absolute.  The  repulsion  by  evaporation  of  condensed 
vapour  should  diminish  as  the  vapour  present  diminishes, 
and  should  become  nil  in  a  perfect  chemical  vacuum. 
I  have,  however,  abundantly  demonstrated  that  in  all 
cases  after  passing  the  critical  point  of  no  action,  the 
repulsion  by  radiation  gets  more  and  more  apparent  ;  it 
increases  in  energy  as  the  vacuum  approaches  perfection, 
and  attains  its  maximum  when  there  is  no  air  or  vapour 
whatever  present,  or  at  all  events  not  sufficient  to  permit 
the  passage  of  an  induction  spark. 

From  the  construction  of  my  Sprengel  pump  I  am 
satisfied  that  the  vapour  of  mercury  is  not  present  in  the 
apparatus. 

A  further  argument  against  Professor  Reynolds's  ex- 
planation is  that  the  repulsion  in  a  vacuum  is  not  confined 
to  those  red  and  ultra-red  rays  of  the  spectrum  which  pro- 
duce dilatation  of  mercury  in  a  thermometer,  excite  an 
electric  current  between  antimony  and  bismuth  couples, 
and  cause  a  sensation  of  warmth  when  falling  on  the  skin, 
but  that  any  ray— from  the  ultra-red  to  the  ultra-violet- 
will  produce  a  similar  effect.  It  cannot  be  imagined  that 
a  ray  of  cold  light,  filtered  if  necessary  through  thick  plates 
of  alum,  can  instantly  vapourise  a  film  of  moisture  from  a 
plate  of  metal  on  which  it  is  caused  to  shine. 

For  my  own  part,  I  wish  to  avoid  having  a  theory  on 
the  subject.  As  far  as  the  facts  have  led  ine,  I  think  that 
the  repulsion  accompanying  radiation  is  directly  due  to 
the  impact  of  the  waves  upon  the  surface  of  the  moving 
mass,  and  not  secondarily  through  the  intervention  of  air- 
currents,  electricity,  or  evaporation  and  condensation. 
Whether  the  etherial  waves  actually  strike  the  substance 
moved,  or  whether  at  the  boundary  surface  separat.ng 
solid  from  gaseous  matter,  there  are  intermediary  layers 
of  condensed  gas  which,  taking  up  the  blow,  pass  it  on  to 
the  layer  beneath,  are  problems  the  solution  of  which 
must  be  left  to  further  research. 


ON  THE 

FORMATION  OF  CERTAIN  DOUBLE  METALLIC 
SULPHOCYANIDES. 
By  WILLIAM  SKEY. 

Preliminary  to  a  more  extended  treatment  of  this  sub- 
ject, I  beg  to  contribute  the  following  brief  notes  upon  it 
to  your  valuable  periodical :  — 

It  is  well  known  that  chlorides  of  mercury  and  gold 
bleach  the  red  sulphocyanides  of  iron  :  these  effects  appear 
to  be  due  to  the  formation  of  double  sulphocyanides, 
for  I  find  a  very  pale  red  coloured  crystalline  precipitate 
forms  when  strong  solutions  of  chloride  of  mercury  and 
red  sulphocyanide  of  iron  are  mixed  and  allowed  to  be 
at  rest  for  some  time;  these  crystals  are  nearly  insoluble 
ip  water,  and  contain  mercury,  iron,  and  sulphocyanogen 
ip  definite  quantities. 

Sulphocyanide  cf  Iron  and  Mercury  form  in  long  black 
prismatic  Crystals  from  fli)  fthcrisl  •tuition  of  red  sul- 


phocyanide of  iron  and  a  mercurial  salt ;  these  are 
nearly,,  if  not  quite,  insoluble  in  cold  water,  but  are 
bleached  by  it,  and  no  doubt  pass  into  the  pale  coloured 
salt  previously  described.  This  compound  is  soluble  in 
alcohol  or  ether,  but  very  insoluble  in  acetic  acid.  The 
crystals  arc  best  washed  with  this  acid  from  extraneous 
matters  in  the  course  of  their  preparation. 

Sulphocyanide  of  Iron  and  Gold  an  be  obtained  from 
its  etherial  solution  by  spontaneous  evaporation.  It  is 
finely  granular,  and  but  feebly  soluble  in  water,  more 
soluble  in  alcohol  or  ether;  it  is  nearly  black.  Chloride  of 
platina  also  decolourises  the  red  sulphocyanide  of  iron  if 
time  be  allowed  it.  But  I  have  not  been  able  to  obtain  a 
definite  double  sulphocyanide  from  this  solution,  though 
without  doubt  one  forms. 

Sulphocyanide  0/  Mirairy  and  Cubilt  can  be  obtained 
in  small  anhydrous  crystals  of  such  an  intense  blue  colour 
as  to  appear  almost' black  by  reflected  light.  Another 
cobalt  of  this  nature,  except  that  it  is  of  a  paler  blue,  has 
been  formed  ;  it  crystallises  in  prisms  of  some  size.  Both 
these  salts  arc  insoluble,  or  nearly  so.  in  water;  they 
are  decomposed  by  perchloride  of  iron,  the  red  sulpho- 
cyanide of  tins  metal  forming.  By  evaporating  a  solution 
of  chlorides  of  mercury  and  cobalt  with  an  alkaline 
sulphocyanide  to  dryness,  a  red  double  sulphocyanide 
forms,  which  is  very  insoluble  in  water.  Nickel  does  not 
appear  to  form  a  compound  with  sulphocyanogen  and 
mercury,  hence  a  process  for  separating  it  from  cobalt. 
I  may  state  here,  as  being  connected  with  this  subject,  that 
cobalt  readily  forms  two  varieties  of  insoluble  sulpho- 
cyanides with  the  alkaloids,  while  nickel  with  difficulty 
forms  one. 

Sulphocyanide  of  Mercury  and  Molybdenum  falls  as  a 
flocculent  red  substance  when  the  red  sulphocyanide  of 
molybdenum  is  mixed  with  chloride  of  mercury  (aqueous 
solutions). 

The  double  sulphocyanide  of  gold  and  mercury  can 
also  be  readily  prepared  and  in  a  crystalline  state. 
Mercury,  indeed,  appears  singular  in  regard  to  the  number 
of  double  sulphocyanides  it  may  form  an  essential  element 
of,  for.  besides  these  just  described,  there  is  an  insoluble 
double  salt  of  it  with  cadmium  and  one  with  line,  which 
I  have  long  since  announced,  and  also  one  with  chromium, 
described  by  M.  Rcesler  as  a  red  compound,  but  which  I 
think  to  be  light  pink. 

Sulphocyanide  of  Platinum  and  Ammonium  forms  (as  is 
no  doubt  known)  in  small  anhydrous  crystals  derived 
apparently  from  the  octahedron,  also  in  long  prisms  and 
flat  hexagonal  scaly-like  masses,  when  platino-chloride  of 

I  ammonium  is  digested  with  an  alkaline  sulphocyanide  till 
dissolved,  and  the  solution  thus  obtained  allowed  to 
spontaneously  evaporate.  These  salts,  as  are  those  of 
the  potassium  salt,  are  of  a  scarlet  colour  and  bitter ; 
but  an  ammonium  salt  of  this  kind  has  been  formed 
which  is  of  a  brownish  red  colour,  crystallises  in  cubes, 
is  extremely  insoluble  in  water,  and  tasteless. 

Perhaps  some  one  of  your  numerous  correspondents 
would  kindly  furnish  me  with  the  composition  of  one  or 
more  of  these  salts,  or  refer  me  to  where  such  may  be 
found,  as  I  do  not  find  any  of  them  mentioned  in  the 
works  on  chemistry  at  my  command. 

Aniline,  I  may  state,  can  be  substituted  for  potassium 
in  these  salts ;  the  compound  so  formed  is  nearly  insoluble 
in  water,  but  is  easily  soluble  in  alcohol  or  ether.  The 

]  sodium  salt  is  very  soluble  in  water  and  alcohol.  Sulpho- 
cyanogen thus  appears  to  imitate  chlorine  very  closely  in 
its  deportment  with  platinum  and  the  alkalies;  indeed, 
generally  its  analogies  with  this  element  seem  far  more 

j  decided  than  is  the  case  w  ith  any  of  the  other  compounds 
of  cyanogen  or  even  cyanogen  itself,  as  I  shall  presently 
attempt  to  show.  In  connection  with  this,  I  may  remark 
that  .rather  singularly,  the  equivalent  of  this  radical  (sulpho- 
cyanogen) is  a  number  which  is  very  nearly  the 
between  that  of  chlorine  and  bromine,' 
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ON  SOME  CHEMICAL  ASPECTS  OF  PHYSICAL 
GEOGRAPHY. 
Py  ALEX.  S.  WILSON,  B.Sc. 
(Concluded  from  p.  l<<  ) 

II. 

Durino  the  recent  voyage  of  the  Challenger,  a  discovery 
been  made,  the  significance  of  which  must  strike 
one  who  gives  the  matter  even  a  passing  thought, 


but  to  those  who  possess  a  knowledge  of  chemistry  or 
geology  this  discovery  is  of  peculiar  interest.  I  therefore 
make  no  apology  fordirecting  the  attention  of  chemists  to  it ; 
indeeJ  I  cannot  refrain  from  expressing  surprise  that  refe- 
rence should  not  have  been  made  before  this  to  a  diiclosure 
which  is  certain  to  alter  existing  notions  as  to  the  origin  of 
a  large  section  of  the  rock-masses  composing  the  crust  of 
the  earth. 

Professor  Wyville  Thomson,  who  has  charge  of  the 
expedition.iii  his  "Letters  from  the  Challenger "  {Good 
Worth,  January.  1874),  records  that,  in  sailing  from 
Teneriffe,  off  the  West  Coast  of  Africa,  to  St.  Thomas,  one 
of  the  outlying  West  Indian  islands,  the  soundings  indi- 
cated  that  the  bottom  of  the  Atlantic  rose  into  a  ridge 
about  300  miles  west  of  Teneriffe,  and  that  from  this, 
where  the  depth  was  1500  fathoms,  it  sloped  gently  down 
until  at  750  miles  west  of  Teneriffe  it  had  sunk  to  a  depth 
of  2950  fathoms.  From  this  point  to  within  300  miles  of 
Sombrero  the  depth  was  pretty  constant,  and  for  1800  miles 
the  explorers  seem  to  have  been  sailing  over  what  geologists 
term  a  plain  of  marine  denudation. 

A  remarkable  relationship  was  found  to  subsist  between 
the  depth  and  the  character  of  the  dredgings.  When 
worked  on  the  1500  fathom  ridge,  the  dredge  brought  up 
globigerina  ooze,  multitudes  of  minute  shells,  and  frag- 
ments of  coral,  the  whole,  with  the  exception  of  a  few 
siliceous  sponges,  being  composed  mainly  of  carbonate  of 
lime.  As  the  depth  increased,  the  proportion  of  these 
shells  regularly  diminished,  until  in  the  deep  water  they 
had  altogether  disappeared,  and  the  dredgings  then  con- 
sisted of  a  fine  red  mud  which  did  not  effervesce  with  acid. 
This  red-coloured  deposit  of  the  silicates  of  peroxide  of 
iron  and  aiumina  was  met  with  everywhere  all  over  this 
vast  submarine  plain — everywhere  it  had  the  same  unmis- 
takable appearance  ;  it  could  not,  therefore,  be  the  fine 
sediment  brought  down  by  rivers  and  carried  out  to  sea, 
slowly  settling  in  deep  water,  for  then  it  mu6t  have 
differed  in  different  localities;  the  absence  of  currents, 
too,  as  well  as  the  great  extent  of  the  deposit,  precluded 
this  view  of  it?  origin.  Another  remarkable  feature  of  this 
area  was  the  absence  of  those  pelagic  shells  which  are 
littered  in  such  numbers  over  all  other  parts  of  the  bed  of 
the  Atlantic. 

How,  then,  was  this  gradual  disappearance  of  shells  to 
he  accounted  fur  ?  Why  was  it  that  on  this  red  mud  area 
the  shells  of  those  animals  that  frequent  surface-waters 
were  not  found,  since  when  these  creatures  die  their  shells 
must  inevitably  fall  to  the  bottom  ?  Whence  came  this 
enormous  accumulation  of  impalpable  clay  ? 

Air  dissolved  by  water  is  richer  in  oxygen  and  carbonic 
acid  than  the  air  of  the  atmosphere.  In  air  collected  from 
just  above  the  surface  of  the  sea,  Lewy  found,  by 

Oxygen   2ro6o 

Nitrogen   78886 

Carbonic  acid    . .    . .     0  054 


Every  100  vols,  of  sea-water  hold,  on  an  average,  2  8  vols. 

of  air  in  solution,  which,  in  the  case  of  surface-water,  has 

t  he  following  percentage  composition 

Oxygen    25046 

Nitrogen   54'2ii 

.'arbonic  acid    ..     ..  20743 


From  these  two  analyses,  it  will  be  seen  that  the  amount 
of  carbonic  acid  in  ordinary  air  is,  to  that  in  dissolved  air, 
in  the  proportion  of  54  to  20743.  But  the  ratio  of  the 
carbonic  acid  to  the  total  amount  of  dissolved  gases  is 
greater  in  water  taken  from  a  depth  than  in  surface-water, 
as  the  following  table  from  Wyville  Thomson'*  charming 
book,  "  Depths  of  the  Sea,"  will  thow :  - 

Analysis  of  Air  held  in  Solution  by  Sea-Water  at  Difjcrcnl 

Depths. 

Thirty  Twenty-four  Thirty-five 

Surficc.  Intermediate. 


bottom. 


1  P.o-  PeT      Pro'.  Per  Pro- 
cent,  portion,  cent.  portion,  cent,  portwo. 

Oxygen     ..    2505  100  22-03     ,0°  '9"53  100 

Nitrogen  ..    5421  216  5182     235  5260  26t 

Carbonic  acid  20  74      83  2615     119  27  87  143 


1 00  •  00 


10000 


10000 


The  thirty-five  samples  of  "  bottom  *'  water  were  all 
obtained  from  depths  considerably  under  1500  fathoms, 
but  the  following  is  given  as  the  composition  of  air  dis- 
solved at  a  depth  of  1476  fathoms  \-~ 

Oxygen   16  68 

Nitrogen   4346 

Carbonic  acid     . .    . .  39'8<> 

lOO'OO 

If,  to  the  depth  of  3000  fathoms,  the  amount  of  carbonic 
acid  keep  on  increasing,  relatively  to  the  other  dissolved 
gases,  in  a  ratio  at  all  comparable  with  that  indicated  by 
the  foregoing  analyses,  it  is  easy  to  see  that  water  at  tbia 
depth,  under  such  enormous  pressure,  must  be  capable  of 
dissolving  a  large  quantity  of  those  solid  substances 
which,  like  carbonate  of  lime,  are  soluble  in  water  con- 
taining carbonic  acid.  It  is  clear,  too,  on  account  of  both 
the  pressure  and  the  amount  of  carbonic  acid  being  leaa, 
that  water  near  the  surface  must  possess  a  much  feebler 
solvent  power  than  water  at  a  great  depth.  This  being 
the  case,  we  should  expect  to  find  more  lime-secreting 
organisms  in  the  shallower  than  in  the  deeper  part*  of  the 
ocean  ;  now,  as  has  been  *cen,  this  is  exactly  what  was 
found  by  the  explorers  in  the  Challenger. 

Under  these  circumstances,  Professor  Thomson  con- 
cludes that  this  vast  deposit  of  fine  red  clay  is  neither 

;  more  nor  less  than  the  insoluble  portion  of  myriads  of 
shells,  the  residue,  in  fact,  of  a  chalk  formation  now  dis- 
solved. It  might  have  been  supposed,  apart  altogether 
from  this  dissolving  tendency  of  the  sea-water,  that  the 
conditions  as  to  temperature,  light,  &c,  at  these  great 
depths  would  be  altogether  unfavourable  to  life,  but  such 
is  not  the  case  ;  even  in  the  red  mud  life  abound?,  although 
there  the  capacity  of  the  water  for  retaining  lime  in  solu- 
tion is  greater  than  the  animal's  power  of  abstracting  it. 

1  The  creatures  living  on  this  area  are,  therefore,  either 
destitute  of  a  test,  or  where  that  struflure  is  present  it  is 
membranous,  siliceous,  or  else,  like  the  tubes  of  the 
annelids,  simply  composed  of  the  red  clay.  To  be  relieved 
of  any  erroneous  notions  as  to  the  sterility  of  the  sea- 
bottom,  it  is  sufficient  to  see  the  curiously-sculptured 
shell  of  a  microscopic  foraminifer,  "  minute,  but  beauti- 
ful," or  to  examine  one  of  those  strange-looking  organisms, 
which  the  indefatigable  efforts  of  our  deep-sea  explorers 
"  have  called  like  spirits  from  the  vasty  deep." 

It  appears,  then,  that  just  as  the  higher  regions  of  the 
Alps  or  the  Andes  arc  buried  beneath  a  pall  of  eternal 
snow,  so  the  higher  regions  of  the  sea-bed  are  covered  by 
a  layer  of  greyish-white  ooze,  prolific  in  organisms  whose 
vacated  shells  will  one  day  form  chalk ;  and  just  as  at  the 
edge  of  the  snow- sheet  the  glacier  melts  away  into  a 
liquid  ocean-seeking  stream,  so,  where  the  chalky  covering 
of  the  sea-bottom  descends  into  submarine  vallc\>,  it  dis- 
solves into  ocean,  leaving  behind  it  the  red  mud.  I  ke  a 
terminal  or  bottom-moraine. 
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Suppose,  now,  that  a  geologist  should  come  across  an 
ancient  ocean-bed  undisturbed  by  volcanic  eruptions,  and 
unde  faced  by  denudation,  he  should  ex  peel  to  find,  on  the 
higher  levels,  chalk  or  limestone  of  some  sort,  and  as  he 
descended  into  the  lower  plains,  that  the  rocks  would 
gradually  lose  their  calcareous  character,  passing  from 
chalk  to  argillaceous  limestone,  from  that  to  a  calcifcrous 
slate,  and  finally  into  slate  containing  no  lime  whatever. 

There  is  every  reason  to  believe  that  the  fine  red  clay 
accumulation  is  but  incipient  slate-rock  ;  now,  though  a 
number  of  contingencies  render  the  composition  of  a 
highly  metamorphosed  rock  uncertain,  the  analyses  of  such 
rocks  may,  in  a  general  way.  afford  evidences  of  their 
origin.  It  may  be  worth  while,  therefore,  to  give  the 
results  of  the  analyses  of  some  specimens. 


Analyses  of  SlaU  Ri 
I. 

Silica  ..  6432 

Alumina     ..    ..    ..  19*35 

Ferrous  oxide    . .    . .  — 

Ferric  oxide      ..  8  07 

Oxide  of  manganese. .  0*40 
Ferric  sulphide  . .    . .  trace 

Lime   — 

Magnesia   2*30 

Potash   0*83 

Soda   191 

Phosphoric  anhydride  0-54 
Carbonic  anhydride  . .  — 
Combined  water,  and  I  - 
organic  matter     . .  |  ' 
Hygroscopic  moisture     0  28 


Specific  gravity 


9987 
278 


II. 
5880 

4-18 

033 
0*70 
1*14 
216 
071 
1*64 

III 

390 
0-16 

ioo-ii 
283 


III. 
40-40 
3493 

10  28 

05  a 

0-30 


392 
0*50 
084 

790 
0-24 

9982 
2-86 


I.  is  roofing-slate  from  the  celebrated  Penrhyn  quarries, 
near  Bangor.  It  is  of  a  reddish  purple  colour,  devoid  of 
micaceous  or  pyritaceous  particles.  It  rings  when  struck, 
and  easily  grinds  to  an  impalpable  powder  quite  free  from 
gritty  grains. 

II.  is  from  Easdale  (Hebrides),  of  a  dark  bluish  grey, 
pre-eminently  slate,  colour.  Its  surface  has  a  peculiar 
lustre  or  sheen.  Mica  is  absent,  but  great  num- 
bers of  pyrites  cubes  are  disseminated  through  the 
rock.  The  cleavage  surfaces  of  this  slate  have  a  remark- 
able wavy  or  wrinkled  appearance,  resembling  the  ripple- 
mark  on  a  sandy  beach.  When  broken  across,  it  does  not 
give  an  irregular  fracture  line,  but  breaks  in  much  the 
tame  way  as  a  sheet  of  calc-spar  would  ;  it  thus  possesses 
a  kind  of  double  cleavage  or  coarse  crystalline  structure. 

III.  is  from  Luss,  on  the  banks  of  Loch  Lomond,  and 
is  of  a  beautiful  light  green  colour,  which  occasionally 
passes  into  a  delicate  blue ;  it  has  a  silky  lustre.  Slates 
from  this  quarry  are  not  so  durable  as  those  from  Bangor 
or  Easdale  :  I  observed,  too,  that  the  parts  of  this  rock  in 
the  bed  of  a  stream  had  become  nearly  white,  from  the 
water  dissolving  out  the  protosilicate  of  iron  to  which  the 
colour  is  due.  For  the  analysis  of  this  specimen,  I  am 
indebted  to  my  friend,  Mr.  H.  M.  Drummond. 

It  will  be  seen  from  these  analyses  that  one  specimen 
contains  about  2  per  cent  of  carbonate  of  lime,  whilst  that 
substance  is  not  present  in  the  other  two.  The  analyses 
of  German  slates  given  in  BischofTs  '•  Chemical  Geology," 
similarly  show  that  a  great  number  of  slate-rocks  contain 
no  carbonate  of  lime,  whilst  a  smaller  number  contain  pro- 
portions varying  from  a  trace  upwards.  In  a  specimen 
from  Carnarvon  I  found  a  very  considerable  quantity.  All 
these  three  rocks,  although  they  differ  widely  in  appearance, 
contain  oxide  of  manganese.  Now,  curiously  enough, 
corals  brought  up  from  a  great  depth  were  incrusted  with 
a  black  coating,  which  turned  out  to  be  nearly  pure  oxide 
of  manganese.  This  may  be  only  a  coincidence,  but  it 
seems  so  strange  that  it  may  fairly  be  suspected  of  pos- 


scssing  some  significance.  The  quantities  of  phosphoric 
acid  are  likewise  favourable  to  the  view  that  at  least  a  portion 
of  these  rock*  had  an  organic  origin.  So  far,  then,  as  the 
analyses  go,  they  are  not  unfavourable  to  the  theory  of 
the  origin  of  slate  rocks  now  advanced  by  Professor 
Thomson  and  his  colleagues.  If,  then,  the  great  bulk  of 
these  rocks  be  removed  from  the  category  of  mechanically- 
formed,  into  that  of  chemically-formed,  or  of  or.rani.\ 
rocks,  it  will  appear  that  geologists  have  been  in  the  habit 
of  under-estimating  the  importance  of  organic  processes 
as  geological  agents.  We  will  no  longer  be  able  to  affirm 
witfi  confidence,  of  1  single  grain  of  the  commonest 
materials  found  on  the  earth's  surfact.  that  it  has  not  at 
one  time  or  other  been  associated  with  the  manifestation 
of  those  mysterious  forces  which  we  call  living.  Our 
globe  therefore  resolves  itself  into  a  great  charnel-house 
or  mausoleum.  Man  has  been  called  a  plagiarism  from 
oxen  and  sheep,  but  his  house,  whether  it  be  of  mud  or  of 
marble,  is  equally  a  plagiarism  from  the  deserted  dwellings 
of  the  Invertebrata. 

The  tendency  of  modern  geology  has  been  to  break, 
down  the  well-marked  divisions  into  which  the  o'der 
geologists  were  wont  to  parcel  out  past  time.  The  old 
notion,  which  in  some  measure  still  clings  to  the  terms 
Devonian,  carboniferous,  cretaceous,  &c,  was  that  of  a 
distinct  period  in  the  history  of  the  earth.  E»ch  of  these 
epochs  was  conceived  to  have  begun  and  closed  beforo 
the  succeeding  era  began.  In  this  way  the  world  was 
believed  to  have  passed  through  so  many  stages,  in  each 
of  which  only  rocks  belonging  to  that  particular  formation 
were  deposited  anywhere  on  the  earth's  surface.  Thus, 
all  the  rocks  of  the  gneiss  were  thought  to  have  been 
formed  before  the  lowest  of  the  Cambrian  began  to  be  laid 
down,  similarly  with  the  succeeding  silurian  and  Devonian 
systems.  Now,  however,  these  terms  are  used  without 
reference  to  time,  and  we  think  of  systems,  widely  sepa- 
rated according  to  the  old  method,  being  formed  simul- 
taneously. The  chalk  age  was  formerly  supposed  to  have 
come  to  an  end  at  a  period  long  prior  to  man's  appearance 
on  the  earth,  but  the  researches  of  Carpenter,  Thomson. 
Huxley,  and  others  have  established  the  "continuity  of 
the  chalk,"  and  shown  that  a  fauna,  very  similar  to,  if  not 
identical  with,  that  of  the  chalk,  inhabits  the  Atlantic  at 
the  present  day.  The  discovery  of  this  red  clay  seems  to 
point  to  the  continuity  of  those  ages  when  slate-rocks 
were  supposed  to  have  attained  a  maximum,  /V.,  of  the 
Cambriam  and  silurian  formations. 

Chalk  deposits  and  coral  reefs  are  by  a  process  of  meia- 
morphosis  converted  into  crystalline  limestone,  and  by 
the  action  of  sja-water  even  into  dolomite.  Granite  and 
other  so-called  primitive  rocks  have  been  shown  to  be  in 
many  cases  only  metamorphosed  sedimentary  strata,  so 
that  we  are  unable  to  say  at  what  particular  line  the  re- 
curring cycles  of  geological  operations  began  :nor  on  this 
account  can  we  assert,  except  in  the  case  of  species  which 
have  become  extinct,  that  the  fauna  of  any  preceding, 
differed  from  that  of  the  present  age. 

When  this  red  clay  comes  to  be  slate,  the  only  traces  of 
life  it  can  exhibit  will  be  derived  from  silica-secreting 
organisms  of  a  low  type,  like  those  doubtful  appearances 
in  older  slate-rocks  which  have  been  described  as  fossils. 
It  is  therefore  altogether  unwarrantable  to  regard  this  low 
type  as  the  sole,  or  even  prevailing,  form  of  life  during  the 
time  when  these  rocks  were  formed ;  nevertheless,  there 
have  not  been  wanting  supporters  of  this  view. 

For  aught,  then, that  geology  can  say,  whilst  the  oldest 
rocks  of  Britain  were  being  laid  down  in  3000  fathoms  of 
water,  far  away  silurian  man  may  have  been  cultivating 
vines  on  the  fertile  slopes  that  flanked  the  volcanoes  of 
the  period. 


Smoke  and  Fume  Condensing  Apparatus. — We 
understand  that  a  model  of  the  smoke  and  fume  condensing 
apparatus  manufactured  by  Messrs.  Heslop,  Wilson,  and 
Budden,  may  be  seen  at  the  Royal  Polytechnic  Institution. 
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OBSERVATIONS   ON   THE  SPECTRUM  OF 
SHEET  'LIGHTNING. 
By  J.  W.  CLARK. 

Os-  Thursday  evening  (July  g)  the  sky  was  rather  cloudy, 
and  soon  after  nine  I  noticed  the  first  sheet  lightning, 
which  continued  without  much  cessation  until  half  Dast 
eleven.  My  observations  were  made  with  one  of 
Browning's  five-prism  direct-vision  pocket  spectroscopes, 
the  results  .of  which  are  as  follows  : — Most  flashes 
exhibited  only  a  bright  continuous  spectrum,  whilst  a  few 
showed  only  the  central  part  of  the  snectrum.  The  spec- 
trum of  one  flash  I  observed  consisted  of  only  the  red  end 
of  the  spectrum,  which  was  traversed  with  thrci  or  four 
bright  bands.  Prof.  Kundt,  from  his  observations  on  the 
spectra  of  lightning,  states  that,  whilst  sheet  lightning 
yields  a  spectrum  of  bands,  forked  lightning  generally  gives 
a  spectrum  of  lines.  Although  a  large  number  of  observa- 
tions were  made  throughout  the  evening,  only  in  the  above 
instance  was  ■  spectrum  exhibiting  bands  observed  with 
any  degree  of  certainty. 


ON  .THE 

ACTION  OF  CARBON  DISULPIIIDE 

ON  THE  * 

HYDRATES  OF  CALCIUM,  BARIUM,  MAGNESIUM, 
AND  ZINC. 
By   DAVID  WALKER. 

When  milk  of  lime  is  agitated  with  carbon  disulphide, 
and  then  allowed  to  stand  for  a  day  or  so,  a  bright  orange- 
coloured  irregular  needle-shaped  crystals  are  formed,  which 
a'ler  the  lapse  of  a  few  months  will  have  accumulated  in 
considerable  quantities.  Upon  subjecting  these  crystals 
to  analysis,  the  .-.uthor  found  them  to  have  a  composition 
closely  approximating  to  that  required  by  the  formula 
CaCS4.2CaH202^  6HjO. 

Basic  calcium  sulphocarbonate  is  quite  insoluble  in 
CArbon  disulphide  and  alcohol,  but  dissolves  to  a  small 
extent  in  cold  water,  yielding  an  orange-coloured  solution, 
which  is  decomposed  on  heating.  Upon  treatment  with 
dilute  sulphuric,  nitric,  hydrochloric,  or  acetic  acids,  it  is 
decomposed,  and  yellow  oily  drops  of  sulphocarbonic  acid, 
(CSjPHj,  separate,  which  decompose  very  rapidly. 

Barium  and  magnesium  hydrates  yield  soluble  yellow 
compounds  with  carbon  disulphide. 

Zinc  hydrate  is  not  acted  upon  by  carbon  disulphide 
even  after  the  lapse  of  many  weeks. 


THE 

INTERNATIONAL  AGRICULTURAL  EXHIBITION 
AT  BREMEN. 

A  special  and  distinctive  feature  of  this  most  instructive 
and  successful  Exhibition,  just  closed  at  Bremen,  is  the 
interest  and  the  hearty  co-operation  shown  by  the  German 
agricultural  chemists :  for  the  first  time  an  agricultural 
exhibition  has  been  something  more  than  a  mere  show  of 
live-stock,  vegetable  produds.and  agricultural  implements. 
A  whole  section  was  reserved  for  "  Results  of  Scientific 
Enquiry,"  and  a  meeting  of  agricultural  chemists,  physio- 
logists, and  directors  of  experimental  stations,  formed  part 
of  the  programme. 

Germany  has  many  of  these  agricultural "  Versuchs  Sta- 
tionen," — experimental  stations,  similar  to  Messrs.  Lawes 
and  Gilbert's  agricultural  laboratory  at  Kothamstcd;  they  all 
have  been  for  tho  purpose  of  advancing  agriculture  by 
practical  experiments  and  scientific  investigation,  which" 
they  do  by  following  up  special  branches,  such  M  physio- 


logy of  animals  and  plants,  physics  and  chemistry  of  soils, 
solution  of  technical  questions,  cultivation  of  vines, 
analysis  of  manure,  seeds,  fodder,  &c. 

At  the  Exhibition,  fourteen  of  these  stations  were  repre- 
sented, who  had  formed  their  separate  contributions  into 
one  collection,  presenting  themselves  to  the  visitor  as  one 
exhibitor.  They  have  modestly  declined  the  acceptance 
of  any  prize  in  the  shape  of  money  or  medals,  but,  when 
the  Bremen  Senate  offered  them  a  special  prize,  consisting 
or  £75  worth  of  choice  wines  from  the  celebrated  Rath- 
skeller, the  men  of  science  yielded,  and  gladly  accepted 
the  well-merited  distinction. 

Much  as  these  stations  may  differ  in  their  tendency  or 
in  the  special  objects  pursued,  they  all  have  one  thing  in 
common— a  well-appointed  chemical  laboratory,  which 
fact  is  well  illustrated  by  the  variety  of  chemical  apparatus 
exhibited. 

A  complete  collection  of  all  works  ever  published  on 
'agriculture,  and  another  of  the  periodical  agricultural 
literature,  opten  the  lists  of  exhibits  to  which  I  wish  to 
draw  attention. 

From  the  many  subjects  interesting  to  the  chemist,  1 
select  plans  .of  laboratories,  steam  apparatus,  (mall  gaa- 
works,  attached  to  the  stations;  apparatus  for  special 
purposes,  such  as  distillation,  titration,  determination  of 
nitrogen  in  manures,  of  fatty  matter  in  milk  and  foods  : 
arrangement  for  disintegration,  such  as  crushing,  grinding, 
pounding,  &c. ;  presses  ;  hot-air,  water-,  and  oil-baths  ; 
safety  furnaces  for  healing  substances  in  sealed  tubes  at 
high  temperatures,  &c.  Special  attention  is  claimed  for 
a  travelling  apparatus  for  analysis  of  stable  air,  for  another 
demonstrating  the  conditions  of  ventilation  in  closed 
rooms,  and  for  yet  another  for  determining  the  porosity  of 
building  materials  by  ascertaining  the  amount  of  air  forced 
through  them. 

The  balance  is  well  represented  form  the  ordinary  to 
the  most  delicate  and  most  sensitive  instrument.  Sar- 
torius,  of  Gottingen,  exhibits  a  balance  with  an  entirely 
new  application  of  torsion,  which  simplifies  the  weighing, 
\  and  does  away  with  the  "rider"  altogether;  the  present 
J  arrangement  js  open  to  improvement,  but  the  idea  itself 
is  a  most  happy  thought,  and,  when  fully  worked  out,  is 
sure  to  be  universally  adopted. 

The  section  "  Physiology  of  Plants"  contains  a  model 
of  cases  for  vegetation  experiments  with  different  manures, 
photographs  of  plants  grown  in  aqueous  solutions  of  ali- 
mentary substances,  showing  the  effect  of  the  various 
agencies;  other  photographs  represent  the  difference  pro- 
duced by  feeding  plants  with  salts  containing  the  same 
radical  but  different  acids,  such  as  sulphates,  nitrates, 
chlorides,  &c. 

A  colleaion  of  "Adulteration  of  Seeds"  forms  another 
interesting  subject.  Prof.  Nubbe,  of  Tharandt,  first  drew 
attention  to  this  important  point,  which  has  been 
thoroughly  exposed  by  many  of  the  stations.  There  is  a 
sample  of  beautifully  got-up  pure  sand,  carefully  washed, 
sieved,  and  coloured,  sold  by  a  Hamburg  firm  some  time 
ago  as  "  clover-seed  "  at  13s.  6d.  a  cwt ;  alto  collection  of 
seeds  of  weeds  used  for  adulteration,  and  showing  pro- 
perties of  pure  seed  and  admixtures. 

I  must  pass  by  trfe  valuable  section  "  Physiology  of 
Animals"  to  say  a  few  words  on  the  chemical  meeting. 
At  this  meeting  of  agricultural  chemists,  physiologists, 
and  directors  of  experimental  stations,  Dr.  Fleischer,  of 
Gottingen,  explained  a  diagram  showing  the  movement 
of  albuminous  matter  in  the  body  of  an  ox,  clearly  demon- 
strating the  influence  of  food  upon  the  accumulation  of 
albumen.  Prof.  Miiller  proposed  in  such  diagrams  to 
adopt  the  same  colour  for  always  the  same  group  of  sub- 
stances, such  as  red  for  blood-forming  compounds,  blue 
for  hydrocarbons,  reminding  of  the  iodine  reaction  with 
starch,  yellow  for  fatty  substances,  and  green  for  chloro- 
phyll, ftc. 

Dr.  Cannstend  reported  on  Prof.  Neubauer's  experiments 
on  "  bleeding  of  vines,"  at  Wiesbaden,  In  the  course  of 
Which  bf  colic  tu  J  113  litres  Of  vine  lap,  which  on  analyst  1 
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gave,  besides  the  salts  of  the  soil,  the  whole  series  of 
organic  acids  from  carbonic  to  succinic,  malic,  and  tartaric 
acid  ;  these  experiments  result  in  most  important  hints  as 
to  the  proper  time  of  cutting  the  vine,  and  are  therefore 
of  really  national  importance  to  all  vine-growing  countries. 

Prof.  Nobbe  gives  in  a  large  diagram  information  on  the 
agricultural  establishments  of  different  countries,  with 
many  details  of  the  German  ones.  From  this  diagram, 
it  appears  Germany  has  39  stations,  assisted  by  an  annual 
Government  grant  of,  on  the  average,  £400  each  ;  many 
are  self-supporting  by  analyses  of  soils,  manures,  &c, 
employing  altogether  more  than  100  acientific  chemists. 
Theothercountriesareasfollows: — Austria,  5;  Belgium,  1 ; 
Italy,  12;  France  and  England,  none— the  last  only  two 
private  establishments. 

Prof.  Kiihne  shows  a  graphic  illustration  of  influence  of 
food  upon  milk  as  to  quantity,  percentage  of  solid  matter, 
sugar,  fat,  albumen. 

Prof.  Wilheus  has  prepared  a  concentrated  tincture  of 
rennet,  1  c.c.  of  which  coagulates  2  litres  of  milk. 

Living  plants. grown  in  aqueous  solutions  of  salts  are 
shown,  by  which  arrangement  not  only  the  growth  of  the 
underground  parts  may  be  watched,  bat  also  the  require- 
ments of  the  plants  may  be  controlled,  and  most  interesting 
pictures  are  given  of  the  influence  o(  the  various  substances, 
or  rather  of  the  more  or  less  stunted  growth  of  the  plants 
owing  to  the  absence  of  a  given  substance.  The  pease- 
plant  is  shown  in  all  stages,  from  the  poor,  starving,  little 
plant  to  the  strongly-developed  creeper  in  full  blossom  and 
ripe  shells,  6  feet  high.  There  are  poisoning  cases  of 
clover-plants  grown  in  pots,  and  fed  with  English  am- 
monia manure  containing  sulphocyanide  of  ammonium. 

Finally,  I  may  draw  attention  to  several  products 
obtained  from  the  washing  of  wool;  among  them  are 
crystals  of  iodine,  and,  from  a  large  establishment  in 
Bjhemia,  the  fat  or  oil,  which  is  there  converted  into  gaf> 
to  light  up  the  factory. 

This  rapid  sketch  will  suffice  to  show  that  the  chemical 
aud  physiological  part  of  this  agricultural  exhibition  was 
by  no  means  despicable,  and,  as  I  think  this  fact  should 
not  be  lost  sight  of  in  England,  I  have  drawn  up  this  short 
account,  omitting  many  points  which  I  should  have 
wished  to  touch  upon,  as  I  am  afraid  I  have  already  un- 
reasonably drawn  upon  the  space  in  your  journal. 

F.  V. 


NOTICES  OF  BOOKS. 


Elementary  Chemistry.     By  Dr.  Bernays.     London : 

Christian  Knowledge  Society. 
Tjie  book  opens  with  the  widest  definition  of  chemistry 
we  remember  to  have  seen  : — "  Chemistry  is  that  branch 
of  science,  or  knowledge,  which  is  concerned  with  the 
nature  and  properties  of  matter."  A  novel  feature  is  the 
introduction  into  the  remarks  on  carbon  of  as  much  organic 
chemistry  as  is  compatible  with  the  elementary  character  of 
the  work.  The  most  familiar  substances  of  daily  life  are 
commonly  of  organic  origin,  and  a  slight  knowledge  of 
their  nature  is  essential  to  e/en  a  rudimentary  acquaint- 
ance with  the  science.  The  author  has  boldly  faced  the 
difficulties  of  modern  theory  to  beginners,  and  we  think 
with  considerable  success.  A  great  many  interesting  and 
some  new  fads  are  given  in  the  course  of  the  work,  which 
is  altogether  one  of  the  most  useful  and  readable  of  the 
cheap  manuals  of  elementary  chemistry  that  have  yet 
appeared.    It  is  fairly  illustrated. 


School  of  Mints,  Columbia  Collide, 
In  these  days  when  industrial  rivalry,  If  not  substituted 
for,  is  supperadded  to,  the  old  warlike  antagonism  of 
nations,  documents  like  this  cannot  be  read  without  a 
lively  intaren,  The  School  of  Mines,  whose  arrange* 


ments  are  here  described,  is  fully  and  admirably  organised. 
In  those  departments  with  which  we  feel  especially  con- 
cerned, it  has  a  professor  of  mineralogy  and  metallurgy  ; 
a  professor  of  analytical  and  applied  chemistry;  a  professor 
of  general  chemistry  ;  a  professor  of  physics  ;  a  professor 
I  of  geology  and  palaeontology;  four  assistants  in  analytical 
chemistry;  an  assistant  in  assaying;  an  assistant  in  gen- 
eral chemistry;  an  assistant  in  geology  ;  and  an  assistant 
in  mineralogy.  There  are  five  parallel  courses  of  study — 
civil  engineering;  miningengineering;  metallurgy;  geology 
and  natural  history ;  and  analytical  and  applied  chemistry. 
In  the  three  latter  departments  proficiency  is  rewarded  at 
the  end  of  the  three  years  course  with  the  diploma  of 
Bachelor  of  Philosophy.  The  rtudies- prescribed  are  ex- 
clusively scientific,  no  literary  qualification  being  insisted 
on,  save  a  knowledge  of  French  and  German.  -These 
languages  are  required  merely  that  the  candidates  may  be 
able  to  avail  themselves  of  the  scientific  and  technological 
literature  of  France  and  Germany. 


Versuehe  uber  die  Bedentung  der  Asehebeslandthcile  in  der 
Nahrung.    Von  Dr.  I.  Forster.    Munchen  :  Schurich. 

This  work  is  an  enquiry  into  the  functions  of  the  mineral 
constituents  of  food.  The  author  concludes  from  his  ex- 
periments that  the  animal  organism  maintained  in  other 
respects  in  equilibrium,  requires  for  its  maintenance  a 
supply  of  certain  salts.  If  this  supply  falls  below  a  certain 
amount,  or  ceases  altogether,  the  system  loses  salts,  and 
consequently  perishes.  If  the  mineral  ingredients  are 
withdrawn  as  far  as  possible  from  the  diet  of  an  adult  ani- 
mal, the  processes  of  the  transformation  of  matter,  and  of 
decomposition  in  the  body,  go  on  in  the  same  manner  as  if 
ash-constituents  were  present  in  the  food  along  with  the 
other  necessary  ingredients.  Gradually,  however,  disturb- 
ances arise  in  the  functions  of  the  organs  which,  on  the 
one  hand  hinder  the  conversion  of  the  food  into  modifica- 
tions capable  of  assimilation,  and  consequently  prevent 
the  replacement  of  the  decomposed  particles  of  the  body  ; 
on  the  oth:r  hand,  they  determine  the  destruction  of  the 
organism  by  the  suppression  of  processes  essential  to  life. 
The  minimum  of  saline  matter  required  for  the  main- 
tenance of  health  was  not  determined.  The  analysis  of 
articles  of  food  may  easily  lead  to  exaggerated  notions  of 
the  quantity  of  mineral  matters  requisite.  Milk,  e.g.,  con- 
tains mere  traces  of  iron,  and  yet  it  yields  all  -that  the 
young  animal  requires  for  the  formation  of  its  rapidly  in- 
creasing mass  of  blood. 


CORRESPONDENCE. 


DOES   SUNSHINE   CHECK   COMBUSTION  ? 

To  the  Editor  of  the  Chemical  News. 

Sir, — This  question  is  occasionally  raised,  and,  in  the 
opinion  of  many  persons,  an  extinguishing  effect  is  really 
attributed  to  direct  sunshine  upon  the  domestic  fire.  A 
friend  who  has  spent  some  years  in  South  America  informs 
me  that  the  Indians  of  the  Pampas  will  light  their  fires  in 
the  shade  on  this  account,  and  to  obtain  it  they  will,  in 
the  absence  of  tree?,  strike  tall  thistle-stalks  into  the 
ground,  and  place  a  saddle-cloth  over.  As  the  habits  of 
the  Indians  are  generally  founded  on  close  observation, 
this  fact  may  deserve  attention.— I  am,  &c, 

G.  A.  Keyworth. 

July  l«,  1874. 

Bleaching  Bones  and  Ivory.— M.  Cloe?.— Bleaching 
is  effected  by  exposure  to  the  sun  for  three  or  four  days  in 
tanks  filled  with  oil  of  turpentine,  The  objects  must  be 
supported  on  zinc  stages  at  the  height  of  a  few  millimetres 
•hove  the  bottom  of  the  tanks.— La  ifontfti, 
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SOURCES. 


Note.  All  decreet  of  temperature  are  Centigrade,  untcss  other*  ite 
•iprtnad. 

Commits  Rendus  Hebdomadkiretdet  Sic.ncu  dt  VAcadtmie 
det  Sciences,  May  25,  1874. 
Note  on  the  Movement  of  a  Conical  Pendulum, 
regard  being  had  to  the  Resistance  of  the  Air. — M.  j 
Resal. 

Solar  Radiation. — M.  Desains.— Suppose  a  narrow  1 
valley  enclosed  between  high  mountain*.  From  simulta- 
neous hygromctric  observations  at  the  bottom,  on  the 
sides,  and  the  summit  of  the  mountains,  the  average 
hygrometric  state  of  air  in  the  valley  may  be  ascertained, 
and  so  the  mean  weight  of  vapour  in  a  given  column  of 
this  air.  If,  at  the  same  time,  observation  be  made  of  the 
intensity  and  transinissibility  of  solar  radiation  at  the 
bottom  of  the  valley  and  on  the  tops  of  the  mountains,  we 
may  deduce  from  these  (he  double  influence  experienced 
by  rays  in  their  passage  through  an  air  layer  of  known 
weight,  and  containing  a  known  quantity  of  vapour. 
Repeating  these  observations  with  different  hygromctric 
states,  but  with  the  same  height  of  the  sun  above  the 
horizon,  it  will  be  possible  to  construct  hygromctric  tables, 
by  means  of  which,  from  differences  observed  in  the  trans- 
missibility  of  solar  rays,  we  may  deduce  those  of  the  total 
weight  of  aqueous  vapour  which  the  atmosphere  contains 
in  a  given  direction.  At  Paris,  for  nearly  equal  thick- 
nesies  of  atmosphere,  the  author  has  found  the  transmis- 
sibility  of  solar  rays  vary  from  0-55  to  077.  The  varia- 
tions are  greater  than  those  obtained  by  interposing  a 
layer  of  water  0  01  m.  thickness  in  the  path  of  direct  rays. 

Studies  on  the  Transformation  of  Iron  into  Steel. 
— M.  Boussingault. — (Extract  from  memoir.)  The  author 
sought  to  determine  wherein  blistered  steel  (the  product 
of  cementation)  differed  from  iron  ;  the  nature  and  quan- 
tity of  substances  acquired  or  lost  by  the  metal  during 
cementation.  The  increase  of  weight  in  the  cemented 
bars  exceeded  the  weight  of  carbon  fixed.  This  difference 
is  probably  due  to  some  substances  (silicium,  phosphorus, 
Ac.)  from  the  charcoal  ashes.  A  small  quantity  of  iron 
is  eliminated  in  the  state  of  chloride,  which  is  found  in 
the  charcoal.  Cast  steels,  considered  of  superior  quality, 
are  really  formed  of  iron  and  of  carbon.  In  proportion 
as  their  quality  rises  we  find  the  sulphur  diminish  and 
disappear.  They  are  generally  fiee  from  phosphorus ; 
and  manganese,  like  silicium,  is  present  in  a  proportion 
rarely  exceeding  1-1000. 

Remarks  by  M.  Berthelot.— He  rematked  on  the  rile 
of  hydrogen  and  of  carbon  in  the  manufacture  of  slerl. 
Docs  not  the  hydrogen  seem  to  form  with  the  iron  a  com- 
bination analogous  to  hvdropenised  palladium  and  the 
hydrides  of  alkaline  metals  lately  studied  by  MM.  Troost 
and  Hautefeuillc  ?  and  may  not  the  graphite,  which  is 
so  distinctly  separated  at  certain  points,  arise  from  some 
definite  compound  of  carbon  and  of  iron  formed  on  con- 
tact of  these  two  elements,  and  by  their  direct  union,  like 
acetylcn  ?  The  carburet  of  iron  might  arise  from  a  car- 
buret of  hydrogen  formed  and  then  continually  regenerated, 
which  might  act  as  intermediary  in  fixation  of  carbon,  the 
iron  being  substituted  for  the  hydrogen  directly,  as  potas- 
sium, sodium,  and  magnesium  have  the  property  of  being 
substituted  for  hydrogen  directly  in  acetylcn.  The  car- 
buret of  iron  thus  derived  would  explain  the  predominant 
ride  of  carbon  in  steel  production,  a  role  restored  to  it  by 
M.  Boussingault's  observations.  The  reactions  which 
make  one  suspect  the  formation  of  hydride  of  iron  com- 
mence at  red  heat,  nearly  the  same  temperature  as 
that  at  w!>i<h  Indirgtii,  usually  inmft:\c  at  ordinary  tem- 
peratures, becomes  a  very  active  element,  apt  to  combine 
<!;r<\'~:iv  \v:ih  <>*>£<  n  10  form  water,  or  with  sulphur  to 


form  snlphvi'nc  arid  j  "r  with  al!  dine  metals  to  form  1  confirmed  cholrr?, 


hydrides  ;  or,  lastly,  with  carburets  of  hydrogen,  ethylen 
especially,  to  form  hydrides  also  with  them.  All  these 
hydrides,  water  excepted,  take  rise  under  the  conditions  of 
dissociation.  The  relation  of  these  phenomena  is  of 
interest  for  chemical  mechanics. 

Observations  on  the  Spectrum  of  Comets. — P. 
Secchi.— Winnecke's  comet  gave  three  bands,  one  in  the 
green-blue,  one  in  the  green,  and  the  third  in  the  green- 
yellow,  the  first  the  brightest.  They  teemed  in  tbe  posi- 
i  tion  of  the  bands  of  other  comets,  but  he  could  not  mea- 
I  sure  rigorously.  He  observed  Coggia's  comet  on  May  16 
I  and  17.  The  spectrum  was  of  bands ;  two  were  very 
bright  in  the  green  and  green-yellow,  and  corresponded 
to  bands  of  carbonic  oxide  and  carbonic  acid.  It  is  re- 
markable that  all  comets  hitherto  observed  have  given 
carbon  bands.  The  author  goes  on  to  say  he  has  been 
further  confirmed  in  his  opinion  that  the  line  1474  of  the 
solar  corona  does  not  belong  to  iron.  Watching  a  mag- 
nificent eruption  one  morning,  he  saw  the  line  reversed 
throughout  the  width  of  the  spectrum,  while  the  two  lines 
of  iron  near  it  were  reversed  only  throughout  a  very  small 
length,  and  in  a  hardly  perceptible  manner.  If  all  three 
lines  were  of  iron  they  should  be  reversed  throughout  the 
same  extent.  The  line  of  the  corona  perfectly  resembled 
the  lines  of  the  chromosphere  ;  it  had  the  same  intensity 
at  a  great  distance  from  the  border,  and  for  an  extent  of  34*, 
while  the  lines  of  iron  were  very  bright  only  in  a  small 
jet.  P.  Secchi  then  calls  attention  to  an  observation  on 
one  of  Jupiter's  satellites.  When  the  satellite,  approach, 
ing  the  disc,  was  distant  from  it  by  about  its  own  diameter, 
the  disc  seemed  to  dart  out  so  as  to  meet  it,  then  imme- 
diately withdrew  again.  This  to-and-fro  movement 
lasted  till  ihe  satellite  had  clearly  eaten  into  the  planet, 
or  during  four  or  five  minutes.  The  satellite  appears  (in 
relation  to  it)  as  an  immovable  point ;  the  movement  is 
all  on  the  planet's  side.  This  atmospheric  oscillation 
might  interfere  with  the  transit  observations,  and  Secchi 
thinks  it  desirable  to  adopt  some  method  which  would 
diminish  it,  such  as  his  spectroscopic  method. 

Vidal  Ebullioscope.— M.  Malligand  and  Mdlle.  Bros- 
sard-Vidal. — Sugar,  resir. s,  citric  and  tartaric  acids  do  not 
alter  the  boiling-point  of  alcohol  in  which  they  may  be 
dissolved.  This  observation,  made  by  the  Abbe1  Brossard- 
Vidal,  was  the  basis  of  an  instrument  he  devised  for  de- 
termining the  richness  of  alcoholic  liquids.  An  improved 
form  of  it  is  here  described.  The  indications  can  be  had 
with  a  small  quantity  of  the  liquid  (70  cm.)  and  rapidly 
(in  nine  minutes). 

Movement  of  Air  in  Tubes.— M.  Bontemps.— (Third 
note.)  The  author  here  carries  on  the  analogy  to  flow  of 
electricity  in  a  wire,  applying  Ohm's  law. 

Researches  on  Germination. — MM.  Peherain  and 
Laudrin.— The  condensation  of  gases  by  seeds  the  authors 
find  demonstrated — (1)  by  the  existence  of  a  small  quan- 
tity of  free  nitrogen  in  them  ;  (2)  by  liberation  of  this  gas 
in  experiments  of  long  duration ;  (3)  and  especially  by 
the  diminution  of  volume  produced  in  a  confined  atmo- 
sphere during  the  first  period  of  germination.  Now  this 
rapid  condensation  by  a  seed  of  ten  to  fifteen  times  its 
volume  of  gas  cannot  occur  without  the  gas  losing  latent 
heat ;  and  it  is  precisely  this  heat  which  raises  the  tern- 
peraturc  of  the  occluded  oxygen  to  a  degree  sufficient  for 
I  the  phenomenon  of  oxidation  to  begin.  The  agitation  is 
1  communicated  to  the  whole  mass,  and  the  heat  liberated 
by  the  combination  favours  a  new  action  manifested 
liberation  of  carbonic  acid. 

Ammonia  and  Phenate  of  Ammonia  in  Treatment 
of  Cholera  and  Zymotic  Disease,  apropos  of  Serpent 
Biteu.  Dr.  Declat.-  The  author  states  that  ammonia  and 
its  various  salts,  in  addition  to  their  anti-fermentative 
attion,  fluidify  the  thickened  blood  in  zymotic  disease. 
The  combination  of  ammoniacal  gas  with  phenic  acid, 
taken  in  draught,  and  subcutaneously  injected  (in  propor- 
tion* Dr.  Declat  specifies),  is  the  best  medicament  for 
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New  Mineral  Species  from  the  Province  of  Lerida. 
— M.  Ducloux. — The  author  hat  given  the  name  rivotite 
to  a  mineral  found  in  small  irregular  masses,  disseminated 
in  a  yellowish  white  limestone,  on  the  western  slope  of 
the  Sierra  del  Cadi,  in  the  province  of  Lerida.  The 
mineral  is  compact ;  its  colour  varies  from  a  delicate 
yellowish  green  to  a  deep  greyish  green.  The  colour  of 
its  powder  is  grey-green.  It  is  amorphous,  of  stony 
appearance,  quite  opaque,  and  of  unequal  fracture.  Its 
hardness  is  between  those  of  arragomte  and  fluor-spar. 
It  is  very  brittle,  and  its  specific  gravity  varies  from  3*55 
to  3-62.  In  almost  all  large  specimens  patches  are  found 
of  green  fibrous  carbonate  of  copper.  Before  the  blow- 
pipe rivotite  presents  the  following  characters: — A  middle-  ] 
sized  fragment,  heated  in  the  platinum  forceps,  decrepitates, 
but  a  small  fragment  melts  and  colours  the  outer  flame  ' 
green.  If  heated  alone  upon  charcoal  in  the  reduction 
flame  it  melts,  forming  metallic  globules.  No  arsenical 
odour  or  antimonial  vapour  is  perceived,  and  the  charcoal 
is  not  coated  with  any  characteristic  deposit.  If  heated 
in  a  test-tube  it  blackens,  gives  off  carbonic  acid,  and  a 
little  hygroscopic  water  neutral  to  test-paper.  In  a  tube 
open  at  both  ends  the  reactions  are  the  same.  With  car- 
bonate of  soda  upon  charcoal,  in  the  reduction-flame,  it 
produces  an  opaque  mass  which,  upon  a  plate  of  silver, 
does  not  offer  the  reactions  of  sulphur.  Upon  platinum 
wire,  with  borax  or  phosphorus  salt,  it  dissolves  with 
effervescence,  producing  the  characteristic  reactions  of 
copper  in  both  flames.  The  quantitative  analysis  yielded, 
in  1  grm.— 

Oxide  of  copper  O'305o 

Carbonic  acid   0  2 100 

Oxide  of  silver  0  011S 

Antimonic  acid  0-4200 

Lime  traces 

1  •0368 

It  approaches  more  nearly  to  selbite  than  to  any  known 
mineral. 

Action  of  Sulph-urea  and  Bisulphide  of  Carbon 
upon  Argentic  Urea.— J.  Ponomareff.—  This  paper  has 
been  already  noticed  in  the  Chemical  News. 

Bulletin  de  la  Societe  Chimique  de  Paris,  tome  xxi.,  No.  9, 
May  5,  1S74. 

Preliminary  Notice  on  Pimaric  Acid. — M.A.  Cailliot. 
—The  author  describes  the  crystalline  form  and  optical 
properties  of  pimaric  acid,  and  its  resolution  into  three 
parts  on  its  alcoholic  solution  being  raised  to  the  boiling- 
point,  viz.,  dcxtro-pimaric  and  pyro-pimaric  acids,  and 
certain  intermediate  products,  which  he  reserves  for  fur- 
ther examination. 

Bromo  Derivatives  of  Pyruvic  Acid.— E.  Grimaux. 
— A  lengthy  paper,  not  suited  for  abstraction. 

Action  of  Chloride  of  Trichloracetyl  on  the  Amines 
of  the  Aromatic  Series.— D.  Tommasi  and  R.  Meldola. 
— The  authors  examine  the  action  of  the  chloride  of  tri- 
chloracetyl upon  phenylnmin. 

Action  of  Chloride  of  Benzyl  upon  the  Camphors. 
— Donato  Tommasi.— The  author  examines  the  action  of 
chloride  of  benzyl  upon  the  camphor  of  the  laurel  tribe. 

Examination  of  Combustibles  from  the  Basin  of 
the  Donnetz,  and  of  Toula  (Russia). — A.  Scheurer- 
Kestner  and  Ch.  Mcunicr  Dollfus. — The  lignites  in  ques- 
tion contain,  in  comparison  with  coal,  large  amounts  of 
ash,  and  of  oxygen  and  nitrogen,  which  are  unfortunately 
grouped  together. 

Action  of  Bromine  on  Bibromo-Succinic  Acid.— 
M.  A.  Edme  Bourgoin.— The  bodies  obtained  are  tribromo- 
succinic  acid,  bibromo-maleic  acid,  and  hydride  of  tetra- 
bromated  eihylen. 
Facts  Relative  to  the  Etherification  of  Ordinary 


saturating  the  glycol  with  oxalic  acid,  the  monoforrain, 
and  especially  the  diformin,  of  glycol  are  met  with. 

Formins  of  the  Polyatomic  Alcohols — M.  A.  Hen- 
ninger. — A  reply  to  the  preceding  notice. 

Les  Monties,  Revut  Hcbdotiunlaire  des  Sciences,  par  L'Abbe* 
Moigno,  No.  18,  April  30,  1874. 
Action  of  Chloroform  upon  Petroleum.— The  ad- 
dition of  1  part  of  chloroform  to  5  of  petroleum  renders 
the  mixture  incapable  of  combustion  until  the  former  body 
has  been  evaporated  away.  A  litre  of  burning  petroleum, 
spread  out  over  a  surface  of  10  square  centimetres,  is 
extinguished  by  throwing  upon  it  50  c.c.  of  chloroform. 

Artificial  Alizarin  and  Madder  Alizarin.  —  M. 
Chevreul.— The  extension  of  the  production  of  artificial 
alizarin  must  cause  a  loss  of  30.000.000  francs  to  the 
commerce  of  France.  For  reds  and  rose  shades,  fleur  dt 
garanee  is  still  preferable  to  artificial  alizarin.  For  violets, 
the  shades  produced  by  artificial  alizarin  are  as  good  as 
those  from  jleur  de  garanee,  and  are  more  economical.  As 
regards  fastness,  the  advantage  is  on  the  side  of  the 
natural  product,  but  the  difference  is  not  sufllcient  to 
exclude  artificial  alizarin. 

Tome  xxxiv.,  No.  i,  May  7,  1874. 

The  Dangers  of  Methylated  Spirit  in  the  Arts.— 
The  author  enumerates  a  variety  of  symptoms  produced 
in  workmen  who  are  exposed  to  the  fumes  of  methylated 
alcohol. 

Poisoning  by  Nitrobenzol.— Acase  of  poisoning  from 
the  external  use  of  this  compound,  described  by  Dr. 
Limasset. 

So.  2,  May  14,  1874. 

Mineral  Manure. — A  paper  on  the  bituminous  schists 
of  the  lias,  said  to  have  the  power  of  determining  the 
formation  of  ammonia  and  of  nitric  acid  from  the  elements 
of  air  and  water. 

No.  3,  May  at,  1874. 
Presence  of  Arsenic— Hager  recommends  the  follow- 
ing method  for  the  detection  of  arsenic  in  paper-hangings. 
A  slip  of  the  paper  is  steeped  in  a  concentrated  solution 
of  nitrate  of  soda  in  a  mixture  of  equal  parts  of  alcohol 
and  water,  and  allowed  to  dry.  It  is  then  burned  in  a 
porcelain  capsule,  water  is  poured  upon  the  ash,  an  excess 
of  potash  is  added,  and  the  whole  is  boiled  and  filtered. 
Dilute  sulphuric  acid  is  added  to  the  filtrate,  and  then 
permanganate  of  potash,  which  is  dropped  in  slowly  till 
the  red  colour  disappears,  giving  place  to  a  yellow  under 
the  influence  of  heat.  If  the  liquid  is  turbid,  it  is  filtered 
afresh.  It  is  then  cooled,  placed  in  a  bottle,  more  sul- 
phuric acid  is  added,  as  also  a  small  piece  of  pure  zinc, 
and  the  bottle  is  closed  with  a  stopper  having  two  slits. 
In  one  of  these  is  placed  a  piece  of  paper  steeped  in 
nitrate  of  silver,  and  in  the  other  a  slip  of  parchment 
soaked  in  sugar  of  lead.  If  arsenic  is  present,  the  former 
speedily  blackens.  TJieparchment  serves  merely  for  the 
detection  o<(sugar  of  lead>   H  a»S        •  >  V*  3 

New  Acid  Extracted  from  Aloes.— Weselsky  melts 
aloes  in  caustic  alkali,  dissolves  in  water,  acidifies  with  a 
few  drops  of  sulphuric  acid,  treats  with  ether,  evaporates 
to  .1  syrup,  re-dissolves  in  water,  treats  with  acetate  of 
lead,  filters,  precipitates  the  lead  with  sulphuretted  hydro- 
gen, and  saturates  with  carbonate  of  baryta  to  separate 
orcine.  The  baryta  is  then  thrown  down  with  sulphuric 
acid,  and  the  mass  remaining  upon  the  filter  is  treated 
afresh  with  ether.  The  mother-liquor  contains  the  acid 
in  question. 

MISCELLANEOUS. 


Centennial  of  Chemistry,  1774— 1874. — In  our  la«.t 
issue  we  referred  to  the  proposed  meeting  of  American 
Glycol.— M.  Lorin.— Formic  acid  combines  directly  with  I  chemists  to  commemorate  the  discoveries  of  Dr.  Priestley, 
glycol.     On  distilling  the  formic  acid    obtained  by  1  Scheele,  and  others  in  the  year  1774.    A  circular,  from 
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which  we  make  the  following  extracts,  has  been  forwarded 
to  us  from  Dr.  H.  Carrington  Bolton,  the  Chairman  of  the 
General  Committee: — "The  one-hundredth  anniversary 
of  Priestley's  brilliant  discovery  now  drawing  rapidly  near 
is  worthy  of  a  commemorative  ceremonial,  and  the  fad 
that  this  illustrious  man  {.pent  the  last  years  of  his  fruitful 
life  in  this  country  renders  the  recognition  of  his  work  by 
American  chemists  peculiarly  appropriate.    A  reunion  of 
American  chemists  for  mutual  exchange  of  ideas  and  ob- 
servations  would,  it  is  believed,  foster  a  feeling  of  fratctnity 
among  us,  an  1  is  considered  by  the  undersigned  eminently 
desirable*    The  approaching  centennial  affords  a  fitting 
occasion  for  such  a  gathering.    We  therefore  inv.te  the 
chemists  of  America  to  meet  at  Northumberland,  Penn- 
sylvania, where  Priestley  lies  entombed,  on  July  31,  1S74, 
to  celebrate  by  appropriate  exercises  this  memorable  epoch 
jn  the  history  of  chemistry.    Signed, — George  F.  Barker, 
Frederick  A.  P.  Barnard,  James  C.  Booth,  G.  J.  Brush, 
G.C.  Caldwell,  Charles  F.  Chandler,  William  H.  Chandler, 
J.  P.  Cooke,  jun„  Henry  H.  Croft,  Silas  H.  Douglas,  Henry 
Draper,  John  C.  Draper,  John  W.  Draper,  Frederick  A. 
Genth,  Wolcott  Gibbs,  Charles  A.  Goessman,  S.  Dana 
Hayes,  Benjamin  S.  Hedrick,  Joseph  Henry,  Eugene  W. 
Hilgard.  Iiben  N.  Horsford.  T.  Sterry  Hunt,  Samuel  W. 
Johnson.  Charles  A.  Joy,  H.  L.  Kendrick,  Albert  K.  Leeds, 
Abram  Litton,  John  W.  Mallet.  Henry  Morton,  Henry  B. 
Nason,  John  M.  Ordway,  Ira  Kemsen,  Robert  E.  Rogers, 
Charles  A.  Seeley,  Benjamin  Silliman,  J.  Lawrence  Smith, 
and  Henry  Wurtz.    Circular  from  the  General  Committee. 
— Northumberland  is  situated  at  the  junction  of  the  north 
and  west  branches  of  the  Susquehanna  River,  about  sixty 
miles  north  of  Harrisburg.    The  scenery  in  this  region, 
always  picturesque,  is  at  this  point  exceedingly  beautiful, 
and  those  visiting  Northumberland  will  be  fully  repaid  by 
the  beauties  of  Nature  alone.    A  short  distance  from  the 
town,  in  a  hillside  cemetery,  charmingly  located,  lie  the 
remains  of  Joseph  Priestley  ;  the  house  he  built,  and  in 
which  he  died,  is  in  perfect  preservation,  and  many  relics 
of  him  are  found  in  the  town.    The  memorial  exercises 
have  not  been  definitely  arranged,  but  it  is  expected  that 
they  will  include— 11)  An  Address,  by  Professor  Joseph 
Henry  ;  (2)  A  Sketch  of  the  Life  and  Labours  of  Joseph 
Priestley,  by  Professor  Henry  H.  Croft ;  (j)  A  Review  of 
the  Century's  Progress  in  Theoretical  Chemistry,  by  P10- 
lessor  T.  Sterry  Hunt;  (4)  A  Review  of  the  Century's 
Progress  in  Industrial  Chemistry,  by  Professor  J.  Lawrence 
Smith ;  (5)  An  Essay  on  American   Contributions  to 
Chemistry,  by  Professor  Benjamin  Silliman.    In  order  to 
add  to  the  interest  of  the  occasion,  a  Loan  Exhibition 
will  take  place  during  the  meeting  for  displaying  apparatus, 
books,  manuscripts,  &c,  belonging  to  Dr.  Priestley,  or 
other  objects  illustrating  the  history  of  chemistry." 

Metropolis  Gas  Supply. —  Dr.  Letheby,  the  chief  Gas 
Examiner  appointed  by  the  Board  of  Trade,  has  recently 
repotted  to  the  Metropolitan  Board  of  Works  and  the 
Corporation  of  London  on  the  gas  supplied  to  the  metro- 
polis by  the  Chartered,  the  Imperial,  and  the  South 
Metropolitan  Gas  Companies,  during  the  months  of  April, 
May,  and  June  last.  The  examinations  of  the  gas  are 
made  at  nine  testing-places  in  the  metropolis  every  night, 
and  the  results  thereof  during  the  quarter  were  as  follows  :— 
The  average  illuminating  power  of  the  common  gas  of  the 
Chartered  Company  was  17-39  standard  sperm  candles  at 
Beckton,  16*93  candles  at  Cannon  Street, and  17-08  candles 
at  Friendly  Place,  Mile  End  ;  that  of  the  Imperial  Com- 
pany was  1677  candles  at  Carlyle  Square,  Chelsea, 
15-82  candles  at  Camden  Street,  Camden  Road,  and 
17*76  candles  at  Graham  Road,  Dalston  ;  while  that  of 
the  South  Metropolitan  Company  was  16-53  candles.  The 
cannel  gas  of  the  Chartered  Company  had  an  average 
illuminating  power  of  21-27  standard  candles  at  Millbank, 
and  21-62  candles  at  Ladbroke  Grove.  Dr.  Letheby 
reports  that  the  gas  of  all  the  companies  was  fully  equal 
to  the  requirements  of  the  Acts  of  Parliament.  As  regards 
impurity,  it  is  stated  that  the  gat  at  all  the  testing-placea 
has  been  constantly  frts  from  sulphuretted  hydrogen,  and 


that,  with  few  exceptions,  the  amount  of  sulphur  baa  not 
exceeded  the  prescribed  proportions.  The  average  quan- 
tity of  sulphur  in  the  gas  of  the  Chartered  Company  was 
10  6  grains  per  100  cubic  feet  at  Beckton,  10-74  grains  at 
Cannon  Street,  8  87  grains  at  Friendly  Place,  18-79  grains 
at  Millbank,  and  17-58  grains  at  Ladbroke  Grove.  In  the 
case  of  the  Imperial  Company,  the  average  amount  of 
sulphur  was  20  32  grains  per  100  cubic  feet  of  the  gas  at 
Carlyle  Square,  15-93  grains  at  Camden  Street,  and 
18  48  grains  at  Graham  Road;  while  the  amount  in  the 
South  Metropolitan  Company  was  18  26  grain*,  and,  on 
ten  occasions,  the  gas  of  this  company  contained  an  ex- 
cess of  sulphur  (above  25  grains  per  100  cubic  feet),  which 
the  chief  Gas  Examiner  attributes  to  accidental  causes. 
The  proportion  of  ammonia  in  the  gas  at  the  several 
testing-placea  was  at  all  times  below  the  prescribed 
amount  of  2*5  grains  per  100  cubic  feet,  the  average  quan- 
tity being  less  than  a  grain  per  100  feet. 


PATENTS. 


COMPLETE 


ABRIDGMENTS  OF  PROVISIONAL  AND 
SPECIFICATIONS. 

Improvements  in  apparatus  for  the  manufacture  of  alkali.  Henry 
Deacon,  App'eton  House,  Widnes,  Lancaster.  October  15,  1H73.— 
No.  3336.  t  his  invention  consuls  in  giving  the  current  of  flame, 
•moke, and  other  products  of  combustion  employed  in  the  manufacture 
of  alkali,  an  upward  direction  bcfoic  they  enter  the  "  pan."  combined 
ith  the  opportunity  of  depositing  dust,  and  the  means  of  causing  the 


gases  to  mix;  and  this  is  effected  in  the  following  manner: — The 
"  pan  "  may  be  raised  so  that  the  surface  of  its  liquid  contents  ia  above 
the  level  of  the  aiis  of  the  "  revolver,"  and  thus  the  current  of  smoke 
will  have  an  upward  direction  just  before  entering  the  "  pan,"  and  the 
end  of  the  "nan"  nest  to  the  "revolver"  may  be  shielded  from  the 
heat  by  a  brick  wall  or  otherwise,  against  which  the  current  of  smoke 
impinges,  and  is  thus  mixed,  and  a  chamber  may  be  left  between  such 
brick  wall  or  substitute  thcrelor  and  the  "revolver,"  into  which 


chamber  dust  may  deposit. 

Improvements  in  the  manufacture  0/ manures  or  fertilisers.  John 
Bcrger  Spcnce  and  Peter  Dunn,  merchants,  Manchester.  October  16, 
1S73.-N0.3356.  This  invention  consists  in  methods  of  treating  natural 
phosphates  of  alumina  and  iron,  such  as  those  of  Kcdonda  and  Los 
Kosquci,  for  the  purpose  of  rendering  them  more  valuable  as  manures 
or  fertilisers. 

An  improved  mixture  for  preparing  farinaceous  compounds  for 
bah  ng.  Archibald  Clark, biscuit  manufacturer.  Glasgow.  October*!. 
1S73. — No.  3417.  This  invention  has  for  its  object  to  improve  bread, 
biscuits,  and  other  baked  products  formed  from  whrat-flottr  or  other 
farinaceous  compounds,  and,  according  to  one  modification,  about 
IS  lbs.  of  linseed  aie  steeped  in  100  gallons  of  water  for  several  days, 
and  there  is  then  added  to  the  mucilagir.ous  albuminous  solution  or 
liquid  thus  obtained  1  lb.  sodium  bicarbonate,  I  lb.  ammonium  car- 
bonate, and  1  lb.  tartaric  acid.  The  mixture  thus  formed  is  added  to 
the  flour  or  farinaceous  matter  in  quantity  to  give  the  consistency 
required. 

Improvements  in  producing  or  preparing  imiigo-blue  dye.  Thomas 
Dcntith,  manufacturing  chemist,  Manchester.  October  13,  !S7J.— 
No.  3446.  The  nature  of  my  invention  consists,  Aral,  in  treating 
indigo  with  caustic  soda,  or  sodium  hydrate,  or  potassium  hydrate; 
then  with  sulphide  of  tin,  or  sulphite  of  tin,  or  hyposulphite  of  tin,  or 
metallic  tin,  or  metallic  zinc,  or  metallic  antimony,  or  proto-oxide  of 
tin  (or  stannous  oxide  of  tin) .  and  afterwards  treating  the  above  with 
tulphuroua  acid,  or  hyposulphurous  acid,  or  carbonic  acid,  or  tannic 
acid,  or  any  other  suitable  acid.  Another  part  of  my  invention 
consists  in  treating  indigo  with  soda-ash  liquor  or  potash  liquor,  then 
with  sulphite  of  tin  or  proto-oxide  of  tin  (or  stannous  oxide  of  tin  I. 

A  n  smprovemint  in  the  manufacture  of  spirits, and  aptaratui  for  the 
same.  Patrick  Griffin.  Cork,  Ireland.  October  ij,  1873  — No.  34J0. 
This  irvention  consists  in  exposing  the  spirit  in  a  divided  state  to  the 
action  of  the  atmospheric  air.  According  to  one  method,  the  manu- 
factured spirit  it  contained  in  a  vat  placed  at  a  considerable  elevation, 
from  which  it  is  allowed  to  fall  in  drops  into  a  receptacle  below.  The 
process  may  be  used  to  reduce  the  spirit  to  the  legal  strength,  in; 
of  reducing  it  by  dilution,  aa  now  practised,  before  puttmg  it  into  I 


NOTES  AND  QUERIES 

Separation  of  Salts.  — II 

alts,  sulphate  of  potash,  and 


How  can  I  separate  a  mixture  of  Epsom 
mon  salt  ?  — H.  S.  B. 
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possible. 
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NOTE  ON  THE 

MEASUREMENT  OF  THE  CHEMICAL  ACTION  OF 
SOLAR  LIGHT. 
By  Dr.  T.  L,  PHIPSON,  F.C.S.,  &c. 

The  method  employed  by  Messrs.  Bunsen  and  Roscoe 
having  been  recently  called  in  question,  as  leading  to  an 
exaggerated  conception  of  the  amount  of  chemical  energy 
in  the  solar  rays,  Marchand*  has  had  recourse  to  an 
apparatus  which  is  merely  a  modification  of  that  invented 
in  1859  by  my  lamented  friend,  Niepce  de  St.  Viclor.  In 
this  apparatus  light  afts  upon  a  solution  of  ferric  chloride 
containing  an  excess  of  oxalic  acid,  and  the  chemical 
intensity  is  measured  by  the  volume  of  carbonic  acid 
evolved. 

Many  years  ago  I  made  some  experiments  on  this  sub- 
ject  in  Paris,  and  described  a  method f  which  I  believe 
capable  of  giving  more  accurate  results  than  any  hitherto 
obtained.  Having  discovered  that  a  colourless  solution 
of  molybdate  of  ammonia  in  sulphuric  acid  became 
greenish  blue  when  exposed  to  the  sun,  and  colourless 
again  during  the  night,  and,  that  the  amount  of  chemical 
action  exerted  to  produce  this  tint  may  be  accurately 
determined  by  a  dilute  solution  of  permanganate  of  potash, 
it  suffices  to  operate  always  upon  the  same  quantity  of 
substance,  and  to  expose  it  to  the  light  for  the  same  period 
of  time,  and  in  every  respect  in  the  same  conditions,  in 
order  to  possess  a  perfectly  accurate  process  by  means  of 
which  the  problem  of  the  chemical  intensity  of  solar  light 
may  some  day  be  solved  in  a  completely  satisfactory 
manner.  

DETERMINATION  OF  THE   ZERO  POINT. 
By  B.  F.  CRAIG,  M.D. 


In  the  Chemical  News,  vol.  xxvi.,  p.  249,  an  article  is 
translated  from  a  French  chemical  journal,  on  The 
Determination  of  the  True  Zero  of  Thermometers."  In 
it  the  fact  is  noted  that  thermometers  almost  always  read 
a  little  too  high ;  the  cause  of  this  error  is  set  down  to  a 
systematic  fault  in  the  accepted  method  of  determining 
the  zero  point,  and  a  new  method  of  procedure  recom- 
mended, which,  although  ingenious,  is  troublesome  and, 
I  suspect,  inaccurate. 

That  the  method  frequently  used,  and  which  the  writer 
assumes  to  be  always  used,  for  determining  the  lower  of 
the  two  fixed  points  of  the  thermometric  scale,  gives  an 
erroneous  result  there  can  be  no  doubt ;  but  this  is  the 
fault  of  the  unsound  manner  in  which  an  established  pro- 
cedure is  carried  out. 

Following  the  inaccurate  phraseology,  "  the  freezing- 
point  of  water,"  which  is  used  by  most  authors  and 
lecturers,  it  is  the  habit  to  immerse  the  thermometer  in 
water  containing  more  or  less  broken  ice.  Now,  the 
Centigrade  zero,  or  Fahrenheit  32*  point,  is  the  tempera- 
ture of  the  melting  ice,  and  the  water,  unless  in  exceptional 
cases,  is  always  somewhat  above  that  temperature.  If 
the  thermometer  bulb  and  stem  is  immersed  in  melting 
ice,  or  snow,  from  which  the  water  is  draining  off  as  it  is 
produced,  the  mercury  will  attain  the  exact  temperature 
of  the  Centigrade  zero,  and  will  always  be  found  to  stand 
at  the  same  height,  as  nearly  as  any  means  of  observation 
can  indicate. 

I  have  had  considerable  experience  in  the  matter,  and  I 

~»  Marchand.  Joum.  de  Chim.  tl  Phatm.,  [4I,  xviii.,  p.  417,  \iyjT~ 
1  Pnipson,  Comftti  Rendu,  P»rit,  iS^j. 


may  state  that  any  vessel  filled  with  damp  snow  will  give 
accurate  results  if  the  instrument  is  driven  down  in  the 
snow  up  to  the  32'  point,  and  a  lens  placed  on  top  of  the 
snow  to  read  by,  provided  always  that  there  is  no  accu- 
mulation of  water  about  the  bulb. 

Thermometers  arc  found  almost  invariably  to  read  too 
high,  not  because  the  original  determination  of  the  zero 
is  always  inaccurate,  but  because  the  changes  which  time 
effects  in  th-5  bulb  always  tend  towards  its  contraction, 
although  there  may  be  temporary  changes  in  the  other 
direaion.— American  Chemist. 


NOTES  UPON  THE 

PRODUCTION  OF  CERTAIN  DOUBLE  SALTS 

OF  THE 

ANILINE  BASES  AND  INDIGO  WITH  METALLIC 
SALTS. 

By  WILLIAM  SKEY. 

In  a  late  communication  to  your  periodical,  I  showed  that 
aniline  forms  a  double  sulphocyanide  with  platinum  and 
sulphocyanogen.  I  have  since  extended  my  enquiries  in 
this  direAion,  and  find  that  corresponding  salts  of  the  so- 
called  aniline  bases  may  also  be  formed,  and,  besides, 
several  double  salts  of  these  bases  with  the  fixed  natural 
ones.  Thus,  acetate  of  mauveine,  warmed  with  bichloride 
of  platinum  till  the  precipitate  first  formed  is  dissolved, 
gives  a  granular  precipitate  when  mixed  with  sulpho- 
cyanide of  platinum  and  a  large  excess  of  chloride  of 
potassium  or  ammonium. 

Acetate  of  rosaniline,  under  similar  circumstances, 
gives  tabular  hexagonal  crystals  of  a  yellowish  colour  and 
6emi-metallic  lustre.  The  variety  of  aniline  blue  now 
used  in  Judson'6  sets  of  dyes  also  gives  a  double  salt  of 
this  kind,  and  which  is  very  similar  to  that  of  rosaniline, 
only  that  it  has  a  green  tinge.  Several  others  of  these 
bases  also  form  double  salts  of  a  like  nature ;  they  are 
charaaerised  by  their  composition,  insolubility  in  chlorides 
of  potassium  or  ammonium,  and  their  ready  solubility  in 
water  and  solutions  of  salts  generally,  including  that  of 
chloride  of  sodium  ;  indeed,  so  great  is  their  solubility  in 
these  liquids,  that  it  seems  they  can  hardly  be  formed 
except  by  aid  of  the  chlorides  first-named.  Generally, 
where  the  platino-sulphocyanide  has  been  formed,  the 
corresponding  platino-chloride  has  also  been  formed ;  these 
salts  are  uniformly  granular  in  struaurc,  frequently  ex- 
hibiting the  form  of  cubes. 

The  double  mercuro-sulphocyanides  of  these  bases  are 
insoluble  in  bichloride  of  mercury  or  water,  but  soluble  in 
excess  of  the  sulphocyanide ;  they  generally  crystallise  in 
a  tabular  form. 

Sulpho-indigotic  acid,  when  warmed  with  platino- 
chloride  till  a  clear  solution  is  obtained,  gives  slender 
crystalline  plates  when  mixed  with  sulphocyanide  and 
chloride  of  potassium  ;  these  have  greatly  the  appearance 
of  the  corresponding  salt  of  mauveine.  By  omitting  the 
use  of  the  sulphocyanide,  granular  blue-coloured  crystals 
were  obtained,  consisting  of  indigo,  chlorine,  and  platinum. 
Both  these  indigo  salts  require  a  long  time  to  form  from 
their  solutions,  sometimes  not  commencing  this  till 
twenty-four  hours  after  the  solution  was  prepared. 

Double  mercurial  salt  of  indigo  with  sulphocyanogen 
has  also  been  prepared ;  it  is  insoluble  in  water  or  bi- 
chloride of  mercury,  is  of  a  pale  blue  colour,  and  takes  the 
form  of  tabular-shaped  crystals. 

Another  series  of  well-defined  double  salts  of  these 
I  aniline  bases  is  that  of  the  oxalates  with  those  of  the 
alkaline  earths;  these  are  generally  highly  crystalline, 
and  are  formed  by  mixing  an  ammoniacal  solution  of  the 
base  required  with  a  solution  of  a  sal:  of  the  alkaline 
earth. 

Several  double  phosphates  of  this  kind  may  also  readily 
be  formed.  Thus,  an  ammoniacal  solution  of  mauveine 
phosphate,  mixed  with  one  of  magnesia,  gives  a  double 
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phosphate  of  these  bases  in  crystalline  granules ;  indeed, 
many  of  the  acetates  of  these  bases,  when  rendered 
alkaline  by  addition  of  ammonia,  rapidly  decompose  am- 
moniacal  phosphate  of  magnesia,  producing  the  kind  of 
salt  just  described. 

Double  phosphates  of  iron,  alumina,  &c,  with  several  of 
these  aniline  bases,  can  be  easily  prepared ;  they  are  nearly 
or  quite  insoluble  in  water.  A  very  good  blue  lake  can 
be  prepared  with  ferric  oxide  in  this  way.  The  equivalent 
of  phosphoric  acid  being  very  much  less  than  that  of  tannin 
(the  substance  now  used  along  with  alumina  to  fix  these 
aniline  colours  for  pigments),  we  should  expect  these 
pigments,  when  prepared  by  the  aid  of  the  mineral  acid 
specified  above,  to  be  deeper  coloured  than  those  in  which 
this  vegetable  acid  enters.  For  tbc  preparation  of  this 
blue  pigment,  iron  appears  better  than  alumina,  possibly 
because  its  phosphate  has  a  tendency  to  assume  a  similar 
colour  to  that  of  the  pigment  itself;  for  the  same  reason, 
the  coloured  metallic  phosphates,  such  as  those  of  cupper, 
nirkel,  and  cobalt,  appear  adapted  for  the  preparation  of 
certain  of  these  coloured  pigments. 

Many  of  the  insoluble  salts  of  both  lead  and  silver  seem 
to  combine  with  the  corresponding  ones  of  some  of  the 
aniline  bases  ;  for  instance,  the  acetates,  sulphocyanides, 
and  oxalates,  as  also  the  phosphates.  Chloride  of  silver, 
and  even  silver  and  gold  freshly  elertro-plated  and  well 
washed,  absorbs  mauveine  from  its  solution.  This  apparent 
metallic  absorption  is,  however,  without  doubt  a  saline 
one,  and  indicates  the  presence  of  a  thin  layer  of  a  cyanide 
or  other  salt  upon  the  metal ;  that  this  is  so  further 
appears  from  the  fart  that  freshly-ignited  gold  or  silver  do 
not  absorb  this  base. 

Double  sulphides  of  rosaniline  and  mauveine  with  zinc, 
cadmium,  silver,  &c,  can  be  formed  by  administering  an 
ammoniacal  solution  of  any  of  these  bases  to  one  of  the 
metal  required,  and  passing  sulphuretted  hydrogen  into 
the  mixed  solution,  when  the  double  salt  precipitates. 
They  are  insoluble  in  acetic  acid. 

These  results  show  a  great  tendency  on  the  part  of  the 
salts  of  the  aniline  bases  to  combine  with  the  corre-  I 
spending  ones  of  the  metals,  forming  double  salts  of  a 
well-defined  character,  and  which  are  frequently  crystal- 
line. From  the  known  constitution  of  these  bases,  we 
should  expert  them  to  imitate  in  their  chemical  deport- 
ment that  of  ammonia,  but,  while  the  results  here  described 
in  the  main  support  this  view,  they  obviously  show  in 
some  respcrts  antagonistic  to  it.  Thus,  I  am  not  aware 
that  we  have  as  yet  formed  double  oxalates  of  lime  or 
baryta  with  ammonia,  nor  yet  that  double  neutral  acetates 
of  silver  or  lead  with  ammonia  have  been  produced.  This 
divergence,  however,  is  not  greater  than  that  we  are  fre- 
quently  compelled  to  allow  in  the  case  of  the  corresponding 
compounds  of  substances  belonging  unmistakably  to  the 
same  class. 

No  doubt,  however,  the  aniline  bases  will  differ  very 
appreciably  among  themselves  in  their  behaviour  with  the 
salts  of  the  metals,  and  this  accordingly  as  they  are  com- 
pounded; and  it  appears  a  useful  work  would  be  that  of 
ascertaining  the  amount  and  direction  of  this.  I  have  not 
the  leisure  as  yet  to  follow  this  subject  up  in  a  proper 
manner — that  is,  by  ascertaining  the  precise  composition 
of  the  compounds  here  described,— but,  as  it  appears  one 
of  some  interest,  I  shall  be  pleased  to  learn  of  anyone 
taking  the  matter  up. 
Laboratory,  Wellington.  New  Zealand, 
April  9,  1874. 


NOTES   ON    THE   SODA  PROCESS." 
By  DAVID  HILL. 

The  theory  of  the  reaction  which  takes  place  in  the  ball 
furnace  has  been  a  bone  of  contention  amongst  chemists 
for  many  years,  mainly  through  the  fart  that  a  large  excess 
of  carbonate  of  lime  has  been  found  necess 


successful  condurt  of  the  process.  It  has  been  established 
by  experiment  that  sulphate  of  soda  heated  with  carbon 
results  in  sulphide  of  sodium  and  carbonic  acid ;  sulphide  of 
sodium  presented  to  carbonate  of  lime  in  a  heated  state 
results  in  carbonate  of  soda  and  sulphide  of  calcium.  The 
former  reartion  has  been  proved  by  Liebig,  the  latter  by 
Kolb.  It  is  a  question  for  enquiry  since  the  balling  opera- 
tion is  so  simple  in  chararter  that  so  large  an  excess  of 
carbonate  of  lime  and  coal  are  found  requisite  for  its  1 
cessful  condurt. 

As  the  result  sought  to  be  attained  is  the  complete  t 
version  of  sulphate  of  soda  into  sulphide  of  sodium,  and 
that  subsequently  into  carbonate  of  soda  by  means  of 
carbonate  of  lime,  it  will  require  but  little  reflection  to 
prove  that  an  excess  of  each  constituent  required  is  essen- 
tial to  the  attainment  of  the  desired  end  at  each  stage  cf 
the  operation,  and  when,  as  in  the  case  of  coal,  the  con- 
stituent is  liable  to  be  destroyed  by  burning  away  through 
carelessness  of  the  workmen,  or  otherwise,  it  cannot  be 
wondered  at  that  a  very  large  excess  is  required. 

The  quantity  of  coal  used  in  prartice,  is  from  two  to 
two-and-a-half  times  that  required  by  theory,  even  when 
the  value  of  the  coal  is  estimated  from  the  fixed  carbon  or 
coke  which  it  will  yield,  and  some  manufacturers  prefer  a 
larger  excess  because  of  the  subsequent  advantage  in  lixi- 
viation  ;  the  excess  of  coal  remaining  as  coke,  by  keeping 
the  alkali  waste  free  and  porous,  facilitates  and  enables 
the  lixiviation  to  be  more  complete.  The  excess  of  car. 
bonate  of  lime,  on  the  other  hand,  which  was  considered 
until  a  very  recent  date  to  be  essential  to  the  formation  of 
an  oxysulphide  of  calcium,  which  at  one  time  was  con- 
sidered the  only  insoluble  compound  of  sulphur  and  cal- 
cium, has  had  the  most  light  thrown  upon  it  through  the 
working  of  cylinder  furnaces. 

It  was  shown  by  Gossage  that  the  excess  of  lime  in 
alkali  waste  existed  mainly  as  carbonate  of  lime ;  this  fart 
of  itself  was  sufficient  to  explode  the  oxysulphide  theory. 
Later  researches  on  the  compounds  of  sulphur  and  calcium 
have  shown  that  the  monosulphide  is  a  very  insoluble  com- 
pound, and  it  is  therefore  no  longer  necessary  to  assume  that 
the  insolubility  of  alkali  waste  is  due  to  the  excess  of  car- 
bonate of  lime,  hitherto  requisite  for  good  balls.  Finally, 
Kolb,  has  shown  that  sulphate  of  soda  and  carbonate  of 
lime  in  equivalent  proportions  in  presence  of  an  excess  of 
coal,  yield  carbonate  of  soda  and  sulphide  of  calcium.  It 
thus  becomes  matter  for  enquiry,  why  in  the  face  of  these 
results,  a  large  excess  of  carbonate  of  lime  is  still  essential 
to  good  balling. 

The  proportion  of  lime  in  good  balls  stated  in  equiva- 
lents, and  compared  with  the  total  soda  similarly  stated, 
has  been  found  to  be  from  1-3  to  1*4  to  1, — an  excess  over 
the  theoretical  quantity  of  30  to  40  per  cent.    In  the  firat 
place,  under  any  circumstances,  if  we  wish  a  complete 
decomposition  of  the  sulphide  of  sodium,  we  must  have  an 
excess  of  carbonate  of  lime  ;  in  the  second  place,  as  the 
balling  is  condurted  in  a  rough  way,  not  approaching  by 
any  means  to  laboratory  refinement,  and  as  the  materials 
are  not  intimately  mixed  before  being  introduced  into  the 
furnace,  it  may  happen  through  the  bed  of  the  furnace 
being  imperfertly  cleaned  by  our  too  fallible  instruments 
that  one  ball  may  have  more  carbonate  of  lime  than 
another,  it  is  necessary  to  have  an  excess  for  all,  so  as  to 
cover  the  deficiencies  of  each  ball;  thirdly.'the  variability, 
where  we  use  chalk  in  moisture  and  artual  percentage  of 
carbonate  of  lime,  requires  a  constant  excess;  lastly,  the 
system  of  weighing  in  alkali  works,  often  in  careless  hands, 
demands  a  constant  excess  of  carbonate  of  lime.  In 
estimating  the  sum  of  these  necessary  excesses  at  10  per 
cent— and  there  are  oiher  excesses  peculiar  to  certain 
works,  which  I  have  not  reckoned,  there  would  still  remain 
20  to  30  per  cent  of  excess  to  account  for.    The  artion  of 
the  cylinder  furnaces  has  explained  in  a  very  clear  way 
what  a  considerable  proportion  of  this  excess  is  for.  In 
the  fitst  working  of  revolving  furnaces,  a  very  formidable 
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iety.-  1  could  be  desired  as  far  as  appearances  went,  and  in  regard 
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to  the  ordinary  laboratory  testing,  but  they  were  found  to 
be  almost  unacted  on  in  the  lixiviating  tanks,  the  carbon- 
ate of  soda  contained  in  them  being  to  all  intents  and 
purpose*  insoluble ;  after  many  trials,  Messrs.  Stevenson 
and  Williamson  patented  a  method  of  workingthe revolving 
furnaces  by  which  this  difficulty  was  overcome.  It  con- 
sisted in  heating  the  carbonate  of  lime  by  itself,  or  mixed 
with  coal  in  the  cylinder,  until  a  portion  was  converted 
into  caustic  lime,  and  when  this  stage  was  reached,  the 
sulphate  of  soda  was  dropped  into  the  cylinder,  and  the 
operation  finished  in  the  usual  way.  All  cylinders  up  to 
this  time  have  been  worked  in  this  way,  and  it  has  been 
demonstrated  by  this  necessity,  that  balls,  in  order  to  burst 
or  fall  in  the  tanks,  so  as  to  enable  the  carbonate  of  soda 
to  be  dissolved,  must  contain  a  certain  proportion  of 
caustic  lime.  The  lime,  in  slaking,  swells  and  bursts  the 
ball,  so  that  practically  the  carbonate  of  soda  is  thrown  in 
contact  with  the  water  in  the  form  of  powder.  It  will  be 
familiar  to  most  persons  engaged  in  the  alkali  trade  how 
difficult  it  is  to  dissolve  hard  and  fluxed  lumps  of  carbon- 
ate of  soda,  and  balls  produced  without  lime  are  practically 
in  this  state.  To  my  mind,  this  action  of  the  cylinders 
proves  conclusively  that  the  mean  temperature  to  which 
the  ball  reaches  in  the  cylinder  is  far  short  of  that  reached 
in  the  ordinary  ball  furnace.  In  fact,  in  the  ordinary 
furnace,  the  temperature  of  working  exceeds  that  at  which 
carbonate  of  lime  is  decomposed,  while  in  the  cylinder 
furnace  this  temperature  is  hardly  reached.  If  this,  then, 
accounts  for  a  considerable  proportion  of  the  excess  of 
carbonate  of  lime  required,  we  are  brought  into  contact 
with  still  another  source  of  excess,  and  that  is  the  ne- 
cessarily variable  extent  of  this  limeing.  It  has  been  con- 
clusively proved,  independently  of  theoretical  considera- 
tions, that  caustic  lime  will  not  decompose  sulphide  of 
sodium ;  hence,  if  in  the  balling  process,  whether  in  the 
cylinder  or  hand  furnace,  the  "  limeing  "  be  carried  too  far, 
balls  will  be  produced,  giving  a  considerable  proportion  of 
sulphide  of  sodium  in  the  liquors,  which,  if  in  considerable 
quantity,  will  be  also  apparent  in  the  ball,  which  will 
present  a  "  red "  or  "  burnt "  appearance,  due  to  un- 
decom posed  sulphide. 

Briefly,  the  sum  of  our  knowledge  of  the  balling  process 
is  this,  that  sulphate  of  soda  is  reduced  by  coal  to  the 
state  of  sulphide  of  sodium,  and  that  this  reacts  upon 
carbonate  of  lime  to  form  carbonate  of  soda  and  sulphide 
of  calcium ;  but  in  order  that  the  carbonate  of  soda  may 
be  subsequently  lixiviated,  it  is  necessary  that  a  certain 
proportion  of  caustic  lime  be  present  in  the  ball,  and  it  is 
highly  probable  that  the  excess  of  infusible  lime  and  coke 
contributed  to  the  lixiviation  in  another  way,  through 
imparting  a  stiffness  to  the  balls  when  drawn  from  the 
furnace,  so  that  the  gases  constantly  produced  in  the  balls 
do  not  escape  freely,  and  thus  cause  them  to  maintain  on 
cooling  the  honeycombed  structure  so  much  desired  by 
manufacturers. 

Theoretically  we  have  to  deal  with  pure  materials — sul- 
phate of  soda,  carbonate  of  lime,  and  carbon  or  coat ;  but 
all  are  more  or  less  impure.  Sulphate  of  soda  can  rarely 
be  obtained  of  greater  strength  than  97  per  cent,  and  the 
average  used  in  the  manufadure  is  probably  nearer  96  per 
cent.  It  is  hardly  necessary  to  observe  that  the  higher  the 
strength  of  the  sulphate  of  soda  the  better  the  yield  of 
carbonate  of  soda  will  be,  and  that,  too,  attained  at  the 
same  cost  for  labour,  fuel,  and  repairs,  as  for  an  inferior 
sulphate.  Although  the  strength  of  the  sulphate  may  be 
high,  the  physical  condition  of  it  may  be  such  as  to  pre- 
vent or  at  least  render  difficult  the  process  of  decomposition 
in  the  ball  furnace.  Premising  that  the  percentage  of  salt 
undecomposed  is  under  say  1  per  cent,  and  that  the 
sulphate  has  been  well  fired,  as  manifested  by  containing 
only  a  trace  of  acid  sulphate,  and  further,  that  it  is  free 
from  lime  salts  (peculiar  to  sulphate  obtained  from  rock- 
salt);  there  should  not  in  ordinary  ball  furnaces  be  any 
difficulty  in  obtaining  that  goal  of  manufacturers,  52  per 
cent  ash  ;  but  the  sulphate  may  be  as  free  from  salt,  well 
furnaced.  and  of  97  per  cent  or  upwards  of  real  sulphate, 


without  being  able  to  turn  out  from  it  52  per  cent  ash. 
The  chief  difficulty  in  this  respect  is  the  physical  condition 
of  the  sulphate.  Carefully  prepared  sulphate  presents  the 
appearance  of  a  spongy  mass  which  can  be  easily  crushed 
by  the  pressure  of  the  hand ;  carelessly  prepared  sulphate 
may  be  hard  and  lumpy  and  sometimes  entirely  fluxed. 
The  two  varieties  may  test  exactly  the  same,  but  the  hard, 
lumpy,  or  fluxed  sulphate  will  almost  invariably  yield  in- 
ferior results.  I  am  inclined  to  think  that  the  temperature 
of  fairly  worked  balls  never  reaches  the  temperature 
necessary  to  melt  sulphate,  and  that  consequently  hard  or 
fluxed  sulphate  is  in  much  the  same  position  relatively  in 
the  ball  furnace  as  unlimed  cylinder  balls  would  be  in  the 
tanks,  an  imperfect  action  taking  place  at  the  surface,  but 
having  very  little  penetrating  power.  If  also  the  sulphite 
has  been  badly  fired,  the  operation  being  completed  in  the 
ball  instead  of  the  decomposed  furnace,  the  escaping  acid 
vapours  are  partially  condensed  in  the  boiling  down  pans, 
thus  contributing  to  reduced  strength.  I  think  this  difficulty, 
common  to  practical  men,  of  decomposing  hard,  or  fluxed, 
or  salty  sulphate  is  fully  explained  by  this  view.  Inferior 
results  are  always  obtained,  and  necessarily  so,  from  sul- 
phate prepared  from  nitre  cake,  salt  cake,  or  rock-salt ;  but 
it  is  questionable,  taking  into  account  the  actual  per- 
centages of  sulphate  of  soda  in  the  respective  sulphates, 
whether  the  results  are  dissimilar. 

Limestone  and  chalk  are  exceedingly  variable  in  com- 
position, especially  chalk,  and  that  particularly  in  regard 
to  moisture.  Siliceous  and  aluminous  deposits  in  lime- 
stone or  chalk  have  the  most  disasltous  effects  upon  the 
yield  of  soda-ash,  through  the  tendency  of  SiOj  and  A12Oj 
to  form  an  insoluble  double  silicate  with  soda. 

Of  coals  for  mixing  it  may  be  said  generally  that  the 
coal  which  yields  a  large  proportion  of  coke  at  the  same 
time  that  it  contains  a  low  percentage  of  a*h,  is  the  most 
profitable  for  mixing  purposes.  It  is  confirmed  by  all 
practical  men  that  certain  coals  give  the  best  results  for 
mixing  purposes,  and  the  approximate  analysis  of  these 
coals  has  always  shown  a  high  percentage  of  fixed  carbon 
in  coke  with  a  variable  quantity  of  ash ;  and  those  coals  have 
generally  given  the  best  results  which  to  a  high  percentage 
of  fixed  carbon  added  a  high  cokingquality.  As  the  greater 
the  coking  power  of  the  coal  the  greater  the  bulk  of  the  ul- 
timate coke,  it  will  not  be  difficult  to  conceive  that  a  smaller 
quantity  of  carbon,  by  presenting  an  equal  or  even  greater 
surface,  may  do  an  increased  amount  of  work.  The  m;xin» 
coals  in  general  favour  contain  from  65  to  73  percent  fixed 
carbon  and  from  10  to  3  per  cent  of  ash,  the  remainder 
being  volatile  matter  and  water.  The  quantity  of  ash 
contained  in  the  mixing  coal  is  of  vital  importance,  not 
only  to  the  strength  of  ash,  but  the  absolute  yield  of  soda 
of  48  to  50  percent,  however  manufacturers  may  state  their 
results.  The  ash  of  coal  consists  for  the  most  part  of  SiOj 
and  AljOj,  the  most  pernicious  impurities  that  can  be 
introduced  into  the  soda  process,  from  the  fact  that  they 
have  the  power  to  render  an  equivalent  of  soda  insoluble, 
by  forming  the  double  silicate  of  alumina  and  soda. 
Some  attach  great  importance  to  the  absence  of  iron  and 
sulphur  from  mixing  coal,  but  I  am  inclined  to  think  that 
they  have  very  little  effect  upon  the  process.  As  very  few 
practical  observations,  however,  are  without  the  means  of 
explanation,  I  regard  this  as  simply  connected  with  the 
large  proportion  of  ash  which  sulphurous  coal  invariably 
gives,  and  explain  the  indifferent  results  observed  to  the 
more  dangerous  constituents  of  the  ash  of  mixing  coal 
SiOj  and  A1203. 

The  condition  in  which  the  mixture  is  supplied  to  the 
furnace  is  of  considerable  impoitance.  For  ordinary  fur- 
naces, experience  dictates  that  it  should  be  ground  or 
crushed.  The  difficulties  connected  with  hard  and  fluxed 
sulphate  may  be  to  a  great  extent  overcome  by  crufh  ng 
or  grinding.  The  quantity  of  coal  required  for  the  balling 
is  considerably  affected  by  the  size  of  the  lumps ;  generally 
speaking,  of  two  coals,  otherwise  equal,  the  smallest  coal 
will  do  the  most  execution.  The  same  remark  will  apply 
to  chalk. 
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I  will  not  venture  to  state  how  good  balls  should  be  made, 
having  already  said  so  much  on  the  theory  of  the  process, 
but  pass  on  to  the  lixiviation  of  the  balls  in  the  tanks.  In  the 
freshly  drawn  ball  from  the  furnace,  it  is  found  that  with 
the  exception  of  i  to  5  per  cent  of  undecomposed  sulphate, 
in  the  soluble  part,  all  has  been  converted  into  carbonate  of 
soda ;  in  cylinder  balls  the  undecomposed  sulphate  seldom 
reaches  1  per  cent  of  the  soluble.  In  fact,  it  is  scarcely 
possible  to  get  a  bad  decomposition  in  cylinder  furnaces, 
while  the  occasional  vagaries  of  ball-furnacemen,  some* 
times  turn  out  balls  with  as  much  as  20  per  cent  of  unde- 
composed sulphate.  However  good  the  balling  may  be, 
it  may  be  undone  altogether  by  careless  lixiviation.  By 
exposing  to  an  undue  temperature,  or  allowing  to  stand 
too  long,  the  tank  liquor  may  become  thoroughly  impreg- 
nated with  sulphide  of  sodium  and  caustic  soda.  The  loss 
of  soda  in  the  shape  of  reformed  sulphate,  between  the 
ball-furnace  and  the  tanks,  by  oxidation,  and  sulphides 
formed  in  the  tanks,  with  good  work,  I  am  inclined  to 
think  is  never  less  than  3,  and  more  often  4,  per  cent 
of  sulphate  ;  this  quantity,  which  may  be  regarded  as  the 
unavoidable  loss,  may  very  easily  be  doubled  by  irregularity 
in  working  the  tanks.  The  lime,  which  contributes  to 
the  bursting  of  the  balls,  gives  rise  to  the  formation  of 
caustic  soda,  and  the  quantity  formed  is  in  general 
greater  when  the  liquors  are  weakest,  and  it  should  be  an 
object  never  to  let  the  liquors  get  below  50*  T.  on  this 
account.  It  is  a  well  known  fail,  that  lime  has  little  or  no 
action  on  solutions  of  carbonate  of  soda  of  high  strength  ; 
indeed,  a  strong  solution  of  caustic  soda  will  partially  de- 
compose carbonate  of  lime. 

One  of  the  most  frequent  sources  of  loss  in  the  soda 
process  is  that  connected  with  the  presence  of  SiOa  and 
Al20-„  and  I  have  no  doubt  that  caustic  soda  is  the  agent 
by  which  this  insoluble  compound  of  soda  is  formed.  The 
presence  of  caustic  soda  in  tank  liquors  is  for  the  most 
part  rated  an  impurity,  excepting  perhaps  by  the  Lancashire 
caustic  makers.  Its  presence  certainly  entails  labour  and 
expense  to  the  maker  of  soda-ash.  Besides  the  caustic 
soda  in  tank  liquor,  there  are  other  impurities  which  in- 
dividually require  special  treatment  to  remove  or  destroy 
them ;  these  are  sulphides  of  sodium,  hyposulphide,  and 
sulphite  of  sodium,  a  certain  portion  of  the  silicate  of 
alumina  and  soda,  held  in  solution  by  the  caustic  soda, 
and  fcrro  and  sulphocyanides  of  sodium.  The  only  way 
hitherto  used  to  effect  the  removal  of  these  impurities  is 
to  boil  the  liquor  nearly  to  dryness,  and  heat  the  salts  in 
the  carbonating  furnace.  The  waste  heat  of  the  ball 
furnaces,  which  is  universally  used  to  evaporate  the 
liquors,  while  it  economises  heat,  destroys  a  portion  of 
the  soda  ;  the  sulphurous  gas  passing  over  the  surface  of 
the  liquors  is  partially  absorbed,  and  neutralises  its 
equivalent  of  carbonate  of  soda.  This  loss  of  soda  I  have 
found  to  be  nearly  equal  to  1  percent  in  strength.  It  has 
been  suggested  to  boil  down  the  tank  liquors  by  steam, 
but  this  has  not  come  into  use  yet  for  various  causes;  one 
of  the  advantages  of  boiling  down  by  steam  would  be  to 
save  the  soda,  at  present  neutralised  by  sulphurous  a;id. 

There  have  been  many  attempts  made  to  obtain  white 
alkali  direct  from  tank  liquor,  and  even  to  utilise  the 
liquor  at  once  for  making  crystal  soda.  One  of  the  most 
trifling  impurities  in  percentage,  but  most  important  in  its 
constituents,  is  the  ferrocyanide  of  sodium,  decomposed 
by  heat  in  the  furnace  into  peroxide  of  iron,  ammonia,  and 
carbonate  of  soda  ;  the  iron  communicates  to  the  carbonate 
a  faint  yellow  colour,  and  if  we  removed  all  the  impurities 
else  from  the  liquor,  this  residuary  iron  would  still  prevent 
the  alkali  being  used  for  the  finer  purposes  of  the  glass- 
maker. 

Up  to  this  time  there  has  only  been  one  successful 
process  for  destroying  this  ferrocyanide  in  the  wet  way. 
Mr.  Williamsop,  of  the  Jarrow  Chemical  Co.,  patented  a 
process  for  heating  tank  liquor,  for  some  time  and  under 
pressure,  at  a  temperature  of  310'  F.,  under  which  circum- 
stances the  ferrocyanide  is  completely  decomposed.  This 
obstacle  being  overcome,  it  is  very  easy  to  suggest  the 


I  Chemical  New«, 
1     July  u,  «B74- 

means  of  getting  rid  of  the  other  impurities.  Treating 
the  tank  liquor  before  or  after  heating  under  pressure 
with  carbonic  acid,  and  allowing  the  separated  double 
silicate  of  alumina  and  soda  to  settle,  will  yield  a  liquor 
capable  of  making  white  alkali  of  good  quality.  To 
obtain  crystal  soda  from  such  liquor,  it  seems  to  me  only 
necessary  to  oxidise  the  liquor  thoroughly,  and  then  con- 
centrate to  the  crystallising  strength. 

I  have  great  faith  in  the  ultimate  adoption  of  some 
process  similar  to  that  just  sketched  for  the  manufactnre 
of  white  alkali  and  crystal  soda  direct  from  tank  liquor, 
instead  of  the  roundabout  and  costly  process  at  present 
followed,  and  I  think  it  probable  that  a  modification 
of  the  balling  process  which  I  have  patented  in  conjunc- 
tion with  Mr.  Black,  of  Hed worth,  will  yield  a  tank  liquor 
of  such  quality,  that  some  of  the  obstacles  in  the  way  of 
obtaining  white  alkali  and  crystal  soda  from  tank  liquor 
will  be  to  a  great  extent  removed.  The  large  quantity 
of  caustic  soda  in  ordinary  tank  liquors  would  require  a 
considerable  outlay  for  carbonic  acid  to  neutralise  it, 
which  is  absolutely  necessary  to  get  rid  of  the  double 
silicate  of  alumina  and  soda,  and  the  presence  of  a  con- 
siderable quantity  of  sulphide  of  sodium  would,  if  crystal 
soda  had  to  be  obtained,  entail  considerable  cost  for 
oxidation.  The  liquor  obtained  by  this  patented  process 
must  contain  very  little  caustic  soda  and  less  sulphide  of 
sodium  than  that  obtained  in  the  ordinary  way. 

Although  these  are  advantages  which  may  be  reaped  it 
white  alkali  and  crystal  soda  should  come  to  be  made 
from  tank  liquor,  they  are  simply  incidental  to  the  process, 
and  not  by  any  means  its  sole  aim. 

The  balling  process,  even  when  conducted  in  revolving 
furnaces,  can  only  be  looked  upon  as  a  complicated  and 
uncertain  process.  Its  aim  is  not  simply  the  conversion 
of  sulphate  into  carbonate  of  soda,  but  the  conversion  of 
sulphate  of  soda  into  carbonate  under  such  conditions 
that  the  resulting  carbonate  can  be  dissolved  in  the  present 
system  of  lixiviating  tanks.  Viewing  the  process  in  this 
light  we  have  thought  that  if  the  balling  process  were 
confined  to  the  manufacture  of  carbonate  of  soda,  the 
process  would  not  only  be  simplified,  but  that  better  and 
more  constant  results  would  accrue. 

To  obtain  these  results  we  have  thought  it  essential  to 
dispense  with  the  limeing  process  in  the  cylinders  and 
heat  the  ball  mixture  so  as  to  avoid  as  far  as  possible  the 
formation  of  caustic  lime,  and  we  expect  to  attain  this 
with  less  carbonate  of  lime,  and  much  less  fuel  for  firing 
than  at  present,  doing,  in  fact,  25  to  30  per  cent  more 
work  in  the  cylinders  for  the  same  outlay  in  fuel  and 
repairs ;  and  by  treating  the  resulting  balls  by  mechanical 
appliances  for  the  purposes  of  lixiviation  we  render  the 
lixiviation  independent  of  temperature,  and  we  expect 
that  the  time  occupied  will  be  diminished,  both  circum- 
stances tending  to  diminish  the  quantity  of  salphurcts  in 
the  liquor ;  and,  further,  from  the  balls  being  practically 
free  from  caustic  lime,  very  little  caustic  soda  can  be 
present  in  the  liquors,  which  will  consist  of  a  solution  of 
nearly  pure  carbonate  of  soda. 

In  the  conduct  of  such  a  modification  of  the  balling  pro- 
cess it  seems  to  me  that  there  arc  only  two  points  demand- 
ing careful  attention  :  in  the  first  instance  we  require  to 
have  an  exact  knowledge  of  the  quantities  of  the  materials 
in  the  ball  mixture ;  and  in  the  second  instance  that  the 
mixture  should  be  thoroughly  fluxed  before  drawing  from 
the  cylinder  without  regard  to  the  consistency  of  the  mass 
as  drawn.  At  present  the  working  of  cylinder  furnaces 
isjealou  sly  watched,  having  regard  to  four  main  conditions. 

(1).  The  mixture. 

f2i.  The  limeing  as  judged  by  observation. 

(3)  .  The  limeing  as  judged  by  subsequent  lixiviation  in 

the  tanks. 

(4)  .  The  consistency  of  the  mass  at  drawn  from  the 

cylinder,  a  condition  which  is  mainly  affected, 
however,  by  the  speed  at  which  the  cylinder  is 
driven. 

The  suitability  of  the  liquor  obtained  by  this  process 
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for  the  manufacture  of  white  alkali  and  crystal  soda 
direct,  owing  to  the  absence  of  caustic  soda  and  the 
diminished  quantity  of  6ulphurets,  has  already  been 
mentioned ;  the  preparation  of  caustic  soda  of  high 
etrcngth  from  it  and  at  less  cost  is,  however,  a  less 
speculative  aim. 

Some  alkali  manufacturers  aim  almost  exclusively  at 
obtaining  a  soda-ash  of  high  strength,  and  in  so  far  as 
the  high  strength  is  obtained  by  perfect  decomposition  in 
the  ball  furnace,  and  careful  lixiviation  in  the  tanks,  it  is 
perfectly  legitimate  and  ought  to  be  the  aim  of  all  manu- 
facturers ;  but  it  is  wiser  to  strive  for  a  high  percentage 
of  soda-ash  of  48  to  50  per  cent  on  the  sulphate,  as  by 
imperfect  lixiviation  and  leakage  of  red  liquor,  ash  of 
high  strength  may  be  obtained  without  a  satisfactory 
commercial  return.    Some  practical  men  look  upon  a 
yield  of  77  to  78  per  cent  of  48  on  the  sulphate,  even 
from  cylinder  furnaces,  with  great  suspicion ;  I  do  not 
hold  this  restricted  view  of  the  capabilities  of  the  soda 
process,  nor  do  I  think  such  results  necessarily  fallacious, 
and  only  to  be  accounted  for  by  the  use  of  excessive 
weight  of  sulphate  in  the  ball ;  still  there  is  such  a 
tendency  amongst  managers  to  show  good  results  by 
giving  good  weight  of  sulphate  in  the  balls,  and  some- 
times this  is  given  without  the  knowledge  or  connivance 
of  the  manager,  that  we  cannot  too  strongly  insist  that 
in  instituting  a  comparison  of  results  the  weight  of  the 
sulphate  used  should  be  accurately  known  and  above 
suspicion.    It  is  unfortunately  only  too  common  a  com- 
plaint in  alkali  works,  that  the  stock  of  sulphate  is  always 
found  short ;  I  believe  that  it  is  no  uncommon  thing  for 
the  weight  of  sulphate  per  ball,  nominally  of  3  cwts.,  to 
range  from  3  cwts.  and  7  lbs.  to  3  cwts.  and  21  lbs.,  or 
102  to  jo6  parts  of  sulphate  charged  instead  of  100. 
Where  such  practices  obtain  the  results  obtained  are  apt 
to  render  nugatory  the  importance  of  knowing  the  per- 
centage of  ash  of  full  strength  obtained  on  the  sulphate, 
as  against  the  percentage  of  48  per  cent  obtained  on  the 
sulphate.   Careful  working  has  proved  that  69  to  70  per 
cent  of  ash  of  full  strength  may  be  obtained  from  the 
sulphate,  and  where  less  than  this  is  obtained  it  points  to 
imperfect  lixiviation  and  loss  by  leakage.    Where  6g  to 
70  per  cent  is  obtained,  the  ultimate  yield  of  48  per  cent 
depends  upon  the  original  strength  of  the  sulphate,  the 
completeness  of  the  decomposition  of  the  sulphate  in  the 
ball  furnace,  and  careful  lixiviation,  which  consists  in 
low  temperature,  rapidity,  and  not  allowing  the  liquors  to 
get  too  weak. 


PROCEEDINGS  OF  SOCIETIES. 


YORKSHIRE   COLLEGE   OF  SCIENCE. 

A  meeting  of  the  General  Council  of  the  College  was 
held  in  the  Philosophical  Hall  on  the  17th  inst.  There 
were  present  Dr.  Heaton  (Chairman),  Aid.  Barran,  Mr. 
Walker  Brooke  (Huddersfield),  Mr.  E.  Crossley  (Halifax), 
Mr.  F.  W.  Fison  (Burley),  Mr.  J.  R.  Ford,  Mr.  S.  C.  Lister 
(Manningbaro),  Mr.  F.  Lupton,  Mr.  O.  Nussey,  Mr.  G.  H. 
Nussey,  Mr.  R.  Reynolds,  Mr.  T.  Salt  (Saltaire),  Mr.  T. 
Scattergood,  and  Mr.  H.  H.  Sales,  Secretary.  The 
Council  proceeded  to  the  eleftion  of  the  Professor  of 
Geology  and  Mining,  and  the  Professor  of  Physics  and 
Mathematics.  The  claims  of  a  large  number  of  candidates 
had  received  careful  consideration  at  previous  meetings. 
The  vote  of  the  Council  was  unanimously  given  to  Mr. 
A.  H.  Green,  M.A.,  late  Senior  Fellow  of  Gonville  and 
Caius  College,  Cambridge,  as  Professor  of  Geology  ;  and 
Mr.  A.  W.  Kucker,  M.A.,  Fellow  of  Brasenose  College, 
Oxford,  as  Professor  of  Physics  and  Mathematics. 

Professor  Green; graduated  at  Cambridge  in  1855,  when 
he  obtained  the  place,  of  Sixth  Wrangler  in  the  Mathe- 
matical Tripos,  and  was  shortly  afterwards  elefled  a 


Fellow  of  his  College.  In  1861  he  was  appointed  one  o 
the  staff  of  the  Geological  Survey.  A  large  portion  of  his 
time  has  been  spent  in  colliery  districts.  He  had  a  shai : 
in  the  sutvey  of  the  coalfields  of  Lancashire,  North 
Stafloidshire,  Lcicesteishire,  and  Cumberland.  Thesuivey 
of  the  Yoikshire  coalfield  was  carried  out  between  1666 
and  1S72,  partly  by  himself,  and  partly  by  colleagues 
under  his  supervision.  For  the  last  Ave  years  he  also  held 
the  appointment  of  Lecturer  on  Geology  at  the  School  of 
Military  Engineering  at  Chatham.  He  is  a  large  con- 
tributor to  geological  literature. 

Professor  Riicker  was  elected  to  an  open  Mathematical 
Scholarship  at  Brasenose  College,  Oxford,  in  1867.  He 
gained  the  Junior  University  Mathematical  Scholarship 
in  1869,  and  was  placed  in  the  first  class  both  in  the  first 
and  second  public  examination  for  honours  in  mathematics. 
He  obtained  an  open  Fellowship  at  Brasenose  College  in 
1871,  and  was  elected  to  one  of  the  two  Mathematical 
Lectureships  in  the  same  College.  In  October,  r87t,  he 
was  appointed  Demonstrator  in  the  Physical  Laboratory 
of  the  University,  under  Professor  Clifford.  In  the  latter 
capacity  he  has  had  the  sole  superintendence  of  the 
experimental  work  performed  by  the  students  in  the 
departments  of  mechanics  and  heat.  He  is  the  author  of 
papers  published  in  the  Proceedings  of  the  Royal  Society. 

The  appointment  of  the  Professor  of  Chemistry  will  be 
made  this  day  (July  24). 

The  Council  recorded  a  cordial  vote  of  thanks  to  Sir  A. 
Fairbairn  for  his  liberal  offer  of  £2000  provided  that  the 
sum  of  £60,000  was  placed  in  the  hands  of  the  Treasurer, 
and  resolved  upon  the  necessary  steps  for  raising  the 
required  amount. 


NOTICES  OF  BOOKS. 

On  the  Muddy  Waters  of  the  Hugh  during  the  Rainy 
Season  with  Reference  to  its  Purification  and  to  the  Cal- 
cutta Water  Supply.  By  D.  Waldie.  (From  the 
Journal  of  the  Asiatic  Society  of  Bengal,  vol.  xlii., 
Pt.  II.,  1S73). 

This  interesting  pamphlet  contains  an  account  of  the 
construction  of  the  filter-beds  at  Palta,  and  of  the 
difficulties  experienced  in  their  working.  The  cause 
of  this,  according  to  the  author,  must  be  sought  in  a 
peculiarity  of  the  water.  Its  slowness  in  clearing, 
whether  of  subsidence  or  filtration,  appears  remark- 
able, and  is  due  to  the  extremely  fine  state  of  division 
of  the  suspended  matter.  To  its  condition  the  muddy 
waters  of  English  rivers  after  an  inundation  furnish  no 
parallel.  The  author  finds  that  coarse,  gritty  sands, 
such  as  are  commonly  used  in  this  country  for  the 
construction  of  filters,  arc  insufficient,  whilst  the  finer 
kinds  are  liable  to  choke.  The  advocates  of  coarse  sands 
maintain  that  filtration  depends  "  on  the  attractive  power 
of  the  coarser  particles  of  sand  for  the  finer  particles  of 
the  mud  suspended  in  the  water."  Mr.  Waldie,  on  the 
other  hand,  holds  that  "the  most  important  part  of  the 
process  is  straining,  the  prevention  of  the  passage  of 
particles  through  narrow  crevices  between  the  grains  of 
sand ;  next  is  deposition  by  gravity,  on  the  upper  surface 
of  these  granules,  of  still  finer  panicles;  and  last,  and 
least  important  of  all,  is  the  mutual  attraction  of  particles 
of  mud  and  sand  independent  of  gravity." 

The  author  refers  to  the  power  of  certain  salts  and  other 
soluble  bodies  of  coagulating— if  we  may  use  the  ex- 
pression—the clay  suspended  in  water,  and  determining 
its  precipitation.  Certain  metallic  salts,  such  as  the 
soluble  compounds  of  alumina,  ferric  oxide,  and  copper, 
possess  this  property  in  a  marked  degree.  Alkalies  and 
alkaline  earths,  and  even  acids,  such  as  the  nitric,  hydro- 
chloric, and  acetic,  exert  a  similar  action.  What  is  more 
unexpected,  neutral  salts,  earthy  and  alkaline,  havcjalso 
this  coagulating  power.   Mr.  W.  Skey,  Chemist  to  the 
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Geological  Survey  of  New  Zealand,  in  the  Chemical 
News,  vol.  xvii.,  p.  160,  called  attention  to  the  clarifying 
power  of  the  sodic,  calcic,  and  baric  chlorides.  The 
same  fart  was  subsequently  (1870)  pointed  out  by 
Schlccsing  in  the  Combtes  Reudus.  Prof.  Jcvons  "  ascribes 
this  coagulation  of  clay  to  the  water  becoming  by  such 
addition  (of  salts)  a  conductor  of  electricity,  and  the  clay 
particles  charged  with  electricity."  Mr.  Waldie,  in  con- 
nection with  this  subject,  refers  to  the  well-known  fact 
that  in  washing  certain  precipitates  the  filtrate  passes 
clear  as  long  as  saline  matter  is  still  present,  but  when 
this  is  removed  is  apt  to  become  turbid.  We  may  here 
point  to  the  remarkable  brilliance  of  waters  naturally  rich 
in  soluble  salts  of  lime,  and  of  some  even  of  the  most 
polluted  wells.  Mr.  Waldie  finds  that  the  Hugli  water 
during  the  rainy  season  contains  so  little  saline  matter 
that  suspended  impurities  are  not  precipitated.  This 
view  is  supported  by  a  number  of  experiments  and  ob- 
scrvations. 

The  following  table  shows  the  approximate  quantities 
of  various  salts,  &c.  found  to  produce  an  equal  effect  in 
clarifying  muddy  water:— 

Chemical  Number  of  Abtolute 
equivalent,  equivalents,  weight. 

Chloride  of  sodium,  or 

common  salt  . .  . .  58-5  40-0  4680 
Potassa  hydrate     . .    . .     56  0  5  0  560 

Soda  bicarbonate    . .    . .     84*0  4*0  672 

Acetic  acid    Co  o  3-0  360 

Sulphuric  acid   49'o  2"0  196 

Calcium  chloride,  or  mu- 
riate of  lime   55-5  j-o  222 

Magnesium  chloride,  or 
muriate  of  magnesia  . .     45  5  2  0  182 

Nitric  acid    63  0  1-5  189 

Barium  chloride     ..  104*0  ro  208 

Carbonate  of  lime,  dis- 
solved by  carbonic  acid     50*0  10  100 
Carbonate  of  magnesia, 
dissolved   by  carbonic 

acid    42-0  i-o  84 

Sulphate  of  lime    ..    ..     68  0  i-o  136 

Sulphate  of  manganese. .      75*5  0-5  75'50 

Sulphate  of  copper..    ..      79-5  0*2  3i'8o 

Protosulphate  of  iron   ..     76-o  C15  22*80 

Protocarbonate  of  iron, 

dissolved  by  carbonic 

acid    58-o  0-15  17-40 

Alum   79-2  005  7-92 

Aluminum  chloride. .    ..     44-8  0-05  4-48 

Pcrchloridc  of  iron. .  54-7  C025  2  74 

Chloride  of  potassium  or  muriate  of  potassa,  sulphate 
of  potassa,  acetate  of  potassa,  and  phosphate  of  soda 
were  about  equally  efficacious  with  common  salt. 

The  importance  of  these  researches  as  regards  sanitary 
chemistry-  the  purification  of  the  water-supply  and  the 
treatment  of  sewage— is  obvious. 


CORRESPONDENCE. 

THE  REPORT  OF  THE  ADULTERATION 
COMMITTEE. 

To  the  Editor  of  the  Chemical  News. 
Sir,— I  have  read  with  the  greatest  interest  your  recent 
articles  on  the  evidence  given  before  the  Adulteration 
Committee,  and  on  the  Report  supposed  to  be  founded  on 
the  evidence. 

There  can  scarcely  be  two  opinions  as  to  the  objection- 
able  character  of  the  proposal  to  make  it  compulsory  on 
analysts  to  pass  an  examination  at  South  Kensington, 
but  we  are  in  a  fair  way  to  see  this  and  other  absurd 


recommendations  carried  into  effect,  unless,  by  united 
action,  we  do  our  utmost  to  express  our  dissatisfaction. 

As  a  proof  of  the  opposition  we  have  to  expect,  I  may 
call  your  attention  to  the  meetings  recently  held  by  tbs 
wholesale  and  retail  grocers,  and  to  the  combined  deputa- 
tion which  waited  on  Mr.  Sclater  Booth  at  the  Local 
Government  Board  on  Wednesday  last.  Among  the 
resolutions  passed  unanimously  at  the  meeting  of  whole- 
sale dealers  was  one  which  "  strongly  urged  that  an  appeal 
be  allowed  to  the  Analytical  Department  at  Somerset 
House  before  any  local  convictions  be  enforced."  This 
means,  practically,  that  the  local  analysts  are  to  be  stulti- 
fied, and  no  credence  given  to  their  certificates  or  evidence 
till  endorsed  by  the  chemists  at  Somerset  House.  The 
deputation  to  Mr.  Sclater  Booth  actually  demanded  that 
the  sanitary  authorities  should  be  instructed  not  to  allow 
any  more  prosecutions  for  adulteration  till  the  Amended 
Act  had  been  passed. 
Among  the  most  objectionable  recommendations  of  the 


Committee  is  that  an  authentic  duplicate  sample  should 


be  sealed  by  the  Inspector  and  left  with  the  1 
Analysts  have  already  suffered  enough  from  the  substitu- 
tion of  genuine  samples  for  those  actually  sold,  and  tbe 
effect  of  such  a  procedure  as  that  recommended  would 
be  to  place  the  Analysts  wholly  in  the  power  of  the 
Inspectors. 

At  present,  if  the  Inspector  is  corruptible,  the  only  harm 
done  by  his  bribery  is  that  the  adulterated  sample  never 
reaches  the  Analyst,  and  the  dishonest  dealer  is  not  ex- 
posed. But,  if  the  above  recommendation  became  law, 
the  dealer,  on  learning  that  the  sample  had  been  pur- 
chased for  analysis,  would  hold  up  a  bank  note  and  beg 
the  loan  of  the  inspector's  seal  for  a  few  minutes.  Sub- 
stituting a  genuine  article  for  the  true  duplicate,  he  would 
proceed  to  send  the  sealed  and  authenticated  packet  to 
one  of  the  gentry  known  as  "  dealers'  analysts,"  or  even 
to  a  respectable  chemist  of  repute,  with  the  certainty  of 
being  able  to  upset  the  prosecution  and  seriously  injure 
the  reputation  of  the  official  Analyst.  On  this  account, 
Analysts  cannot  protest  too  strongly  against  this  fertile 
source  of  discrepancy  and  annoyance. 

Fortunately,  the  Amended  Act  is  not  immediately  to 
become  law,  and  chemists  will  only  have  themselves  to 
blame  if  they  do  not  combine,  and  work  vigorously  in  tbe 
interval,  to  secure  a  proper  appreciation  of  the  ruinous 
nature  of  some  of  the  proposals,  which  seem  purposely 
calculated  to  drive  chemists  who  have  a  reputation  to  lose 
from  the  ranks  of  the  Public  Analysts. 

In  the  absence  of  any  special  organisation  for  the  pur- 
pose, I  would  call  the  attention  of  all  interested  in  the 
matter  to  two  very  favourable  opportunities  which  will 
shortly  occur  of  meeting  and  discussing  the  subject  in  all 
its  bearings,  and,  if  thought  desirable,  of  organising  a 
deputation  to  the  Local  Government  Board. 

One  of  these  opportunities  will  be  afforded  by  the 
approaching  Pharmaceutical  Conference,  which  will  be 
held  in  London  on  August  6th  ;  the  other  by  the  British 
Association  Meeting  at  Belfast,  commencing  August  19th. 

I  believe  I  am  expressing  the  unanimous  feeling  of 
provincial  Analysts  when  I  say  that  we  should  be  very 
glad  to  avail  ourselves  of  one  or  both  of  the  above  chances 
of  interchanging  thoughts  and  opinions  with  each  other, 
and  I  sincerely  hope  that  those  whose  position  gives  them 
the  power  of  organising  the  required  meetings  will  not 
allow  two  such  exceptionally  good  opportunities  of  dis- 
cussing matters  of  common  interest  to  slip  by  without  an 
effort  being  made  to  obtain  what  all  agree  in  considering 
so  desirable. 

Believing  that  it  is  only  necessary  to  call  the  attention 
of  chemists  to  the  desirability  of  holding  a  "  conference  " 
to  discuss  the  recommendations  of  the  Committee,  in 
order  to  have  the  suggestion  carried  into  effect,  I  trust 
you  will  be  able  to  find  space  in  your  columns  for  this 
letter.— I  am,  &c, 

Alfred  H.  Allen. 

Sheffi.l'.Ky-S.iSM 
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THE  SOMERSET  HOUSE  LABORATORY. 

To  the  Editor  oftkt  Chemical  News. 

SiR, — I  have  read  the  article  in  your  itsueofthe  ioth, 
entitled  "  The  Committee  on  Adulteration."  The  Somerset 
House  Laboratory  has  always  been  eminently  distinguished 
by  its  unaggressive  character,  and  I  am  sure  I  should  ill 
represent  it  now  if  I  assumed  an  aggressive  tone,  or  gave 
utterance  to  any  expression  which  would  tend  to  provoke 
discussion. 

The  Somerset  House  Laboratory  was  originally  estab- 
lished, in  the  year  1842,  for  the  purpose  of  suppressing 
the  adulteration  of  tobacco  and  snuff;  but,  as  its  useful- 
ness became  apparent,  its  operations  were  extended,  until 
at  length  it  undertook  the  detection  of  adulterations  in 
nearly  every  commodity  subjed  to  duty. 

Prior  to  the  year  1843  no  special  attention  had  been  paid 
to  the  detection  of  adulterations  in  tobacco  or  snuff,  and  con- 
sequently methods  had  to  be  devised  in  the  Laboratory  for 
identifying  the  substances  which  were  then  extensively 
used  as  adulterants.  In  many  cases  these  adulterants 
could  not  be  discovered  by  ordinary  chemical  means,  and 
the  microscope  was  for  the  first  time  employed  by  me  in 
detecting  and  identifying,  in  tobacco  and  snuff,  the 
presence  of  foreign  vegetable  substances  from  some  dis- 
tinctive features  in  their  structure.  By  the  aid  of  the 
microscope,  I  was  thus  enabled  to  detect  from  time  to 
time  such  adulterants  of  tobacco  and  snuff  as  peat-moss, 
starches,  malt-combings,  ground  hard  woods,  fustic,  the 
leaves  and  root  of  chicory,  coltsfoot,  rhubarb,  dock,  and 
other  foreign  leaves. 

A  ready  and  correct  method  was  also  devised  for 
detefting  and  determining  in  tobacco  the  presence  and 
amount  of  saccharine  matter  when  employed  as  an 
adulterant.  More  recently,  perfect  methods  have  been 
successively  devised  for  detecting  and  separating  from 
tobacco  such  substances  as  liquorice,  ordinary  commercial 
gums,  &c. 

At  the  time  the  Laboratory  was  established  the  adul- 
teration of  tobacco  was  most  extensively  carried  on,  but 
by  energetic  measures  the  practice  was  rapidly  suppressed, 
and  the  tobacco  revenue  largely  increased.  From  that 
time  to  the  present  the  Laboratory  has  most  successfully 
prevented  the  adulteration  of  tobacco  and  snuff  through- 
out the  United  Kingdom,  and  protected  the  tobacco 
revenue,  which  now  amounts  to  upwards  of  £7,000,000, 
at  a  nominal  annual  cost. 

For  years  the  laboratory  most  successfully  coped  with 
the  adulteration  of  pepper  and  other  articles.  The  pre- 
vention of  the  adulteration  of  coffee  is,  for  fiscal  purposes, 
still  under  the  control  of  the  Laboratory,  and  it  is  a 
remarkable  as  well  as  a  gratifying  fact  that  I  have 
observed  no  instance  in  which  any  analyst  has  detected 
any  other  adulterant  in  coffee  than  chicory,  and  which 
has  now  for  some  years  been  allowed  by  the  revenue 
laws  to  be  sold  without  restraint,  either  separately  or 
mixed  with  coffee. 

Of  late  years,  the  work  of  the  Laboratory  has  included 
the  examination  of  lime  and  lemon  juice  for  the  supply 
of  the  mercantile  marine,  the  analyses  of  metals,  oils 
and  fats,  drysaltery,  articles  of  food,  medicines,  &c,  sup- 
plied  under  Government  contracts. 

It  would  be  too  tedious  and  encroach  too  much  on 
your  space  to  enter  into  a  minute  account  of  the  various 
successful  investigations  that  have  been  made  in  the 
Somerset  House  Laboratory,  the  results  of  which  have 
proved,  in  many  cases,  of  the  greatest  importance  to 
the  state.  The  investigation  which  led  to  devising  a 
method  for  determining  the  original  gravities  of  beers 
and  fermented  liquids  has  been  productive  of  great 
benefit,  alike  to  the  brewing  and  distilling  trades  and  the 
revenue,  and,  with  the  concurrence  of  these  trades,  the 
results  were  made  the  basis  f*r  legislation. 

The  results  obtained  in  an  investigation  of  the  com- 
parative value  of  barley,  malt,  sugar,  and  molasses  for 


brewing  and  distilling  purposes  were  also  so  trustworthy 
that  they  were  accepted  by  the  trade  as  a  proper  basis  for 
legislation. 

The  devising  of  the  mixture  of  methylated  spirit  has 
been  a  marvellous  success,  and  few  persons  should  be 
better  able  to  judge  than  chemists  of  the  immense 
advantage  that  is  derived  from  the  use  of  duty-free 
alcohol,  both  in  chemical  research  and  also  in  the  arts 
and  manufactures  of  this  country.  The  mixture  was  not 
only  suggested  by  me,  but  the  Somerset  House  chemists 
have  afforded  important  aid,  by  protecting  the  revenue 
again«t  abuies  of  the  concession,  and  thus  continuing  the 
use  of  the  mixture  for  the  legitimate  purposes  for  which  it 
was  originally  intended. 

An  investigation  into  the  distinctive  characters  of  barley 
and  malt  was  conducted  in  the  Somerset  House  Laboratory 
with  complete  success,  and  the  results  were  made  the 
basis  of  legislation  for  affording  facilities  for  the  exporta- 
tion of  malt,  and  for  preventing  the  introduction  of  barley 
into  breweries. 

The  data  upon  which  the  changes  in  the  law  were 
effected  for  regulating  the  importation  and  exportation  of 
tobacco  and  snuff,  and  for  adjusting  the  duties  according 
to  the  proportions  of  organic  and  inorganic  matter  con- 
tained in  normal  tobacco,  were  obtained  in  the  same 
Laboratory,  and  the  chemists  of  that  department  deter- 
mine, for  drawback  of  duty,  the  amount  of  normal  tobacco 
contained  in  snuffs  and  manufactured  tobaccos  entered 
for  exportation. 

A  most  elaborate  series  of  experiments  was  made  in 
the  same  place  to  obtain  the  requisite  data  for  extending 
Sikes's  spirit  tables,  and  the  result  formed  the  basis  for 
new  tables  for  assaying  spirits  even  up  to  the  strength 
of  absolute  alcohol. 

Various  other  investigations  have  been  made,  and 
which  I  might  enumerate,  but  I  think  I  have  stated 
sufficient  to  show  that  the  department  is  not  only  fairly 
entitled  to  respect,  but  that  the  work  which  has  been  done 
there  since  its  formation  has  been  both  scientific  and  of 
the  greatest  value  to  the  state  and  the  public. 

Finally,  I  may  remark  that  no  assistant  is  put  on  the 
Somerset  House  Laboratory  staff  unless  he  has  dis- 
tinguished himself  as  a  student ;  and  I  must,  in  justice, 
say  that  the  chemical  staff  of  that  department  stands  pre- 
eminent, both  for  efficiency  and  general  knowledge.— 1  am, 
etc., 

G.  Phillips, 
Late  Principal, 

71.  Tufaell  Park  Road,  N. 

THE  ADULTERATION  ACT. 

To  the  Editor  of  the  Chemical  News. 
Sir, — I  only  express  the  general  opinion  of  chemist*  in 
thanking  you  for  your  three  admirable  articles  on  the 
report  of  the  Committee  on  the  Adulteration  Act.  The 
proposal  to  subordinate  the  public  analysts  to  Somerset 
House  and  to  South  Kensington  might  indeed  have 
emanated  from  the  office  of  Mr.  Punch.  Mr.  Bell  is 
doubtless  a  very  worthy  man,  but  my  knowledge  of  his 
existence,  and  that  the  Committee  proposed  to  make  him 
act  as  censor  to  my  work,  are  of  the  same  date.  In  refer- 
ence to  South  Kensington,  I  will  only  remark  that,  after 
having  convicted  its  chemist  of  the  discovery  of  five 
abortive  methods  of  preparing  hydrogen,  I  should  not 
accept  him  as  an  arbiter  in  any  chemical  question. — I 
am,  &c, 

I.  Alfred  Wansxyn. 

Universities  Club,  Jermyn  Street.  S.W., 
Jutyao,  1874.  

THE  ADULTERATION  ACT. 

To  the  Editor  of  the  Chemical  News. 
Sib, — The  subject  which  you  have  so  earnestly  advocated 
in  the  last  two  or  three  numbers  of  the  Chemical  News, 
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viz.,  the  necessity  for  an  Association  of  Analytical  and  j 
Consulting  Chemists,  is  one  which  every  chemist  must 
fee)  to  be  of  the  highest  importance.  The  very  proposal 
of  such  schemes  as  the  "  Somerset  House  "  and  "  South 
Kensington  "  (both  of  which,  bythe-bye,  are  very  un- 
popular  with  the  majority  of  chemists)  very  aptly  shows 
how  lightly  the  dignity  of  the  profession  is  regarded.  It 
is  true  several  gentlemen,  possessing  a  mere  smattering 
of  chemical  knowledge,  have  taken  upon  themselves  the 
important  duties  of  a  public  analyst,  and  have,  as  would 
be  expected,  fallen  into  errors,  and  thus  cast  a  stain  upon 
the  character  of  the  profession  generally.  This  clearly 
points  the  need  of  association  among  chemists,  so  that 
they  may  show  they  do  not  recognise  unqualified  persons, 
which  will  enable  the  public  to  distinguish  between  those 
who  are  chemists  and  those  who,  though  professing  to  be, 
are  not.  It  is  to  be  hoped  that  the  report  of  the  Adultera- 
tion Committee  will  be  beneficial  in  causing  chemists  to 
unite  for  self-protection. — I  am,  &c, 

VV.  Edwin  Jack. 

DOES   SUNSHINE   CHECK   COMBUSTION  ? 

To  the  Editor  of  the  Chemical  News. 

Sir, — With  reference  to  this  subject,  brought  forward  by 
Mr.  Keyworth  in  the  last  number  of  your  valuable  journal, 
allow  me  to  suggest  that  the  decomposing  influence  of 
the  solar  rays  on  carbon  dioxide  and  water  being  a  well- 
known  fact,  it  seems  by  no  means  improbable  that  these 
rays  would  have  an  appreciable  effect  in  retarding  the 
union  of  carbon  and  hydrogen  with  oxygen,  erpecially  in 
wood,  and  to  a  less  extent  (probably)  in  coal.  Having  (in 
the  case  of  wood  especially)  just  built  up  the  vegetable 
structure,  they  would,  no  doubt,  oppose  every  obstacle  to 
its  disorganisation.  This  seems  partly  borne  out  by  the 
fact  that  the  adverse  influence  of  sunshine  is  considered 
of  more  importance  when  a  fire  is  first  lighted,  i.e.,  when 
paper  and  wood  are  the  combustible  bodies. — I  am,  &c, 

Charles  W.  Folkard. 
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Comptes'Rendus  Hebdomadeeires  det  Stances  de  VAcademie 
des  Sciences,  June  1,  1874. 

Role  of  Middle  Section,  Polar  Surfaces,  and  Arma- 
tures in  a  Magnet. — M.  Jamin.— The  author  describes 
experiments  which  support  these  three  propositions. 
(1)  The  number  of  elementary  magnetic  threads,  and  so 
the  quantity  of  magnetism  a  magnet  may  contain,  depend 
only  on  the  middle  section.  (2)  The  opening  (cpanvuisse- 
nient)  of  the  poles  of  these  threads,  or  the  distribution  of 
intensities,  is  regulated  by  the  form  and  extent  of  the 
exterior  surfaces  of  the  magnet.  (3)  If  these  surfaces 
diminish,  the  tension  increases  till  they  become  insufficient 
to  allow  of  the  elementary  poles  opening  out,  and  a  por- 
tionlof  the  two  contrary  magnetisms  disappears,  repro- 
ducing the  neutral  state. 

Presentation  of  an  Ingot  of  Alloyed  Platinum  and 
Iridium,  Cast  at  the  Conservatoire  des  Arts  et 
Metiers.— Gen.  Morin. — The  composition  was — Iron, 
o*oo<3 ;  copper,  0*130;  rhodium,  0  060 ;  iridium,  10*370; 
latinum,  89*044.  The  mode  of  preparation  is  described. 
i.  Deville,  in  presenting  some  osmium  extracted  from  the 
residue  of  the  manufacture  of  platinum,  remarked  on  the 
powerfully  poisonous  character  of  osmic  acid. 

ObservationsEon;  M.  Boussingauh's  Studies  with 
regard  to  Transformation  of  Iron  into  Steel.  — M. 
Chevreul.— An  interesting  discussion  followed  this  paper, 


shared  in  by  MM.  Boussingault,  Dumas,  and  Pasteur. 
It  referred  to  the  action  of  hydrogen  and  carbon  in  pro- 
duction of  steel.  M.  Pasteur  expressed  a  wish  that  some 
of  the  products  obtained  by  M.  Cloiiz  from  action  of  acids 
on  metals  might  be  submitted  to  polarised  light,  compara- 
tively with  similar  products  prepared  with  the  aid  of  mag- 
netised steel.  It  appears  impossible,  he  says,  to  produce 
dissymmetric  organic  substances  by  our  laboratory  re- 
actions, unless,  perhaps,  by  introducing  into  these  in- 
fluences of  a  dissymmetrical  order.  He  makes  some 
striking  speculations  in  this  direction. 

Researches  on  the  Simultaneous  Diffusion  of  some 
Salts. — M.  Marignac. — Graham,  who  experimented  but 
little  with  mixtures  of  salts,  came  to  the  conclusion  that, 
in  each  case,  the  difTusibility  of  the  less  soluble  salt  was 
diminished.  M.  Marignac  finds  it  is  not  always  so.  He 
has  also  made  many  experiments  with  solutions  of  two 
salts  not  susceptible  of  reciprocal  decomposition  in  order 
to  deduce  their  relative  coefficients  of  simultaneous  difTusi- 
bility; /.*.,  the  relation  of  the  weights  of  the  two  salts 
which  are  diffused  simultaneously  when  mixed  in  eo,ual 
weights,  or  the  proportion  of  this  to  that  of  two  mixed 
salts  when  the  mixture  has  been  made  in  other  proportions. 
He  has  not  been  able  to  find  any  general  law  ruling  these 
phenomena.  He  makes  some  general  remarks  on  bis 
experiments,  and  gives  a  table  in  which  the  acid  and 
basic  elements  of  the  salts  studied  are  presented  in  the 
order  of  difTusibility. 

Probable  Fall  of  the  Flow  of  Streams  in  the  Valley 
of  the  Seine  in  the  Summer  and  Autumn  of  1874. — 
MM.  Belgrand  and  Lemoin. — They  base  this  prediction 
on  the  small  amount  of  rainfall  from  November  1, 1873,10 
April  30,  1874.  Whatever  the  meteorological  charafier 
of  the  hot  season,  whether  it  be  very  wet  or  very  dry,  the 
hydrological  features  of  the  streams  are  already  fixed,  and 
from  now  till  the  middle  of  October  the  water  of  the 
Seine  valley  will  probably  sink  lower  than  ever  observed 
before.  The  authors  support  this  by  figures  from  previous 
years. 

Memoir  on  the  Bay  of  Saint  Jean  de  Luz. — M. 
Bouquet  de  la  Grye. — A  hydrographic  memoir  relating  to 
changes  produced  by  the  harbour  works  now  in  progress. 

New  Process  for  Engraving  on  Copper.— M. 
Bouquet  de  la  Grye.— It  consists— (1)  in  covering  the 
plate  with  a  thin  layer  of  adherent  silver,  over  which  is 
spread  a  coloured  varnish ;  (2)  drawing  the  figures, 
lines,  &c,  with  a  dry  point  (as  with  the  diamond  in  stone 
engraving) ;  (3)  using  perchloride  of  iron  to  eat  in  the 
traces. 

Note  on  Magnetism  (continued). — M.  Gaugain. — 
The  author's  previous  observations  have  referred  to  soft 
iron;  he  now  takes  up  the  case  of  steel.  He  magnetised 
horse-Bhoe  bars  by  Elias's  method,  passing  bobbins,  in 
which  a  current  was  flowing,  to  and  fro  together  along  the 
branches.  A  single  couple  gives  better  results  than  a 
battery  of  several  couples.  The  magnetisation  developed 
is  very  different  according  as  an  armature  is  kept  applied 
or  not  during  the  operation.  It  depends  also  on  the  num- 
ber and  direction  of  the  passes.  A  single  pass  from  heel 
to  poles  develops  a  little  stronger  magnetisation  than  a 
pass  the  opposite  way.  The  maximum  magnetisation 
obtained  (with  the  armature  applied,  and  with  twenty  or 
thirty  double  passes)  was  nearly  quadruple  the  magnetisa- 
tion obtained  without  armature,  and  with  a  single  pass 
from  the  poles  to  the  heel.  These  arc  wide  limits.  The 
magnetic  intensity  developed  depends,  in  general,  on  the 
initial  state  of  the  bar,  and  it  is  necessary  in  many  cases 
to  previously  demagnetise  the  bar.  The  author's  former 
method  for  soft  iron  is  here  applicable.  It  is  long;  and 
there  is  a  quicker  process,  that  of  rubbing  the  horse-shoe 
bar  with  a  soft  iron  bar,  drawn  from  the  poles  to  the  heel, 
but  the  demagnetisation  there  is  incomplete.  M.  Gaugain 
analysed  the  modifications  thus  produced.  Having  brought 
the  bar  to  a  minimum  state  of  magnetisation,  he  traced 
the  ..curve,  of  demagnetisation.    Then,  be  commenced 
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rubbing  in  the  opposite  dire&on  from  heel  to  poles,  and 
traced  the  curve  of  demagnetisation.  This  latter  was 
quite  different ;  it  is  higher  than  the  first,  indicating  that 
the  magnetisation  is  increased  throughout  the  extent  of 
the  bar  when  the  friction  is  directed  from  heel  to  poles, 
and  diminished  in  the  opposite  case. 

Movement  of  Air  in  Tubes. — M.  Bontemps. — (Fourth 
note.)   Application  of  Ohm's  formulae  continued. 

Problem  of  Mechanics. — M.  Durande.— This  deals 
with  the  case  of  plane  curves,  the  arcs  of  which— com- 
prised  within  suitable  limits— are  traversed  in  the  same 
time  by  a  movable  body  submitted  to  the  adion  of  a  cer- 
tain force. 

Principles  of  Correspondence  of  the  Plane  and  of 
Space — M.  Zeuthen. 

Flattening  of  the  Planet  Mara. — M.  Amigues.— 
Geometers,  starting  with  the  hypothesis  that  the  matter 
of  the  solar  system  has  originally  been  fluid,  have  con- 
eluded  that  for  every  planet  resembling  a  sphere  the 
flattening  must  be  comprised  between  )  £  and  J  d  being 
the  relation  of  centrifugal  force  on  a  body  at  the  equator 
to  the  force  of  attraction).    Now  Mars  forms  an  exception, 
the  flattening  being  more  than  f  6-    This  has  been  urged 
as  a  serious  objection  to  the  hypothesis  of  original  fluidity. 
M.  Amigues  seeks  to  remove  this  objection,  considering 
that  geometers  have  not  generalised  sufficiently  the  pro- 
blem of  spheroids.     They  have  all  supposed  that  the 
density  of  the  layers  diminishes  continuously  from  the 
centre  to  the  surface.    Now  there  is  no  proof  that  all  the 
planets  have  been  so  conditioned.    We  can  imagine,  e.g., 
a  planet  cooled  and  hardened  taking  a  certain  form,  and 
afterwards  attracting  to  itself  a  mass  of  cosmic  matter  in 
its  neighbourhood,  which  would  spread  over  its  surface 
like  a  torrent  of  lava.    Here  the  superficial  layers  might 
be  denser  than  the  central.   The  author  considers  the 
case  of  a  sphere  composed  of  spherical  layers,  concentric 
and  homogeneous.   With  regard  to  Mars  he  concludes— 
(1)  that  it  has  been  formed  at  two  or  several  different 
times ;  (2)  that  the  mean  density  of  the  superficial  layers 
is  1-54,  that  of  the  nucleus,  that  is,  roughly,  of  the  whole 
planet. 

The  Shock  of  Bodies. — Second  note  by  M .  Darboux. 
Improvement  of  Electric  Chronographs,  and  Re- 
searches  on   Electro-Magnets.—  M.    Deprez.—  The 
describes  how  he    applies  electro-magnets  in 
pparatua  for  measuring   the   pressure  of 
powder  in  guns. 

New  Triangulation  of  the  Island  of  Corsica. — M. 
Pcrrieu. 

Muscular  Spectrum. — M.  Ranvier. — The  observer 
goes  into  a  dark  room,  into  which  light  comes  through  a 
slit.  The  muscle  preparation  (consisting  of  one  or  two 
fibrilUe  between  two  plates  of  glass)  is  held  before  the  eye, 
the  longitudinal  axis  of  the  primitive  bundles  being  per- 
pendicular to  the  slit.  Two  or  three  spectra  then 
,  symmetrically  disposed  on  either  side  of  the  slit, 
author  describes  also  an  arrangement  in  which  the 
.  ctrum  may  be  used  for  observing  the  spectrum 
of  baematoglobin.  The  spectrum  is  formed  only  by  the 
transversal  striae,  the  longitudinal  do  not  produce  it.  The 
width  and  extent  of  a  diffraction  spectrum  is  in  relation  to 
the  number  of  stria.  Hence  one  may,  from  the  spectrum 
of  a  muscle,  determine  the  number  of  "sarcous elements" 
contained  in  1  millimetre  of  it.  The  author  further 
studied  the  changes  in  the  muscular  spectrum  during  con- 
traction. The  muscle  gives  spectra  in  all  the  states 
between  complete  repose  and  the  most  violent  contraction. 

Condition  of  Carbon  in  Cast  Iron  and  Steel.— 
M.  Boussingault.— In  reply  to  M.  Chevreul,  the  author 
contends  that  in  cast  iron,  and  in  certain  steels,  the  car- 
bon is  in  two  states— (1)  combined  with  the  iron  and 
therefore  invisible ;  (2)  disseminated  in  the  metal,  either 
as  an  amorphous  black  powder  or  in  brilliant  crystalline 
lamina,  constituting  the  graphite  of  mineralogists. 


is  reason  to  believe  that  when  cast  iron  is  in  fusion  all  the 
carbon  is  combined  and  invisible,  but  that  a  portion  be- 
comes free  on  cooling.  On  acting  upon  a  carburetted  iron 
with  acids  the  state  of  the  carbon  is  at  once  made  known. 
The  free  carbon  remains  mixed  with  the  insoluble  residue. 
If  no  graphite  is  present,  but  merely  combined  carbon, 
there  is  no  carbonaceous  residue.  The  carbon  is 
eliminated  during  solution,  imparting  a  characteristic 
fetid  odour  to  the  hydrogen  gas  given  off,  due  to  volatile 
oily  matters.  This  oily  matter  was  noticed  by  Proust  in 
1799.  M.  Chevreul  remarked  that  in  this  case  chemical 
forces  give  rise  to  compounds  analogous  to  those  formed 
by  vegetable  organisms.  More  recent  researches  have 
established  that  these  compounds  are  not  merely  analogous 
but  identical.  The  author  does  not  believe  that  a  steel 
exists  absolutely  free  from  carbon. 

Carbides  of  Hydrogen  Produced  by  the  Action  of 
Acids  upon  Cast  Iron  and  Steel. — M.  Dumas. — When 
a  metal  is  combined  with  a  non-metallic  body,  and  this 
compound  is  submitted  to  the  action  of  an  aqueous  acid, 
the  metal  seizes  the  electro-negative  clement  of  the  acid, 
or  the  oxygen  of  the  water,  whilst  the  non-metallic  body 
and  the  hydrogen  unite  according  to  the  proportions  set 
at  liberty.  In  the  case  of  a  sulphide  or  polysulphide,  we 
shall  have  in  the  first  case  sulphuretted  hydrogen,  and  in 
the  second  a  hydride  of  sulphur.  We  may,  therefore,  with 
some  probability,  according  to  the  nature  of  the  hydrogen 
compound  formed,  characterise  the  metallic  combination 
from  which  it  is  derived.  The  bodies,  whose  formation 
M.  Clocz  has  established,  belong  to  the  series  which  the 
author  has  designated  by  the  symbol  C*HM.  Hence  we 
may  conclude  that  these  compounds  are  derived  from  a 
carcide  of  iron,  FeC,  which,  under  the  influence  of  water 
and  an  acid,  gives  FeO+CH  ;  the  latter,  condensing  more 
or  less,  produces  polymers  of  the  series  CnHn.  The  mere 
meeting  of  carbon  and  hydrogen  in  the  nascent  state,  in 
such  circumstances  sufficing  to  produce  definite  organic 
compounds,  from  which  all  definite  bodies  of  an  organic 
nature  may  be  produced  by  known  procedures  of  trans- 
formation, we  are  more  than  ever  entitled  to  confound 
the  chemistry  of  definite  organic  compound  with  mineral 
chemistry. 

Observations  on  Natural  Dissymmetric  Forces. — 
M.  Pasteur. — The  author  wishes  that  the  products  obtained 
by  M.  Clocz  might  be  submitted  to  the  action  of  polarised 
light  comparatively  with  similar  products  obtained  by  the 
aid  of  magnetised  steel.    All  mineral  products,  and  all 
organic  bodies  obtained  artificially  in  laboratories,  are 
void  of  molecular  dissymmetry,  and  of  the  correlative 
action  upon  polarised  light — properties  which  are,  on  the 
contrary,  both  inherent  in  a  great  number  of  natural 
organic  bodies,  especially  such  as  are  physiologically  of 
the  greatest  importance,  such  as  cellulose,  sugars,  albumen, 
fibrin,  casein,  certain  vegetable  acids,  &c.    Ordinary  suc- 
cinic acid,  indeed,  an  inactive  body,  has  yielded  in  the  hands 
of  Messrs.  Perkin  and  Duppa  paratartaric  acid,  re-soluble 
into  dextro-  and  levo-tartanc  acid,  and  M.  Jungfleisch  has 
subsequently  arrived  at  the  same  result.    Still,  hitherto 
no  simple  active  body  has  been  formed  by  the  aid  of  in- 
active bodies.    The  author  is  disposed  to  believe  that  the 
number  of  paratartarics,  and  of  re-soluble  paratartarics,  is 
considerable.   The  paratartarics  are  one  of  the  forms  of 
bodies  which  have  a  symmetrical  plan,  and  they  originate 
under  the  influence  of  actions  which  have  nothing  dis- 
symmetrical.   The  opposition  between  the  existence  of 
chemical  actions  of  the  symmetric  and  of  the  dissymmetric 
order  was  introduced  into  chemical  science  the  day  when 
it  was  recognised  that  the  physical  and  chemical  proper- 
ties of  dextro-  and  Iaevotartaric  acids,  identical  when- 
ever inactive,  and  non-dissymmetric  bodies  were  made  to 
react  in  their  presence,  became,  on  the  contrary,  unlike 
when  these  acids  were  submitted  to  the  influence  of  dis- 
symmetric bodies.    The  part  of  molecular  dissymmetry 
has  been  also  introduced  as  a  factor  in  vital  phenomena 
There  '  the  day  when  it  was  established  that  a  living  organised 
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ferment  easily  caused  the  dextro-tartaric  acid  to  ferment, 
but  pot  the  hxvo-tartaric ;  and  when  it  was  found  that 
living  beings  derived  the  carbon  necessary  for  their  nutri- 
tion from  dextro-tartaric  in  preference  to  Ixvo-tartaric 
acid.    Since  there  is  dissymmetry  in  immediate  natural 
principles)  especially  in  those  which  may  be  regarded  as 
the  primordial  constituents  of  the  living  cell ;  since  vege- 
tables produce  simple  dissymmetric  substances  to  the 
exclusion  of  the  inverse  order  ;  since,  contrary  to  what 
takes  place  in  our  laboratories,  the  vegetable  kingdom 
does  not  form  exclusively  paratartaricsor  simple  inactivcs, 
and  that  probably  even  these  latter  produces  are  only 
formed  by  secondary  oxidising  or  reducing  actions  of  the 
same  order  as  those  which  occur  in  mineral  chemistry,  the 
author  concludes  that  dissymmetric  actions  preside  during 
life  in  the  elaboration  of  true  immediate  natural  principles. 
He  thinks  that  we  shall  not  succeed  in  breaking  down  the 
barrier  between  the  organic  and  the  inorganic  until  we 
introduce  into  our  laboratory  reactions  influences  of  the 
dissymmetric  order.    We  should  endeavour  by  all  possible 
means  to  induce  molecular  dissymmetry  by  the  manifesta- 
tions of  forces  having  a  dissymetric  action.    The  author 
suggests  the  action  of  magnetism  upon  bodies  in  the 
nascent  state. 

Falsification  of  Bees'-Wax  with  Japan  Wax.— Ch. 
Mene.—  Japan  wax  has  been  regularly  imported  into 
Europe  for  some  years,  and  is  quoted  at  from  i]  to  2  frs. 
per  kilo.  It  is  extensively  used  for  the  adulteration  of 
bees'  wax,  the  value  of  which  ranges  from  3$  to  4  frs. 
per  kilo.  This  fraud  may  be  detected  by  the  specific 
gravity  of  the  sample.  That  of  bees' -wax  is  0*96931,  that 
of  Japan  wax  t-oo2co.  Vet  all  the  mixtures  containing 
from  50  to  90  per  cent  of  Japan  wax  are  lighter  than 
bees'-wax. 

Products  Formed  by  the  Action  of  Hydrochloric 
Acid  upon  Cast  Iron  and  Steel. — M.  S.  Clocz. — The 
author  obtained  ar.d  analysed  a  hydrocarbon  which  dis- 
tilled between  1180  and  134*,  and  presented  the  properties 
of  caprylene  or  octylene,  C16H16. 

Certain  Points  in  the  History  of  Casein  and  Albu- 
men, with  reference  to  a  Recent  Note  by  M.  Com- 
maille — A.  Ucchamp.— The  author  disputes  the  results 
announced  by  MM.  Millon  and  Commaille,  and  states  that 
he  has  anticipated  their  views  on  the  constitution  of  the 
albumenoids. 

Discrepancy  of  Opinion  as  to  the  Constitution  of 
the  Iron  in  the  Blood. — MM.  Paquelin  and  Joly. — The 
authors  find — That  calcination  is  a  defective  method  for 
determining  the  iron  in  blood.  That  the  results  vary 
according  to  the  duration  of  the  process,  and  the  compo- 
sition of  the  matters  analysed.  That  carbonisation  in 
closed  vessels,  at  the  lowest  possible  temperature,  is  pre- 
ferable. 


Let  Mondes,  Revue  Htbdomada'tre  des  Sciences,  par  L'Abb6 
Moigno,  No.  4,  May  28,  1874. 
Disaggregation  of  Tin.— A  merchant  at  Rotterdam 
forwarded  a  certain  quantity  of  tin  to  Moscow  last  winter, 
in  the  ordinary  form  of  blocks.  The  metal  was  carried  by 
rail  during  a  severe  frost,  and  arrived  at  its  destination  in 
the  form  of  a  coarse  crystalline  powder.  Its  outward 
appearance  was  quite  unlike  that  of  tin  of  good  quality. 
The  attempt  to  re-unite  the  metal  by  fusion  failed,  and 
gave  rise  to  so  large  a  quantity  of  stannic  oxide,  that  the 
whole  mass  appeared  as  a  grey  powder.  A  sample  which 
fell  into  the  hands  of  M.  Oudemans  retembled  in  appear- 
ance molybdic  sulphide,  rather  than  tin.  The  metal  was 
nearly  pure,  containing  only  0  3  per  cent  of  lead  and  iron. 
The  author  thinks  that  the  molecular  modification  pro- 
duced in  this  case  was  due  to  vibration  and  exposure  to  a 
low  temperature. 

"  Petitea  Annates  de  Chimie." — J.  Maumene\ — An 
interesting  paper  addressed  by  the  author  to  the  Chemical 
Society  of  Paris,  with  the  object  of  inducing  that  body  to 
enter  upon  a  formal  investigation  of  his  theories. 


No.  5,  June  4,  1874. 

This  number  contains  no  chemical  matter,  save  what 
occurs  in  the  Comptes  Rtndus. 

No.  6,  June  11, 1874. 
Destruction  of  Cockchafers.— M.  d'Havrincourt.— 
The  author  collected  these  insects  at  the  price  of  a  franc 
per  10  litres,  and  having  destroyed  them  with  gas-liquor 
and  sulphuric  acid,  obtained  a  good  manure.  A  previous 
experiment,  where  the  beetles  were  worked  up  with  lime, 
gave  unsatisfactory  results. 

Manures  for  Beet-root. — G.  Ville. — The  author  con- 
demns the  isolated  use  of  nitrate  of  soda  and  sulphate  of 
ammonia.  If  used  alone  they  increase,  indeed,  the  yield 
but  deteriorate  the  quality,  and  injure  the  soil.  He  re- 
commends to  avoid  the  use  of  animal  matters,  save  in 
moderate  doses,  and  along  with  chemical  manure.  A 
"  complete  "  chemical  manure  gives  a  better  crop  of  beet- 
root than  does  farmyard  dung.  In  the  formula  of  such  a 
chemical  manure  the  dose  of  nitrogen  may  be  brought  up 
to  80  or  85  kilos,  per  hectare.  If  dung  is  to  be  used  along 
with  chemical  manures.  20.000  kilos,  per  hectare  should 
be  spread  and  buried  deeply  in  the  soil  in  autumn.  In 
spring  800  kilos,  of  chemical  manure  should  be  given,  and 
well  harrowed  in  before  sowing.  Remove  all  seed  plants 
whose  roots  are  ill-formed,  and  which  show  less  than 
14  per  cent  of  sugar. 

No.  7,  June  18,  1874. 
Bleaching  Bones  and  Ivory.— M.  Cloer. 

No.  8,  June  25,  1874. 
Oalenit.— This  substance  is  described   as   a  paint 
destined  to  replace  both  red  and  white  lead.    Its  source 
is  galena,  qualities  poor  in  silver  being  preferred,  but  the 
mode  of  preparation  is  not  described. 

Mineral  Manure  from  Bituminous  Schists.— M. 
Belinet. — A  lengthy  paper  on  the  agricultural  value  and 
ethod  of  applying  this  substance. 


me 


Rtimann's  Father  Ztitung,  No.  16,  1874. 

This  number  contains  a  receipt  for  dyeing  an  alkali 
blue  on  garments  (cotton  warps) ;  a  continuation  of  the 
directions  for  dyeing  and  finishing  plushes ;  receipts  for 
printing  black,  silver-grey,  dark  brown,  and  orchil  brown 
on  woollen  goods ;  a  crimson  on  alpaca ;  a  green  and  a 
magenta  on  shoddy;  a  blue  pensi  and  ablonde  on  alpaca; 
for  aniline  blue  on  cotton  yarn,  with  a  base  of  oxide  of 
tin ;  for  a  light  mode  grey,  a  reddish  mode  grey,  a  light 
salmon,  and  a  red-brown  on  woollen  yarn  ;  for  a  blue,  a 
grey,  and  a  claret  on  wool. 

Examination  of  '  Glycerin. — Champion  and  Pellet 
give  the  following  instructions  for  testing  glycerin  : — 
Dilute  with  double  the  weight  of  water,  and  mix  with 
acetate  of  lead.  The  formation  of  a  deposit  is  a  proof 
of  impurity,  which  makes  the  sample  useless  for  various 
pnrposes.  Oxalate  of  ammonia  should  give  no  precipitate. 
Absence  of  colour  is  no  proof  of  purity.  It  should  be 
neutral  to  red  litmus  and  turmeric  papers.  The  presence 
of  glucose — starch  sugar — may  be  detected  by  adding  an 
alkaline  solution  of  the  tartrate  of  copper,  which  produces 
a  red  precipitate  of  the  suboxide  of  copper.  A  genuine 
glycerin,  free  from  sugar,  marks  3^2  of  Baum£'s  hydro- 
meter.   If  lighter  it  is  diluted  with  water. 

No.  17.  1874. 

Rouge  de  Gravelotte.— This  so-called  new  colour  is 
merely  a  cochineal  red,  got  up  in  the  usual  manner  with 
tin  crystals  and  oxalic  acid,  and  "  topped  "  in  a  fresh  dye- 
beck  with  saffranin. 

This  number  contains  receipts  for  a  mode  grey  on 
woollen  yarn ;  for  a  pale  reseda  on  the  same  material ; 
for  a  Nicholson  blue,  a  dark  and  a  silver  drap,  a  blue 
lavender,  a  reseda,  and  a  light  olive  on  wool ;  a  slate  grey 
I  on  alpacas  ;  a  pansey,  a' pale,  medium,  and  dark  grey  on 
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calico  ;  a  wood  brown,  two  scarlets,  a  yellow,  orange,  and 
light  green  for  woollen  printing.  None  of  these  receipts 
offer  any  decided  novelty  or  advantage. 

Adulteration  of  Orchil. — Arsenical  magenta  residues 
are  mixed  up  with  faiina  paste,  and  used  for  adulterating 
orchil  paste. 

No.  18,  1874. 

New  Method  of  Dyeing  Ombres.  (Yarns  dyed  in 
steps  with  shades  of  the  same  colour  progressively  darker 
and  darker.) — The  beck  is  arranged  for  the  lightest  shade, 
and  the  yarns  are  dyed  in  the  ordinary  manner.  Part  of 
the  liquor  is  then  let  off,  so  that  its  level  may  read  to  the 
point  where  the  next  darker  shade  is  to  begin.  The  yarns 
are  lifted,  more  colour  is  added  to  the  beck,  and  the  yarns 
are  then  returned  and  dyed,  taking  care  that  the  portion 
intended  to  remain  of  the  lightest  shade  is  not  immersed. 
The  same  procedure  is  repeated  as  many  times  as  grada- 
tions of  shade  are  required. 

The  article  on  hair-dyes  is  not  adapted  for  our  columns. 

There  are  receipts  for  dyeing  black  and  light  blue  on 
woollen  and  mixed  doubles ;  for  a  chamois  on  wool ;  for 
a  wood-violet  on  woollen  cloth ;  a  copper  and  a  chrome 
black  on  cottons  for  umbrellas. 

Croissant  and  Bertonniere's  Patent. — These  in- 
ventors  make  a  new  class  of  colours  from  vegetable  and 
animal  refuse  of  all  kinds.  The  dyes  obtained  are  said  to 
fix  themselves  upon  all  kinds  of  fibre  without  the  use  of 
mordants. 

Aniline  Black. — Two  shades  can  be  obtained,  according 
to  Lamy,  by  passing  through  chromate  of  potash,  or 
through  soda.  By  passing  through  chromate  of  potash, 
soaping,  washing,  and  passing  through  a  weak  bath  of 
bleaching  soda,  a  violet  colour  is  obtained.  By  passing 
through  a  bath  of  soda,  soaping,  and  washing,  a  blue 
shade  is  produced.  If  both  swatches  are  steeped  in  dilute 
hydrochloric  acid,  at  i°  Bauml  and  180  C,  the  violet 
stands  better  than  the  blue,  which  turns  green.  The 
question  arises  whether  these  two  shades  are  one  and  the 
same  compound  in  different  degrees  of  oxidation,  and  if 
the  black  itself  is  not  a  combination  of  superimposed 
layers  of  these  two  shades.  Lamy  treated  pieces  printed 
with  aniline  black,  and  taken  from  the  dyeing-house  after 
various  terms  of  exposure,  with  chromate  of  potash  and 
with  soda,  and  obtained  a  number  of  violet  and  blue 
shades.  Swatches  from  a  fully  aged  piece  showed,  after 
passing  through  chromate,  a  violet-black,  and  if  treated 
with  soda  a  blue-black. 
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ABRIDGMENTS  OF  PROVISIONAL  AND  COMPLETE 

SPECIFICATIONS. 
An  improved  process  of  and  apparatus  for  manufacturing  taustic 

oda.  Louit  Buis,  fill,  chemist,  Lyon.  October  23.  1873.— No.  3432. 
Steam  is  made  to  pass  through  a  series  ol  pipca  containing  red-hot 
scrap-iron,  and  ia  thereby  decomposed,  the  oxygen  being  conducted 
into  pipes  ol  refractory  material  containing  carbonate  of  soda,  which, 
seizing  or  absorbing  the  oxjgen,  ia  converted  into  caustic  soda.  The 
hydrogen  of  the  steam  is  expelled  by  auilable  means. 

Improved  evaporating  or  recovrsng  furnatt  or  apparatus  t  •  be  used 
for  evaporating  the  water  in  soda-lye,  or  liquids  containing  any 
valuable  sediment  or  body,  so  thai  the  same  may  be  rendered  fit  for 
being  again  used  for  manufacturing  purposes.  Charles  Stevenson, 
Milngavie, Stirling, N.B.  October 25, 1873.— No. 3474.  Thisinvcntion 
relaua  to  distributing  the  soda-lye  or  liquid  to  the  act  on  of  the  fire, 
and  that  by  means  of  perforated  trays,  slits,  rose-pipes,  or  v.  hatcver 
may  best  distribute  or  break  up  the  said  liquid  into  rain-drops  or 
apray;  same  to  be  placed  in  position  as  found  necessary,  the  soda-lye 
being  allowed  to  percolate  the  said  tri>s.  or  s'.its,  or  pipes,  by  its  own 
gravity.  And  also  forcing  the  liquid  through  said  perforations  by 
means  of  a  force-pump,  reserving  the  right  to  force  in  longitudinally 
by  force-pump  a  spray  of  soda-l>e  or  liquid  over  the  flame,  all  for  the 
purpose  of  breaking  up  the  liquid  and  exposing  it  to  the  full  action  of 
the  flame.  Likewise  this  invention  relates  to  the  use  of  agitators  in 
the  furnace  for  the  purpose  of  stirnnK  up  the  sediment  or  ash  which 
will  fall  from  the  evaporated  lye  or  I  quid,  an  as  to  expose  more  fully 
any  moisture  which  may  still  remain  in  the  sediment  whatever  it  may 
be,  and,  at  the  same  time,  seiving  the  |  urpose  of  a  senper  in  drawing 

orward  to  a  tench  f.r.ncd  in  the  furnace  the  recovered  ash  or 


An  improved  method  of  obtaining  a  black  pigment  for  paint  by  the 
utilisation  of  a  chemical  by-product  or  rt fuse,  and  for  the  machinery 
or  apparatus  connected  therewith.  Robert  Owen.  Bowdon,  Chester. 
October  »8,  1873.— No.  3501.  The  by-product  or  refuse  for  manufac- 
turing the  black  pigment  1*  the  residue  arising  from  the  manufacture 
of  prussiate  of  potash,  the  residue  being  commonly  called  animsl 
charcoal  or  carbon  by  the  manufacturers.  This  residue  contains  ashes 
or  gritty  matters  enveloping  or  mixed  among  the  fine  particles  of 
carbon  or  charcoal,  and  the  object  of  this  invention  is  to  separate  these 
coarse  and  fine  matters  in  the  most  efficient  and  economical  manner, 
for  the  purpose  of  enabling  the  finer  particles  to  be  combined  into  a 
black  pigment,  or  used  as  a  powder,  which, when  worked  up  with  boiled 
linseed  oil  and  other  matters  used  by  painters,  produces  a  cheap  and 
durable  black  paint;  but  bluish  shades  can  be  obtained  by  an  admixture 
of  anv  of  the  drugs  used  by  dyers  for  the  purpose  of  having  blue  tinta, 
and  for  the  purposes  of  separation  and  grinding  there  are  tanks,  a 
separating- or  dividing-trough, a  filtering  trough,  and  for  grinding  the 
blocks  a  conical  grinding-mhl. 

Improvements  in  the  process  of,  and  kilns  for,  burning  lime,  bricks, 
tiles,  and  other  articl  s,  and  for  the  calcination  of  minerals.  Major- 
General  Henry  Young  Darracott  Scott,  C.B.,  Ealing,  Middlesex. 
October  *S,  1S73.-N0.  3503.  The  object  of  this  invention  is  the 
economy  of  fuel  in  lime-  and  brick-burning,  and  other  analogous  pro- 
cesses, and  in  the  roasting  of  ores,  such  as  iron  ores.  This  object  ia 
accomplished  by  combining  the  pr  nciplcof  the  ordinary  running  lime- 
kiln or  ordinary  brick-clamp,  in  which  the  mineral  and  fuel  are  inter- 
siraiified,  with  the  flare  principle  ol  burning,  the  flare  being  produced 
by  the  gaaeous  fuel  of  coal,  and  the  coke  which  results  after  the  gasrs 
are  expelled  from  the  coal  being  employed  for  the  layers  of  fuel,  which 
are  mixed  with  the  mineral  or  article  to  be  operated  upon. 

Improvements  in  the  construction  of  thermo-electric  bat  cries  or  piles, 
and  in  the  application  of  the  electric  currents  derived  therefrom  through 
the  medium  of  a  novel  arrangement  of  electro-magnets.  Camille 
Alphonse  Faure,  Trafalgar  Square, Charing  Cross,  Middlesex.  Octo- 
ber 30,  1873.— No.  3540.  The  novelty  of  the  invention  consists  in 
arranging  two  plates  or  cylinders  in  such  a  manner  that  there  will  be 
an  opening  or  annular  apace  formed  between  them,  which  is  filled 
with  sulphurct  of  lead  or  "galena;"  one  of  the  plates  or  cylinders  is 
kept  hot  by  artificial  means,  and  the  other  kept  cool  by  the  application 
of  water.  The  two  plates  or  cylinders  form  the  poles  of  the  thermo- 
pile, which  are  connect  ei  together  by  a  suitable  conductor,  and  which 
receives  the  electro  current  passing  through  the  "galena,"  and 
transmits  it  to  a  magnet,  around  the  cores  of  which  a  number  of 
separate  isolated  stiands  of  wire  are  wound,  each  strand  being  1 
rately  connected  with  the  poles  of  the  bttery  or  thermopile,  tb 
producing  electro-magnetic  power,  which  actuating  an  armature 
through  a  series  of  "  break"  and  "make"  currents, a  revolving  motion 
to  a  shaft  is  given  which  may  be  employed  for  driving  purposes. 

Improvements  sn  apparatus  for  utilising  sewage.  John  Flewitt 
Milnes.  Park  Valley,  Nottingham.  October  31, 1873.— No.  3541.  The 
improvement  consists  in  constructing  a  aeries  of  pits  along  the  sewer 
bsttom.  The  top  of  each  pit  is  provided  with  a  grating,  each  suc- 
ceeding grate  being  a  finer  guage  than  the  preceding  one  ;  over  each 
pit  the  crown  of  the  sewer  has  an  orifice,  through  which  is  passed  a 
tube,  the  bottom  of  which  fits  and  rests  upon  the  kerb  of  the  pit,  while 
the  op  conforms  to  the  shape  of  the  orifice  in  the  crown  of  the  sewer, 
so  as  to  prevent  the  escape  of  gases.  The  solid  sewage  deposited  in 
the  pit  is  emptied  through  the  tube  by  means  of  buckets,  Archimedean 
screws,  or  equivalent  contrivance. 

Improvements  in  removing  sulphur  from  caustic  soda  or  ammonia 
when  containing  suip'ides.  Ernest  Smith,  manufacturing  chemist, 
Glasgow.  November  3,  1873.— No.  3373.  In  the  case  of  soda,  the 
liquor  has  suspended  in  it  granulated  zinc,  with  which  it  ia  agitated 
until  all  the  sulphur  has  combined  with  xinc.  The  zinc  that  is  unacted 
on  is  then  removed,  and  the  zinc  sulphide  settles  to  the  bottom.  Ia 
the  case  of  ammonia,  the  ssme  process  is  adopted,  or  •  solution  of  am- 
moniacal  sslt  may  be  put  in  a  still  with  the  lime  necessary  for 
rendering  the  ammonia  causlic.and  with  a  quantity  of  ferrous  sulphate, 
whereupon  the  caustic  ammonia  may  be  directly  distilled  over  free  from 
sulphur. 

Improvements  in  obtaining  colouring  matters  and  other  substances 
from  certain  waste  materials  resulting  from  the  manufacture  of  gas. 
John  Rowley,  manufacturing  chemist,  Camberwell,  Surrey.  N.  vern- 
ier 4,  1873.— No.  358S.  This  invention  relstes  to  the  production  of 
blue  and  other  colouring  matters,  and  other  substances,  from  certain 
waste  materials  obtained  from  the  purifiers  employed  in  the  manu- 
facture of  gas. 

Improvements  in  the  manufacture  of  soabs  applicable  for  use  as  lubri- 
cants  and  for  other  purposes.  Edouard  George  Peter  Thomas,  Star 
Chemical  Works,  Brentford,  Middlesex.  (A  communication  from 
Jules  Persoz,  chemist,  Ruedes  Ecoles,  Paris).  Nov. 3  1873.— No.  3603. 
This  Provisional  Specification  describes  dissolving  oils  or  fatty  booica 
in  a  heavy  oil,  and  forming  soap  in  the  midst  of  the  liquid  mass  by  the 
addition  of  alkali.  Sodic  and  potassic  soap  are  made  with  a  light  oil 
instead  of  a  heavy  oil.   The  liRht  nil  is  removed  by  distillation. 

ERNERS  CO LLEG E  ore H  EM  I STR Y.— 

EXPERIMENTAL  MILITARY  and  NAVAL  SCIENCES, 
under  the  direction  of  Professor  E.  V.  GARDNER,  F.E.S.,  Ac. 
o  the  late  Royal  Polytechnic  Institution  and  the  I" 
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NOTICE  OF  REMOVAL. 


L.  OERTLING, 

OF 

2*7,    MOOEGATE  STREET, 

CHEMICAL   BALANCE  MANUFACTURER, 

WILL  REMOVE  ON  THE  1st  OF  AUGUST, 


TO 


HIS  NEW  FACTORY, 

Near  Farringdon  Street 

Station.  J  ■ 


TURNMILL  STREET  (' 


Established  179B. 

ROBERT  DAGLISH  &  CO., 

BOILER  MAKERS,  ENGINEERS,  AND 
MILL-WRIGHTS, 
brass  and  i  ron  founders, 

St.  Helen's  Foundry,  Lancashire. 


NOTICE    OF  REMOVAL. 


Makers  of  every  description  of  Chemical,  Collier)'.  Copper  Ore,  Gold 
Mining  and  Glass  Machinery,  including  Crown,  German  Sheet,  and 
Piatt  Glaai  Plant,  a»  supplied  to  some  of  the  largest  Firms  in  England, 
Ireland.  Scotland,  and  Walei. 

Makers  of  the  latest  Improved  Revolving  Black  Ash  Furnace 
withlbicmcns's  Patent  Gas  Arrangement,  and  as  used  in  the  Manufac- 
ture of  Soda. 

Improved  Valveless  Air  Engines,  and  Pumps  for  Acid  Forcing,  Air 
Agitators,  Compressors  for  Collieries,  and  Weldon's  Patent  Chlorine 
Process. 

Caustic,  Chlorate,  Decomposing,  and  Oxalic  Pans, 

Gas  Producers  for  Heating  Furnaces. 

Pyrites  Burners  fur  Irish,  Norwegian,  and  Spanish  Ores. 

Retorts,  Acid,  Gas,  Nitre,  Nitric  Acid,  and  Vitriol  Refining. 

Improved  Steam  Superheaters  for  Resin  Refining,  4c. 

Improved  Steam  Sulphur  Pans. 

Photographs,  and  other  information,  supplied  on  receipt 
  of  Order*.  

0  X  I  DlTo  F    I  RO^N . 

We  are  prepared  to  supply,  on  moderate  terms, 

HYDRATED  PEROXIDE  OF  IRON  (BOG  OCHRE) 

1  quality  aa  supplied  by  us  to  several  of  the  most  extensive  Gas 
Companies,  and  which  has  given  entire  satisfaction. 

FRANCIS  RITCHIE  AND  SONS.  BELFAST. 

CONDENSATION  OF  SMOKE 
AND  GASES. 

HESLOP,  WILSON,  &  BUDDEN, 

Newcastle-upon-Tyne. 

This  Patent  Apparatus  is  exceedingly  simple,  and  inexpensive  in 
construction,  and  is  so  arranged  as  may  seem  best  for  arresting  the 
substances  to  be  operated  upon. 

Affords  to  Manufacturers  and  others  PERFECT 
SAFETY  under  the  Smoke  and  Gases  Acts. 

More  effective  than  Condensing  Towers. 

Large  Chimneys  can  be  done  away  with.   Succeeds  thoroughly  in 

Condensing  Ammonia, 

UTILISES  ALL  EMISSIONS.      OF  GREAT   VALVE  IN 
SMELTING  -WORKS. 


HORATIO  YEATES, 

Optical  and  Philosophical  Instrument 
Maker, 

has  REMOVED  to 

33  KING  ST.,  COVENT  GARDEN,  WX_. 

WILLIAM  FOX,  ~ 

Wholesale  and  Retail  Chemist, 

Sf  1-fLIES 

BARYTES,    CHLORATE  POTASH, 
PHOSPHOEUS,  STEONTIA, 

AND  OTKE«  CHEMICALS, 

Pure  and  Commercial,  at  Market  Prices. 


Price  Lul  foil  free  on  application. 

109   &    in,   BETHNAL  GREEN 

LONDON,  E. 


ROAD 


NEEDHAM  &  KITE, 

PHCENIX    IRON  WORKS, 

VAUXHALL,  XiOILTlDOIEsr 

Engineers, 

Patentees  and  Manufacturers  of  the 
FILTER    PRESS    FOR  SEMI-FLUIDS 


AND  FOR 

CLARIFYING^  LIQUORS.  

David    Smith  Kidd, 

ommercial    Street,  Shoreditcb,  N.b. 


Methylated  Spirits 
Licensed    Maker,  Con 
1  Also  FINISH.  FUSEL  OIL,  and  RECT ■  NAPHTHA 

COAL-TAR 


PRODUCTS. 

NAPHTHAS 


The  Machine  can  be  seen  at  Work  at  JOHNSON  and  HOODS. 

IESLOP,  WILSON,  and  j 


11,  Cross  Street,  Manchester,  ana  nr.M.wi 
UUDDLN  will  be  glad  to  furnish  ail  particulars. 


BENZOLES,    TOLUOLES,  and 
(of  all  Classifications). 
CARBOLIC  ACID,  ANTHRACENE,  4c,  &c. 

JOHN  CLARKSON  MAJOR, 

(Established  1851). 

Chemical  Works,  Wolverhampton. 

EXTRACTOR  OF  COAL-TAR  PRODUCTS. 
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The  Public  Analysts. 


THE 


CHEMICAL  NEWS. 

Vot.  XXX.   No.  768. 


THE  PUBLIC  ANALYSTS, 

AND  THE 

REPORT  OF  THE  ADULTERATION  OF  FOOD 
COMMITTEE. 


As  will  be  seen  from  the  report  of  the  meeting  held  at  the 
Cannon  Street  Hotel  on  Friday  last,  the  Public  Analysts, 
to  a  man,  utterly  rejected  the  proposal  of  the  Select  Par- 
liamentary Committee,  that  all  disputed  cases  should  be 
referred  to  the  Inland  Revenue  Laboratory  at  Somerset 
House.  In  addition  to  the  arguments  against  this  scheme, 
which  we  have  already  laid  before  our  readers,  it  was 
urged  that  the  award  of  any  referee,  however  qualified, 
should  be  made  on  oath,  and  should  be  liable,  like  all 
other  evidence,  to  be  tested  by  cross-examination.  Neither 
the  Local  Government  Board,  nor  Parliament  itself,  can 
invest  any  chemist  with  the  infallibility  which  the  sug- 
gestion of  the  Select  Committee  would  require. 

We  feel  bound  to  congratulate  the  Public  Analysts  on 
their  good  taste  and  moderation.  The  contemplated 
"  aggression  "  was  rejected  without  the  introduction  of 
personalities,  and  without  any  desire  to  carry  the  war  into 
the  enemy's  country.  It  is  not  unreasonable  to  hope  that 
the  number  of  disputed  cases  will  be,  in  future,  much 
reduced.  The  methods  for  the  analysis  of  articles  of  food 
are  undergoing  great  and  rapid  improvement.  The  vexed 
question,  "  What  is  an  adulteration  ?"  which  has  occa- 
sioned no  small  diversity  of  opinion,  will  receive  an 
approximate  solution.  But,  if  referees  are  needed,  there 
can  be  no  doubt  that  the  selection  should  be  made  by  the 
Public  Analysts  themselves.  Let  them,  we  say,  have  the 
right  of  choosing  a  few  men  of  undisputed  standing  and 
of  known  special  experience,  and  let  the  services  of  these 
be  called  in  if  a  disputed  case  should  arise. 

As  little  favour  was  shown  to  the  other  proposal,  that 
every  candidate  for  the  office  of  Public  Analyst  should 
have  passed  an  examination  at  South  Kensington.  Whilst 
it  was  fully  admitted  that  the  exclusion  of  unqualified 
men  was  essential,  it  was  contended  that  the  proposed  , 
scheme  would  give  a  monopoly  of  patronage  to  one  par- 
licular  institution,  or  to  its  head  for  the  time  being,  which 
would  be  grossly  unfair  to  other  schools  and  to  the  pupils 
of  private  analysts,  and  which  would  ultimately  lead  to 
abuses.  A  Committee  chosen  by  the  Public  Analysts 
themselves  would  be  the  most  suitable  body  to  test  the 
qualifications  of  every  future  candidate.  This  is,  we 
think,  indisputable,  and  it  is  in  harmony  with  general 
precedent.  Who,  for  instance,  decides  whether  a  young 
man  is  fit  to  be  admitted  as  a  Member  of  the  Pharma- 
ceutical Society,  and,  as  such,  to  be  allowed  to  compound 
and  dispense  medicines  ?  Not  a  Government  department, 
not  some  one  person  holding  some  particular  public  ap- 
pointment; but  a  body  of  examiners  chosen  by  the  Council 
of  the  Pharmaceutical  Society.  Why,  in  like  manner, 
should  not  the  Public  Analysts,  or  their  Council,  appoint 
examiners  to  test  the  fitness  of  candidates  ;  and  why 
should  not  the  law  recognise  and  uphold  their  authority, 
as  it  does  in  parallel  cases  ? 

This  brings  us  to  the  most  interesting  consideration  in 
connection  with  the  late  meeting — the  professional 
organisation  of  analytical  chemists.  Such  an  organisa- 
tion we  have  long  contended  for.  We  hold  it  necessary 
for  the  exclusion  of  incompetent  and  dishonourable  in- 
truders, for  the  maintenance  of  a  strict  professional 
etiquette,  and  for  the  elevation  of  the  professional  status. 
We  see  in  it  the  only  means  to  do  away  with  the  scandal 
of*  high"  and  "low1'  analyses,  made  respectively  to  sell 
by  or  to  buy  by.   Therefore  we  rejoice  when  we  see  any 


movement,  however  slight,  in  the  required  direction.  Still 
we  do  not  conceal  from  ourselves  that  the  Committee 
appointed  by  the  meeting  on  Friday  last  to  arrange  the 
preliminaries  of  the  proposed  Association  have  taken  in 
hand  a  most  arduous  task.  The  first  step  is  almost  as 
difficult  as  was  placing  the  first  stone  of  the  dome  of 
St.  Peter's.  At  the  very  outset  the  Committee  are  met  by 
the  question,  Who  is  entitled  to  the  membership  of  the 
proposed  Association  ?  Are  they  first  to  examine  each 
other,  and  then  extend  the  operation  to  their  constituents? 
Or  are  they  to  assume  that  all  who  are  already  in  practice 
are  competent,  and  merely  to  lay  down  rules  to  exclude 
all  unqualified  persons  for  the  future  ?  The  latter  pro- 
cedure, with  all  its  drawbacks,  seems  the  only  practicable 
measure.  It  is  what  was  followed  in  the  case  of  the 
medical  profession.  When  the  modern  Acts  for  regulating 
the  standards  of  medical  education  were  passed,  it  was 
enacted  that  all  persons  in  practice  at  that  time  should  be 
recognised  without  further  enquiry,  but  that  all  new 
cand.Jates  should  give  proof  of  their  satisfactory  quali- 
fication  in  manners  prescribed.  It  is  difficult  to  see  how 
the  Committee  of  the  proposed  Analysts'  Association  could 
do  better  than  follow  this  precedent.  When  once  the 
Association  is  formed,  incompetence  will  begin  to  feel 
uncomfortable,  and  will  gradually  be  eliminated. 

We  notice,  however,  with  regret  that  the  Association 
proposes  confining  its  operations  to  the  analysts  of  food. 
This,  we  think,  is  a  mistake.  It  would  surely  have  been 
better  to  have  invited  all  analytical  and  consulting 
chemists  to  come  in  and  join  the  movement.  At  present 
the  Association  will  represent,  not  an  entire  profession, 
but  merely  the  fragment  of  one.  In  other  departments, 
among  metallurgical,  agricultural,  and  tinctorial  chemists, 
there  is  the  same  need  for  organisation,  and  attempts  have 
been  made  to  supply  the  want.  The  broader  the  basis 
of  the  Association,  the  greater  will  be  its  influence  with 
the  public,  with  the  press,  with  the  scientific  world  at 
home  and  abroad,  and  with  Government.  We  must, 
therefore,  suggest  to  the  Committee,  who  have  now  begun 
their  labours,  to  consider  whether  the  union  of  the  whole 
profession  should  not  be  attempted.  A  "  Public  Analysts' 
Association  "  will  be  a  good  thing,  both  for  its  members 
and  for  the  public ;  but  an  "  Analytical  and  Consulting 
Chemist's  Association  "  would  be  many  degrees  better. 
If,  however,  the  latter  is  not  immediately  practicable,  let 
us  by  all  means  accept  the  former  as  an  instalment. 

We  were  much  pleased  with  a  few  remarks  made  at  the 
meeting  on  the  necessity  of  the  Public  Analyst  taking  up 
a  perfectly  neutral  position,  and  not  seeking  to  do  the 
work  either  of  an  attorney  or  an  inspector.  It  would 
greatly  strengthen  his  position  with  the  public  if  he  were, 
whenever  possible,  kept  in  ignorance  of  the  very  name 
of  the  tradesman  whose  wares  he  is  examining.  We  shall 
endeavour  to  return  to  this  subject,  to 
certain  of  its  more  prominent  features. 


ON  CHRYSENINE. 
By  T.  I,.  I'HIPSON,  Ph.D. 


This  is  a  solid  base  which  I  have  extraded  from  crude  chry- 
sene.  A  certain  quantity  of  chrysene  is  placed  in  a  deep 
porcelain  dish,  and  twice  its  volume  or  rather  more  of  boiling 
water  is  poured  upon  it  so  as  to  render  it  as  fluid  as  possible. 
The  water  is  then  acidulated  with  hydrochloric  acid  and  the 
mixture  stirred  well  together  for  some  time;  it  is  then 
allowed  to  cool  and  the  acid  liquid  separated  and  filtered. 
It  is  a  liquid  of  a  bright  yellow  colour,  from  which  am- 
monia precipitates  the  base  in  an  impure  state,  in  the 
shape  of  a  brick-red  precipitate,  more  or  less  impregnated 
with  quinolcine  and  other  bases,  and  smelling  strongly  of 
that  substance.  It  is  transformed  into  sulphate  and  re-pre- 
cipitated, and  this  operation  repeated  once  or  twice. 
Finally  the  concentrated  aqueous  solution  of  the  sulphate, 
which  is  dark  orange  with  a  red  fluorescence,  is  < 
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that  these  bodies  are  not  salt  in  the  common  acceptation 
of  the  word,  but  compounds  analogous  to  the  alkaline 
hydrates.  From  the  adion  of  pyrogallol  we  may  learn 
whether  any  given  substance  really  fulfils  the  functions 
of  an  acid,  and  if,  consequently,  its  neutral  compounds 
with  bases  may  be  ranked  in  the  class  of  salts.  On  the 
other  hand,  the  property  of  the  reddish  brown  pyTOgallo- 
fcrric  liquors  of  changing  and  giving  a  black  precipitate  of 
tanno-melanate  of  iron  ;  that  of  the  ferro-potassic  tartrate 
and  ferric  acetate  blues,  which  leads  to  the  same  result,  I 
either  slowly,  or  instantly  on  boiling,  suggests  the  idea  of  1 
an  application  to  dyeing  and  calico-printing.  In  dyeing, 
the  pieces  or  yarns  must  be  kept  moist,  so  as  to  produce 
insolubility  and  fix  the  colour.  In  case  of  printing  it  will 
be  found  advantageous  to  cause  the  pyrogallol  to  ad  upon 
a  mixture  of  acetate  of  soda  and  iron  mordant,  free  from 
excess  of  acid,  thicken,  print,  and  steam.  The  black  is 
not  a  good  shade,  but  may  serve  as  a  base  for  compound 
colours  in  steam  styles. 

Part  Played  by  Salts  in  the  Adion  of  Drinking' 
Waters  upon  Lead. — M.  Fordos. — A  detailed  account 
of  the  adion  of  certain  salts  in  retarding  or  promoting  the 
adion  of  water  upon  metallic  lead.  The  salts  examined 
were  sulphate  of  soda,  chloride  of  sodium,  chloride  of 
ammonium,  nitrate  of  ammonia,  sulphate  of  lime  in 
saturated  solution,  saturated  solution  of  sulphate  of  lime 
mixed  with  common  salt,  and  sulphate  of  magnesia.  In 
all  these  cases  the  lead  was  attacked,  and  small  quantities 
of  it  were  found  in  solution. 

Extradion  of  Boracic  Acid  from  Bromatro-Calcite. 
— This  mineral  contains — 

Boracic  acid    4a 

Soda   g 

Lime   13 

Water   37 

100 

It  is  found  in  several  distrids  of  the  state  of  Nevada.  To 
extrad  the  boracic  acid  the  mineral  is  evaporated  with 
sulphuric  acid  in  leaden  pans  to  the  consistence  of  a  thick 
paste,  which  is  then  run  out,  and  which  hardens  as  it 
cools.  It  is  then  placed  in  cast-iron  cylinders,  which  arc 
heated  to  redness,  whilst  a  current  of  steam  passes  through. 
The  boracic  acid  is  volatilised  with  the  steam,  and  con. 
dense*  in  chambers  lined  with  lead.  To  remove  the  sul- 
phuric  acid  the  vapours  pass  at  first  through  a  layer  of 
coke,  arranged  in  the  upper  part  of  the  cylinders,  which 

educes  the  sulphuric  acid  to  sulphurous. 
Improvement  of  Old  Zinc  White. — M.  A.  Speidel. 

-If  kept  for  a  long  time  zinc-white  becomes  granular  and 
gritty,  and  useless  for  painting.  It  may  be  restored  by 
ignition  in  an  earthen  crucible. 

Patera's  Mercurial  Furnace.— M.  Kustel.— This  is,  in 
principle,  a  muffle  furnace.  The  ore  must  be  previously 
pulverised ;  but  the  expense  of  this  operation  is  unimpor- 
tant if  compared  with  the  improved  yield  of  metal.  In  the 
retort  process,  as  used  at  Idria,  a  loss  of  37  per  cent  of 
mercury  is  admitted,  but  if  the  yield  is  compared  with  the 
adual  composition  of  the  ore,  the  loss  will  be  found  greater 
by  12  per  cent.  Patera  considers  that  his  process  yields 
84  per  cent  of  the  mercury  present  in  the  ore.  The  author 
has  examined  the  residues,  and  found  them  completely 
free  from  mercury.  The  temperature  in  the  experiment 
was  kept  all  along  below  redness. 

Action  of  Mineral  Acids  upon  Sugar  in  Presence 
of  the  Organic  Salts  Contained  in  the  Juice  of  Beet- 
Root. — M.  E.  Feltz. — The  author  found  in  his  experi- 
ments the  inversion  of  sugar  less  considerable  than  he  bad 
been  led  to  exped. 

Determination  of  Grape-Sugar  in  Beet-Root.— 
M.  G.  Krause.— Independently  of  cane-sugar  bect-root 
contains  grape-sugar  to  the  extent  of  about  01  percent. 
In  spring,  when  the  root  has  remained  underground  during 
he  winter,  the  proportion  may  rise  to  0  3  or  0  4  per  cent. 


A  moist  season  is  favourable  to  its  produdion.  To  deter- 
mine the  amount,  roo  c.c.  of  beet-root  juice  are  shaken  up 
with  10  c.c.  of  basic  acetate  of  lead.  The  mixture  is 
filtered,  washed,  and  the  mixed  filtrate  and  washings 
freed  from  excess  of  oxide  of  lead  by  carbonic  acid.  An 
excess  of  this  gas  must  be  avoided  to  obviate  even  the 
slightest  acidity  of  the  liquid.  The  neutral  acetate  of 
lead  present  is  then  thrown  down  with  carbonate  of  soda, 
and  the  liquid  is  boiled  for  a  quarter  of  an  hour  to 
coagulate  the  albumen.  It  is  filtered,  heated  to  100*,  and 
mixed  with  Fehling's  test  in  slight  excess.  After  digestion 
for  one  hour  in  the  water-bath,  the  suboxide  of  copper 
formed  is  colleded,  and  converted  into  cupric  oxide  by 
ignition  in  contad  with  air.  The  weight  of  this  oxide, 
multiplied  by  the  fador  0-4534,  gives  the  weight  of  glucose 
present  in  the  juice.  It  is  necessary  to  operate  rapidly, 
and  carefully  avoid  acidity  in  the  liquid. 

Determination  of  the  Yield  of  Crude  Sugar. — 
M.  Schcibler. — To  value  a  sample  of  crude  sugar,  the 
author  treats  it  with  alcohol  mixed  with  acetic  acid,  and 
already  saturated  with  sugar.  The  apparatus  consists  of 
two  flat-bottomed  flasks.  The  first,  of  50  c.c.  capacity, 
has  a  stopper  cut  sloping  to  admit  of  the  circulation  of 
air.  It  is  perforated  with  two  holes,  through  which  pass  a 
short  tube  designed  for  the  introdudion  of  the  exhaustion 
liquids,  and  a  tube  reaching  to  the  bottom,  and  widened 
at  its  lower  end,  over  which  is  stretched  a  piece  of  flannel 
to  serve  as  a  filter.  This  filter-tube  is  extern  ally  con  neded 
with  the  second  flask  by  means  of  a  caoutchouc  tube. 
The  latter,  100  c.c.  in  capacity,  is  fitted  with  a  tube  for 
conneding  with  the  former  flask,  and  another  tube,  short, 
and  fitted  externally  with  a  caoutchouc  tube  and  a  pinch- 
cock.  This  flask  serves  as  an  aspirator  when  a  partial 
vacuum  is  made  in  it.  A  weighed  quantity  of  the  sugar 
under  examination  is  placed  in  the  first  flask,  and  succes- 
sively exhausted  with  the  following  liquids : — (1)  Alcohol 
at  85  per  cent,  containing  50  c.c.  of  acetic  acid  per  litre, 
and  saturated  with  pure  sugar ;  (2)  alcohol  at  92  percent ; 
(3)  alcohol  at  96  per  cent,  both  saturated  with  sugar. 
These  three  liquids  are  kept  in  bottles  along  with  an 
excess  of  sugar-candy.  Finally,  the  sugar  is  washed  with 
a  few  drops  of  absolute  alcohol,  then  dissolved  in  water, 
and  examined  with  the  saccharimeter. 

Utilisation  of  Waste  Soap-Lyes  and  Oily  Liquors. 
— M.  H.  Vohl. — Instead  of  separating  the  fatty  matters 
from  the  water  by  means  of  mineral  acids,  the  author 
proposes  to  treat  them  with  salts  of  magnesia.  Mag- 
nesian  soaps  are  thus  formed,  containing  60  per  cent  of 
fatty  matter,  and  which  may  be  used  in  the  manufadurc 
of  gas  for  lighting  purposes. 

Contribution  to  the  Theory  of  Bleaching. — P.  de 
Wilde. -The  material,  suitably  divided,  is  boiled  with 
water,  taken  out,  allowed  to  drain,  and  then  exposed  to 
the  adion  of  gaseous  chlorine.  After  some  time  it  is 
boiled  in  water.  If  sprinkled  with  water  containing 
caustic  soda,  equal  in  quantity  to  the  tenth  of  the  original 
weight  of  the  material,  it  softens,  and  is  then  easily  and 
finally  bleached  with  chloride  of  lime  at  1'  B.  The 
bleached  fibre  has  a  silky  lustre. 


Berichtt  dtr  Dtutschtn  Chemitchen  GtutUckaft  tu  Berlin, 
No.  8,  May  it,  1874. 

Coniferin  and  its  Conversion  into  the  Aromatic 
Principle  of  Vanilla. — Ferd.  Tiemann  and  W.  Haar- 
mann. — The  authors  commence  with  describing  the  pre- 
paration of  coniferin,  the  juice  scraped  from  recently 
felled  and  barked  pine  trees  in  spring-time  being  the  raw 
material.  It  is  then  split  up  by  digestion  at  a  gentle  heat 
with  a  small  quantity  of  emulsion.  The  vanillin  thus 
obtained  is  at  first  inodorous,  but  in  course  of  time 
acquires  a  faint  odour  of  vanilla.  Coniferin,  C,6HuOs, 
furnishes  the  following  series  of  produds  : — Ci0H,2Oj 
(grape  sugar,  C6H  i,06) ;  vanillin,  CgHgOj;  protocatechuic 
acid,  C7H604;  pyrocatechin,  CeHcO,. 
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On  Hydrargyramids. — A.  Oppenheim  and  S.  Pfaff. — 
The  authors  obtained  a  .phenylated  hydrargyracetamid 
{C^HjONCe^JiHg,  which  crystallises  from  alcohol  in 
small  colourless  needles,  melting  at  215°  with  partial  de- 
composition. 

Contributions  to  the  History  of  the  Terpenes.— 
A.  Oppenheim  and  S.  Pfaff.— The  authors  endeavoured  to 
throw  light  upon  the  constitution  of  the  terpenes — hydro- 
carbons of  the  formula  CtoHie — by  converting  them  into 
cymols,  C10H14,  and  determining  the  nature  of  the  latter 
by  the  study  of  their  oxidation-produds,  They  report  on 
the  results  obtained  with  tereben,  born;en,  geranien,  and 
eucalypten. 

Compounds  Connected  with  "  Stenhouse's  Sub- 
stance," Urethan  Derivatives.  — C.  Bischofl.— The 
author  examines  the  adion  of  acetal,  mono-chlor-acetal, 
chloral,  bromal,  croton-chloral,  valeraldehyd,  mono-chlor- 
valeral,  and  oil  of  bitter  almonds  upon  urethan. 

On  Oxsethen-Toluydin.  —  Eugene  Demote.  —  The 
author  describes  the  preparation  and  properties  of  this 
compound,  C9Ht«NO  ;  its  double  platinum-chloride,  | 
oxalate,  and  acid  sulphate;  its  behaviour  with  CH3I 
when  methyl-oxxtben-toluydin  is  obtained  ;  the  double 
platinum-chloride  of  the  latter,  and  its  behaviour  with 
CHjI ;  and  the  formation  of  the  double  chlorides  of 
platinum  and  of  gold  with  dimethyl-tolyl-oxxthen- 
ammonium-cbloride.  He  further  describes  dioxxthen- 
toluydin,  and  the  produds  obtained  by  the  dehydration  of 
oxatthen-toluydin. 

New  Method  for  the  Expeditious  Preparation  of 
Olycol. —  Eugene  Demote. — 102  parts  of  dry  acetate  of 
potash,  195  of  xthylcn  bromide,  and  200  of  alcohol  at 
So  per  cent,  are  heated  to  aboil  for  sixteen  to  eighteen 
hours  in  a  flask  provided  with  a  cohobator.  The  liquid  is 
filtered  from  the  bromide  of  potassium  and  distilled,  first 
i.»  the  water-bath,  and  then  in  the  oil-bath. 

Communications  from  the  Laboratory  at  Greifs- 
wald. — H.  Limpricht. — These  communications  relate  to 
a  new  nitro-totuydin,  and  to  benzol-nitro-toluydin. 

Ammonia- Soda  Process.— Kud.  Ounsberg. — A  criti- 
cism on  Prof.  A.  Bauer's  paper  on  the  same  tubjed 
(BerichU,  Heft  5.  p.  272).  The  author  finds  from  his 
experiments  that  the  most  advantageous  yield  of  soda  by 
this  process  depends  on  regulating  the  respedive  propor- 
tions of  common  6alt,  ammonia,  and  water,  so  that  at  the 
end  of  the  transformation  there  may  remain  a  saturated 
volution  of  sal-ammoniac.  The  whole  process  hinges 
upon  degrees^of  solubility. 

Constitution  of  Hypoaulphurous  Acid.  —  Hans 
Bunte. — A  hypothetical  paper. 

Constitution  of  Terebinic  Acid. — R.  Fittig  and  B. 
Mielck.— An  examination  of  the  formulas  proposed  for 
certain  derivatives  of  terebinic  acid. 

On  Oroselon. — H.  Hlasiwetz. — With  reference  to  the 
paper  by  v.  Gorup-Bcsanez  (Btrichie,  Heft  vii.,  p.  564)  on 
peucedanin,  the  author  announces  that  he  has  been  for 
some  time  engaged  with  the  investigation  of  oroselon,  a 
substance  extraded  from  peucedanin. 

On  Oentianin.— H.  Hlasiwetz  and  J.  Habermann.— 
A  preliminary  communication.  Gentianin  (gentisin)  is  a 
compound  closely  related  to  maclurin,  and  is  easily  re- 
solved, by  melting  caustic  potash,  into  an  acid  isomeric 
with  protocatechuic  acid,  C7H&O4,  phloroglucin,  CoHoOj, 
and  acetic  acid. 

No.  9,  June  8,  1874. 

Crystalline  Form  and  the  Molecular  Modifications 
of  Selenium.— C.  Rammelsbcrg.— The  author  finds  that 
sulphur  and  selenium  are  isomorphous,  and  that  the 
parallelism  between  the  two  is  easily  demonstrated. 
Selenium  exhibits  four  modifications — (t)  amorphous,  red, 
soluble;  (2)  crystalline,  red,  soluble;  (3)  granular,  grey, 
insoluble  ;  (4)  foliaceous,  almost  black,  insoluble. 


Researches  on  the  Constitution  of  the  Nitrol  Acids. 
— V.  Meyer  and  J.  Locher. — The  authors  examine  propyl- 
nitrolic  acid,  its  behaviour  with  sulphuric  acid,  the  dis- 
tindions  between  propyl-nitrolic  and  ethyl-nitrolic  acids, 
and  the  adion  of  nitrous  acid  upon  pseudo-nitro-propan. 

Precipitation  of  Alumina  by  Borax.— C.  Jehn.— The 
mixture  of  solutions  of  borax  and  alum  is  generally  said 
to  yield  a  borate  of  alumina.  This  is  not  the  case ; 
alumina  is  precipitated,  and  the  readion  is  quantitative. 

Researches  on  the  Volume-Constitution  of  Solid 
Bodies. — H.  Schrccder. — The  volumes  of  the  components, 
and  of  the  respedive  elements  of  every  compound,  are  in 
proportions  which  may  be  expressed  by  simple  whole 
numbers.  All  volumes  can  be  reduced  to  a  common 
measure  of  which  they  are  multiples  by  whole  numbers, 
if  we  bear  in  mind  that  this  common  measure  varies, 
within  narrow  limits,  with  the  crystalline  form.  For  iso- 
morphous bodies  of  one  group  it  is  always  constant. 
Bodies  unite  only  in  multiples  by  whole  numbers  of  equal 
volumes.  All  the  known  corresponding  compounds  of 
ammonium  and  thallium  are  not  merely  isomeric,  but 
isosteric  (of  equal  volume).  The  same 'rule  probably  holds 
good  with  carbonic  acid  and  nitric  acid. 

Loss  of  Nitric  Acid  in  the  Manufadure  of  Sulphuric 
Acid.— W.  Hasenbach.— The  loss  of  nitric  acid  in  the 
working  of  the  chambers  is  due  to  three  causes:  a  portion 
is  retained  by  the  chamber  acid ;  another  portion  passes 
into  the  atmosphere  in  consequence  of  imperfed  absorption 
in  the  Gay-Lussac  tower,  or  faulty  condud  of  the  process  ; 
and,  lastly,  a  part  is  probably  reduced  to  nitrous  oxide,  or 
even  to  free  nitrogen.  Both  in  the  nitrous  tower  acid  and 
the  chamber  acid  the  nitrogen  is  present  in  the  state,  not 
of  nitrous,  but  of  hyponitric  acid.  Sulphurous  acid  reduces 
the  nitric  compounds  not  merely  to  nitric  oxide,  but  some- 
times to  nitrous  acid. 

History  of  Chloride  of  Lime. — C.  Schorlemmer. — A 
controversial  notice  of  Gopner's  paper  on  the  same  subjed. 

Communications  from  the  Laboratory  of  Wurzburg 
University. — J.  Wislicenus. — Mixter,  Conrad,  and  Gold- 
berg have  been  engaged  with  researches  on  the  derivatives 
of  sodium  acetic  ether.  St.  Stepbanowitz  has  prepared 
hydrargyro-phenyl-xanthogen-amid,  CisHjoSjOjHg,  and 
its  silver  compound,  hydrargyro-phenyl-xanthogen-amid 
silver  nitrate. 

New  Method  of  Preparing  Durol. — P.  Jannasch. — 
50  grms.  of  dibrom-dimethyl-benzol,  dissolved  in  benzol, 
were  mixed  with  iodide  of  methyl  and  sodium.  The  flask 
was  heated  in  the  water-bath.  Two  distillates  were 
obtained,  a  liquid  and  a  crystalline,  the  latter  of  which 
had  the  boiling-point  of  durol. 

/"Ethyl-Diacetic  Acid  —  E.  Lippmann.— The  author 
maintains  that  he  has  anticipated  Mixter  by  six  years  in 
the  "  new  "  method  of  preparing  this  acid,  described  in 
No.  7. 

Corredion. — R.  Wagner. — In  reference  to  Professor  v. 
Gurup's  paper  (Berichle,  p.  56S),  the  author  shows  that 
imperatorin  has  been  analysed  by  F.  Dabereiner,  and  its 
identity  with  peucedanin  has  been  shown  by  himself,  as 
appears  on  reference  to  Gmelin's  "  Handbook." 

Addition- Product  of  Bromacetic  Acid  with  Methyl- 
Sulphide  and  its  Derivatives.— Crum  Brown  and  E.  A. 
Letts.— The  objed  of  this  paper  is  to  extend  the  analogy 
between  sulphur  and  nitrogen,  first  shown  in  Oefcle's 
sulphin  compounds. 

Oxidation  of  Butyric,  Capronic,  Succinic,  and  Oxalic 
Acids  by  Nitric  Acid. — E.  Erlenmeyer,  O.  Sigel.  and 
L.  Belli.— The  authors  find  that  normal  butyric  acid  can 
be  converted  by  nitric  acid  into  succinic  acid.  Normal 
capronic  acid  is  oxidised  in  the  same  manner  to  succinic 
and  acetic  acids.  Succinic  and  oxalic  acids  are  com- 
pletely converted  into  carbonic  acid  and  water,  by  dilute 
nitric  acid,  without  the  formation  of  any  tangible  inter- 
mediate produds.  Acetic  acid  is  scarcely  attacked  by 
strong  nitric  acid,  even  at  elevated  temperatures. 

Digitized  by  Google 


84 


Chemical  Notices  from  Foreign  Sources. 


I  Chimkmm.  NlW5, 
<  August  14,  1374. 


Amido-Caprylic  and  Hydroxyl-Caprylic  Acids. — 
E.  Erlenmeyer  and  O.  Siget. — The  former  of  these  acids 
forms  white  nacreous  leaflets,  perfectly  neutral  to  test- 
paper,  which,  if  cautiously  heated,  volatilise  undecom- 
posed  and  without  previous  fusion.  They  are  insoluble 
in  ether,  and  sparingly  soluble  in  water  and  alcohol. 
Hydroxyl-caprylic  acid  crystallises  in  small  colourless 
leaflets,  fusible  at  69-5°,  sparingly  soluble  in  water,  but 
readily  in  alcohol  and  ether. 

Preparation  of  Methylic  Ether.— E.  Erlenmeyer  and 
A.  Knechbaumer. — A  mixture  of  1*3  parts  of  methylic 
alcohol  and  2  parts  of  sulphuric  ether  are  heated  in  a  flask 
fitted  with  a  cohobator.  The  temperature  is  gradually 
raised  to  140*,  a  thermometer  being  immersed  in  the  liquid. 
The  gas  is  washed  in  soda-lye,  and  conducted  into  sul- 
phuric acid  surrounded  by  cold  water,  which  absorbs  and 
retains  600  volumes,  and  from  which  it  can  be  liberated 
by  the  gradual  addition  of  water. 

Certain  Salts  of  Boracic  Acid.— R.  Benedikt.— A 
valuable  paper,  but  not  adapted  for  abstraction. 

Sulpho  Compounds  of  the  Three  Isomeric  Phthalic 
Acids. — Jos.  Schreder. — The  author  prepares  and  ex- 
amines thiophthalic  acid,  and  the  sulpho  compounds  of 
terephthalic  and  isophthalic  acids. 

Correction. — A.  Bauer. — A  controversial  note,  referring 
toGunsberg's  paper  on  the  ammonia-soda  process  (Berichte, 
272). 

On  Nitrobutan. — E.  Demole. — Nitrobutan,  C4HgNOJ( 
is  a  faintly  yellow  oil,  with  an  odour  resembling  that  of 
peppermint. — It  boils  at  137°  to  140°.  It  is  dissolved  by 
potash-lye.  and  re-precipitated  by  acids,  but  does  not  yield 
a  precipitate  with  alcoholic  solution  of  soda.  By  the 
action  of  iron  and  acetic  acid  nitrobutan  is  converted  into 
butylamin. 

Researches  on  Substitution  in  Nitrised  Fatty 
Bodies. — V.  Meyer  and  J.  Tschermak. — The  authors  ex- 
amine dibrom-nitro-ethan,  normal  and  pseudo  nitro- 
propan,  the  bromine  substitution  products  of  the  nitro- 
propans,  the  action  of  bromine  upon  potassium-pseudo- 
nitro-propan,  and  upon  the  normal  compound. 

Communications  from  the  Greifswald  Laboratory. 
— H.  Limpricht.— Fuming  sulphuric  acid  acting  upon 
paratoluydin  forms  an  ortho-  and  a  meta-sulph  acid,  along 
with  an  acid  disulpho  compound.  The  two  latter  have 
been  examined  by  Dr.  v.  Pechmann.  The  meta-sulph 
acid,  on  distillation  with  hydrate  of  potassa,  yields  para- 
toluydin, but  if  briskly  heated  in  a  capsule  para-oxv 


essentially  from  those  of  A.  W.  Hofmann  (BerUhtt,  vii., 
page  522). 

A  New  Constituent  of  Benzoin  from  Sumatra.  

Albert  Theegarten. — A  preliminary  notice.  Besides  ben- 
zoic acid,  and  Unverdorben's  three  resins,  the  author  finds 
in  Sumatra  benzoin  a  volatile  essential  oil,  of  an  odour 
resembling  both  that  of  benzol  and  of  naphthalin.  In 
Siamese  samples  it  was  not  detected. 

Correspondence  from  St.  Petersburg. — A.  Kuhlberp. 
—A.  Buttlerow  has  been  engaged  with  the  examination  of 
trimethyl-acetic  acid,  and  the  constitution  of  pinakolin. 

Pawlow  has  prepared  dimethyl-isobutyl-carbiool,  and 
obtained  from  it  a  new  heptylen. 

A.  Wischnegrodsky  has  examined  dimetbyl-ethyl-acetlc 
acid,  a  new  isomer  of  capronic  acid. 

Beilstein  and  Kurbatow,  by  acting  with  iodine  upon  an 
alcoholic  solution  of  chlor-phenyl-sulphurea,— 

CS(NC6H4C1H)„ 
obtain,  besides,  chloro-phenyl  oil  of  mustard.  C(5H4CINCS ; 
and  trichlor-phenyl-guanidin,  CH1(C<jH4CI)3NJ  ;  and  sul- 
phur, chlor-aniline,  chloro-phenyl-urea,  and  a  sulphur 
compound  which  crystallises  in  needles. 

G.  Gustavson  obtains  iodethyliden  from  chlorethyliden. 
by  adding  the  latter  to  a  solution  of  iodide  of  aluminium  in 
sulphide  of  carbon. 

Tawildarow  obtained  C4H7Br02  by  heating  bromacetyt 
with  aldehyd  to  130"  in  a  sealed  tube. 

Mendelejew  reports  on  an  improved  mercurial  air-pump. 
Ley  and  Popoff  have  studied  the  oxidation  of  the 
secondary  oxyacids  of  the  fatty  series. 

Potilizin  gives  a  preliminary  announcement  of  his  re- 
searches on  the  mutual  displacement  of  the  haloids  in 
their  compounds. 

Gagarin  has  examined  the  isomeric  compounds  of  the 
formula  CjtLBrl. 

Goldstein  finds  that  on  the  cautious  oxidation  of  volatile 
nitro- phenol  by  permanganic  acid  two  nitro-phenols  arc 
united,  and  two  atoms  of  hydrogen  separated  out. 

Reimann's  Farber  Ztitung,  No.  23.  1874. 

This  number  contains  directions  for  dyeing  leather  witli 
aniline  colours. 

An  absurd  receipt  for  dyeing  an  orange  on  cotton — but 
calculated  to  produce  a  brown— is  copied  from  a  rival 
technological  paper. 

There  are  also  receipts  for  a  green  on  half-wool  gar- 
ments; for  bleaching  cotton  ;  for  an  iron  buff  on  cotton 
pieces  ;  for  a  grey  on  wool ;  a  very  pale  grey,  a  greenish 
benzoic  acid  is  formed,  with  traces  of  proto-catechuic  '  mode  grey,  a  reddish  mode  grey,  a  darker  shade  of  the 


acid.  The  diazo  compound,  formed  on  treating  the  meta- 
sulph  acid  with  nitrous  acid,  yields,  on  decomposition 
with  alcohol  under  pressure,  meta-sulpho-toluylic  acid, 
which  forms  colourless  deliquescent  crystals.  On  boiling 
the  diazo  compound  in  water,  para-cresol-meta-sulph 
acid  is  obtained. 

Convenient  Preparation  of  Cuprous  Chloride. — 
K.  Heumann. — 14*2  parts  of  powdered  oxide  of  copper  are 
intimately  mixed  with  7  parts  of  common  zinc  powder, 
and  the  whole  is  put  very  gradually  into  crude  concen- 
trated hydrochloric  acid  in  a  beaker  with  constant  stirring. 
As  soon  as  a  white  sediment  appears  more  hydrochloric 
acid  is  poured  in,  and  the  addition  of  the  powder  is  re- 
sumed till  the  whole  quantity  is  consumed.  Finally,  if  a 
white  powder  has  been  deposited  more  hydrochloric  acid 
is  added,  the  yellowish  brown  liquid  is  allowed  to  settle 
for  a  few  moments,  and  without  stirring  up  the  slight  pre- 
cipitate of  metallic  copper  is  poured  into  a  flask,  which  is 
filled  up  with  boiled  water  and  stoppered.  The  cuprous 
chloride  soon  separates  as  a  snow-white  crystalline  pow- 
der,  which  is  washed  with  distilled  water,  and  dried  in 
darkness. 

Dcsulphurisation  of  the  Oil  of  Mustard.— W.  Weith. 
— The  author's  results  on  the  dcsulphurisation  of  the 
phenyl  mustard  oil,  by  means  of  metallic  copper,  differ 


same,  and  a  light  Havanna  on  cloth  ;  a  scarlet  on  cotton  - 
yarn  ;  an  opal  blue  on  cotton-yarn  and  calico ;  and  a 
vat  blue,  topped  with  logwood,  on  cotton  yarn. 

For  brightening  greys  on  wool  and  mixed  goods  it  is  re- 
commended to  top  them  with  indulin,  known  otherwise  as 
indigo  substitute. 

Wool  may  be  dyed  with  iodine  green  in  the  same  man- 
ner as  with  Nicholson  blue.  For  10  lbs.  of  wool  too  grms. 
of  iodine  green,  and  500  grms.  of  borax,  are  dissolved  in 
water  at  40*  R.  The  raising  bath  should  contain  150  grms. 
of  sulphuric  acid. 

No.  24,  1874. 

The  editor  shows  the  unprofitable  nature  of  a*  fast  blue 
without  indigo"— which,  further,  is  nit  far.t— recom- 
mended by  one  of  his  contemporaries,  and  advises  the  use 
in  its  stead  of  a  vat  blue  topped  with  logwood. 

The  article  on  dyeing  leather  with  the  coal-tar  colours 
is  concluded  with  the  following  receipt  for  glazing : — 
Dissolve  100  grms.  laiftarin  in  1  litre  water  at  60*  R.,  with 
the  addition  of  strong  ammonia  as  required.  This  glaze 
is  particularly  recommended  for  red  shades,  aniline, 
violets,  iodine  green,  &c. 

Unger  has  come  forward  with  a  lengthy  paper  in  defence 
of  his  former  assertion  that  ultramarine  contains  nitrogen 
as  an  essential  constituent. 
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INAUGURAL  ADDRESS  OF  THE  PRESIDENT, 

John  Tyndall,  F.R.S..  D.C.L.  Oxon,  LL.D.  Cantab., 
F.C.P.S.,  Professor  of  Natural  Philosophy  in  the  Royal 
Institution. 

An  impulse  inherent  in  primeval  man  turned  his  thoughts 
and  questionings  betimes  towards  the  sources  of  natural 
phenomena.  The  same  impulse,  inherited  and  intensified, 
is  the  spur  of  scientific  action  to-day.  Determined  by  it, 
by  a  process  of  abstraction  from  experience  we  form  phy- 
sical theories  which  lie  beyond  the  pale  of  experience, 
but  which  satisfy  the  desire  of  the  mind  to  see  every 
natural  occurrence  resting  upon  a  cause.  In  forming 
their  notions  of  the  origin  of  things,  our  earliest  historic 
(and  doubtless,  we  might  add,  our  pre-historic)  ancestors 
pursued,  as  far  as  their  intelligence  permitted,  the  same 
course.  They  also  fell  back  upon  experience,  but  with 
this  difference — that  the  particular  experiences  which 
furnished  the  weft  and  woof  of  their  theories  were  drawn, 
not  from  the  study  of  Nature,  but  from  what  lay  much 
closer  to  them,  the  observation  of  men.  Their  theories 
accordingly  took  an  anthropomorphic  form.  To  super- 
sensual  beings,  which,  "  however  potent  and  invisible, 
were  nothing  hut  a  species  of  human  creatures,  perhaps 
raised  from  among  mankind,  and  retaining  all  human 
passions  and  appetites,"  •  were  handed  over  the  rule  and 
governance  of  natural  phenomena. 

Tested  by  observation  and  reflection,  these  early  notions 
failed  in  the  long  run  to  satisfy  the  more  penetrating  in- 
tellects of  our  race.  Far  in  the  depths  of  history  we  find 
men  of  exceptional  power  differentiating  themselves  from 
the  crowd,  rejecting  these  anthropomorphic  notions,  and 
seeking  to  connect  natural  phenomena  with  their  physical 
principles.  But  long  prior  to  these  purer  efforts  of  the 
understanding  the  merchant  had  been  abroad,  and  ren-  i 
dered  the  philosopher  possible  ;  commerce  had  been  deve-  1 
loped,  wealth  amassed,  leisure  for  travel  and  for  speculation 
secured,  while  races  educated  under  different  conditions — 
and  therefore  differently  informed  and  endowed  —  had 
been  stimulated  and  sharpened  by  mutual  contact.  In 
those  regions  where  the  commercial  aristocracy  of  ancient 
Greece  mingled  with  its  eastern  neighbours,  the  sciences 
were  born,  being  nurtured  and  developed  by  free-thinking 
and  courageous  men.  The  state  of  things  to  be  displaced 
may  be  gathered  from  a  passage  of  Euripides  quoted  by 
Hume: — "There  is  nothing  in  the  world;  no  glory,  no 
prosperity.  The  gods  loss  all  into  confusion  ;  mix  every- 
thing with  its  reverse,  that  all  of  us,  from  our  ignorance 
and  uncertainty,  may  pay  them  the  more  worship  and 
reverence."  Now,  as  science  demands  the  radical  extir- 
pation of  caprice  and  the  absolute  reliance  upon  law  in 
Nature,  there  grew  with  the  growth  of  scientific  notions 
a  desire  and  determination  to  sweep  from  the  field  of 
theory  this  mob  of  gods  and  demons,  and  to  place  natural 
phenomena  on  a  basis  more  congruent  with  themselves. 

The  problem  which  had  been  previously  approached 
from  above  was  now  attacked  from  below;  theoretic  effort 
passed  from  the  super-  to  the  sub-sensible.    It  was  felt 
that  to  construct  the  universe  in  idea  it  was  necessary  to 
*  Home,  "  Natural  History  of  Religion." 


have  some  notion  of  its  constituent  parts— of  what 
Lucretius  subsequently  called  the  "  First  Beginnings." 
Abstracting  again  from  experience,  the  leaders  of  scientific 
speculation  reached  at  length  the  pregnant  doctrine  of 
atoms  and  molecules,  the  latest  developments  of  which 
were  set  forth  with  such  power  and  clearness  at  the  last 
meeting  of  the  British  Association.  Thought  no  doubt 
had  long  hovered  about  this  doctrine  before  it  attained 
the  precision  and  completeness  which  it  assumed  in  the 
mind  of  Democritus,*  a  philosopher  who  may  well  for  a 
moment  arrest  our  attention.  "  Few  great  men,'"  says 
Lange,  in  his  excellent  "  History  of  Materialism,"  a  work 
to  the  spirit  and  the  letter  ot  which  I  am  equally  in- 
debted, "  have  been  so  despitcfully  used  by  history  as 
Democritus.  In  the  distorted  images  sent  down  to  us 
through  unscientific  traditions  there  remains  of  him  almost 
nothing  but  the  name  of  « the  laughing  philosopher,' 
while  figures  of  immeasurably  smaller  significance  spread 
themselves  at  full  length  before  us."  Lange  speaks  cf 
Bacon's  high  appreciation  of  Democritus — for  ample  il- 
lustrations of  which  I  am  indebted  to  my  excellent  friend 
Mr.  Spedding,  the  learned  editor  and  biographer  of 
Bacon.  It  is  evident,  indeed,  that  Bacon  considered 
Democritus  lo  be  a  man  of  weightier  metal  than  either 
Plato  or  Aristotle,  though  their  philosophy  "  was  noised 
and  celebrated  in  the  schools,  amid  the  din  and  pomp  of 
professors."  It  was  not  they,  but  Genscric  and  Attila 
and  the  barbarians,  who  destroyed  the  atomic  philosophy. 
"  For  at  a  time  when  all  human  learning  had  suffered 
shipwreck,  these  planks  of  Aristotelian  and  Platonic  phi- 
losophy, as  being  of  a  lighter  and  more  inflated  substance, 
were  preserved  and  came  down  to  us,  while  things  more 
solid  sank  and  almost  passed  into  oblivion." 

The  principles  enunciated  by  Democritus  reveal  his  un- 
compromising antagonism  to  those  who  deduced  the  phe- 
nomena of  nature  from  the  caprices  of  the  gods.  They 
are  briefly  these: — 1.  From  nothing  comes  nothing. 
Nothing  that  exists  can  be  destroyed.  All  changes  are 
due  to  the  combination  and  separation  of  molecules. 
2.  Nothing  happens  by  chance.  Every  occurrence  has  its 
cause  from  which  it  follows  by  necessity.  3.  The  only 
existing  things  are  the  atoms  and  empty  space ;  all  else 
is  mere  opinion.  4.  The  atoms  are  infinite  in  number,  and 
infinitely  various  in  form  ;  they  strike  together,  and  the 
lateral  motions  and  whirlings  which  thus  arise  arc  the 
beginnings  of  worlds.  5.  The  varieties  of  all  things  de- 
pend upon  the  varieties  of  their  atoms,  in  number,  size, 
and  aggregation.  6.  The  soul  consists  of  free,  smooth, 
round  atoms,  like  those  of  fire.  These  arc  the  most 
mobile  of  all.  They  interpenetrate  the  whole  body,  and 
in  their  motions  the  phenomena  of  life  arise.  Thus  the 
atoms  of  Democritus  are  individually  without  sensation ; 
they  combine  in  obedience  to  mechanical  laws;  and  not 
only  organic  forms,  but  the  phenomena  of  sensation  and 
thought  are  also  the  result  of  their  combination. 

That  great  enigma,  "  the  exquisite  adaptation  of  one 
part  of  an  organism  to  another  part,  and  to  the  conditions 
of  life,"  more  especially  the  construction  of  the  human 
body,  Democritus  made  no  attempt  to  solve.  Empedodes 
a  man  of  more  fiery  and  poetic  nature,  introduced  the 
notion  of  love  and  hate  among  the  atoms  to  account  for 
their  combination  and  separation.  Noticing  this  gap  in 
the  doctrine  of  Democritus,  he  struck  in  with  the  pene- 
trating thought— linked,  however,  with  some  wild  specu- 
lation— that  it  lay  in  the  very  nature  of  those  combinations 
which  were  suited  to  their  ends  (in  other  words,  in  har- 
mony with  their  environment)  to  maintain  themselves 
while  unfit  combinations  having  no  proper  habitat,  must 
rapidly  disappear.  Thus  more  than  2000  years  ago  the 
doctrine  of  the  "  survival  of  the  fittest,"  which  in  our  day 
— not  on  the  basis  of  vague  conjecture,  but  of  positive 
knowledge — has  been  raised  to  such  extraordinary  signi- 
ficance,  had  received  at  all  events  partial  enunciation. J- 
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Epicurus,*  said  to  be  the  son  of  a  poor  schoolmaster  at 
Samos,  is  the  next  dominant  figure  in  the  history  of  the 
atomic  philosophy.  He  mastered  the  writings  of  Demo- 
critus,  heard  lecture6  in  Athens,  returned  to  Samos,  and 
subsequently  wandered  through  various  countries.  He 
finallv  returned  to  Athens,  where  he  bought  a  garden, 
and  surrounded  himself  by  pupils,  in  the  midst  of  whom 
he  lived  a  pure  and  serene  hie,  and  died  a  peaceful  death. 
His  philosophy  was  almost  iJentical  with  that  of  Demo- 
critus,  but  he  never  quoted  either  friend  or  foe.  One  main 
object  of  Epicurus  was  to  free  the  world  from  superstition 
and  the  fear  of  death.  Death  he  treated  with  indifference. 
It  merely  robs  us  of  sensation.  As  long  as  we  arc,  death 
is  not ;  and  when  death  is,  we  are  not.  Life  has  no  more 
evil  for  him  who  has  made  up  his  mind  that  it  is  no  evil 
not  to  live.  He  adored  the  gods,  but  not  in  the  ordinary 
fashion.  The  idea  of  divine  power,  properly  purified,  he 
thought  an  elevating  one.  Still  he  taught—"  Not  he  is 
godless  who  rejects  the  gods  of  the  crowd,  but  rather  he 
who  accepts  them."  The  gods  were  to  him  eternal  and 
immortal  beings,  whose  blessedness  excluded  every  thought 
of  care  or  occupation  of  any  kind.  Nature  pursues  her 
course  in  accordance  with  everlasting  laws,  the  gods  never 
interfering.    They  haunt— 

"  The  lucid  interspace  of  world  and  w^rld 

Where  never  creeps  a  cloud  or  moves  a  wind. 

Nor  ever  fall*  the  least  white  star  of  sno*-, 

Nor  ever  lowest  roll  of  thunder  moms, 

Nor  iound  of  human  sorrow  mounts  to  mar 

Their  sacred  everlasting  calm."t 
I.ange  considers  the  relation  of  Epicurus  to  the  gods 
subjective;  the  indication,  probably,  of  an  ethical  re- 
quirement of  his  own  nature.  We  cannot  read  history 
with  open  eyes,  or  study  human  nature  to  its  depths,  and 
fail  to  discern  such  a  requirement.  Man  never  has  been, 
and  he  never  will  be,  satisfied  with  the  operations  and 
produces  of  the  Understanding  alone  ;  hence  physical 
science  cannot  cover  all  the  demands  of  his  nature.  Hut 
the  history  of  the  efforts  made  to  satisfy  these  demands 
might  be  broadly  described  as  a  history  of  errors-  the 
error  consisting  in  ascribing  fixity  to  that  which  is  fluent, 
which  varies  as  we  vary,  being  gross  when  we  arc  gro^s, 
and  becoming,  as  our  capacities  widen,  more  abstract  and 
sublime.  On  one  great  point  the  mind  of  Epicurus  was 
at  peace.  He  neither  sought  nor  expected,  here  or  here- 
after,  any  personal  profit  from  his  relation  to  the  gods. 
And  it  is  assuredly  a  fact  that  loftiness  and  serenity  of 
thought  may  be  promoted  by  conceptions  which  involve 
no  idea  of  profit  of  this  kind.  "  Did  I  not  believe,"  said 
a  great  man  to  me  cmcc,  "  that  an  Intelligence  is  at  the 
heart  of  things,  my  life  on  earth  would  be  intolerable." 
The  utterxr  of  these  words  is  not,  in  my  opinion,  rendered 
less  noble,  but  more  noble,  by  the  fad  that  it  was  the 
need  of  ethical  harmony  here,  and  not  the  thought  of 
personal  profit  hereafter,  that  prompted  his  observation. 

A  centuiy  and  a  half  after  the  death  of  Epicurus, 
Lucretius*  wrote  his  great  poem,  "On  the  Nature  of 
Thint's,"  in  which  he,  a  Roman,  developed  with  extra- 
ordinary ardour  the  philosophy  of  his  Greek  predecessor. 
He  wishes  to  win  over  his  friend  Memnius  to  the  school 
of  Epicurus;  and  although  he  has  no  rewards  in  a  future 
life  to  offer,  although  his  object  appears  to  be  a  purely 
negative  one,  he  addresses  his  friend  with  the  heat  of  an 
apostle.  His  object,  like  that  of  his  great  forerunner,  is 
the  destruction  of  superstition  ;  and  considering  that  men 
trembled  before  every  natural  event  as  a  direct  monition 
from  the  gods,  and  that  everlasting  torture  was  also  in 
prospect,  the  freedom  aimed  at  by  Lucretius  might  per- 
haps be  deemed  a  positive  good.  "This  terror,"  he  says, 
•'  and  darkness  of  mind  must  be  dispelled,  not  by  the  rays 
of  the  sun  and  glittering  shafts  of  day,  but  by  the  aspect 
and  the  law  of  Nature."  He  refutes  the  notion  that  any- 
thing  can  come  out  of  nothing,  or  that  which  is  once 
begotten  can  be  recalled  to  nothing.  The  first  beginnings, 
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the  atoms,  are  indestructible,  and  into  them  all  things 
can  be  dissolved  at  last.  Bodies  are  partly  atoms,  and 
partly  combinations  of  atoms ;  but  the  atoms  nothing 
can  quench.  They  are  strong  in  solid  singleness,  and  by 
their  denser  combination  all  things  can  be  closely  packed 
and  exhibit  enduring  strength.  He  denies  that  matter  is 
infinitely  divisible.  Wc  come  at  length  to  the  atoms, 
without  which,  as  an  imperishable  substratum,  all  order 
in  the  generation  and  development  of  things  would  be 
destroyed. 

The  mechanical  shock  of  the  atoms  being  in  his  view 
the  all-sufficient  cause  of  things,  he  combats  the  notion 
that  the  constitution  of  Nature  has  been  in  any  way  de- 
termined by  intelligent  design.  The  interaction  of  the 
atoms  throughout  infinite  time  rendered  all  manner  of 
combinations  possible.  Of  these  the  fit  ones  persisted, 
while  the  unfit  ones  disappeared.  Not  after  sage  delibe- 
ration did  the  atoms  station  themselves  in  their  right 
places,  nor  did  they  bargain  what  motions  they  should 
assume,  l'rom  all  eternity  they  have  been  driven  to- 
gether, and,  after  trying  motions  and  unions  of  every 
kind,  they  fell  at  length  into  the  arrangements  out  of 
which  this  system  of  things  has  been  formed.  His  grand 
conception  of  the  atoms  falling  silently  through  immea- 
surable ranges  of  space  and  time  suggested  the  nebular 
hypothesis  to  Kant,  its  first  propounder, — "  If  you  will 
apprehend  and  keep  in  mind  these  things,  Nature,  free  at 
once,  and  rid  of  her  haughty  lords,  is  seen  to  do  all  things 
spontaneously  of  hciscli,  without  the  meddling  of  the 
gods."* 

During  the  centuries  between  the  first  of  these  three 
philosophers  and  the  last,  the  human  intellect  was  active 
in  other  fields  than  theirs.  'Die  sophists  had  run  through 
their  career.  At  Athens  had  appeared  the  three  men — 
Socrates,  Plato,  and  Aristotle — whose  yoke  remains  to 
some  extent  unbroken  to  the  present  hour.  Within  this 
period,  also,  the  School  of  Alexandria  was  founded,  Euclid 
wtote  his  "  Elements,"  and  he  and  others  made  some  ad- 
vance in  optics.  Archimedes  had  propounded  the  theory 
of  the  lever,  and  the  principles  of  hydrostatics.  Pythagoras 
had  made  hi*  experiments  on  the  harmonic  intervals, 
while  astronomy  was  immensely  enriched  by  the  disco- 
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more  celebrated  Ptolemy.  Anatomy  had  been  made  the 
basis  of  Scientific  medicine,  and  it  is  said  by  Drapert  that 
viviscdion  then  began.  In  fact  the  Science  of  ancient 
Greece  had  already  cleared  the  world  of.  the  fantastic 
images  of  divinities  operating  capriciously  through  natural 
phenomena.  It  had  shaken  itself  free  from  that  fruitless 
scrutiny  "  by  the  internal  light  of  the  mind  alone,"  which 
had  vainly  sought  to  transcend  experience  and  reach  a 
knowledge  of  ultimate  causes.  Instead  of  accidental 
observation,  it  had  introduced  observation  with  a  purpose  ; 
instruments  were  employed  to  aid  the  senses;  and  scien- 
tific method  was  rendered  in  a  great  measure  complete  by 
the  union  of  Induction  and  Experiment. 

What,  then,  stopped  its  victorious  advance  ?  Why  was 
the  scientific  intellect  compelled,  like  an  exhausted  soil, 
to  lie  fallow  for  nearly  two  millenniums  before  it  could  re- 
gather  the  elements  necessary  to  its  fertility  and  strength  ? 
Bacon  has  already  let  us  know  one  cause ;  Whewell  as- 
cribes this  stationary  period  to  four  causes — obscurity  of 
thought,  servility,  intolerance  of  disposition,  enthusiasm 
of  temper;  and  he  gives  striking  examples  of  each.*  But 
these  characteristics  must  have  had  their  causes,  which 
lay  in  the  circumstances  of  the  time.  Rome,  and  the 
other  cities  of  the  Empire,  had  fallen  into  moral  putre- 
faction. Christianity  had  appeared,  offering  the  Gospel 
to  the  poor,  and,  by  moderation  if  not  asceticism  of  life, 
practically  protesting  against  the  profligacy  of  the  age. 


♦  Monro's  translation.  In  his  criticism  of  this  work  {"  Contempo- 
rary Review,"  1867)  Dr.  Hayman  does  not  appear  to  be  aware  of  the 
really  sound  and  subtile  observations  on  which  the  reasoning  of 
Lucretius,  though  erroneous,  ssmetime*  rests. 

f  "  History  of  the  Intellectual  Development  of  Europe,"  p. 

t  "  History  of  the  Inductive  Sciences,1'  vol.  i. 

Digitized  by  Google 


Chemical  News,  l 
August  31,  !»74-  / 


British  Association. — The  President's  Address. 


83 


The  sufferings  of  the  early  Christians  and  the  extra- 
ordinary exaltation  of  mind  which  enabled  them  to 
triumph  over  the  diabolical  tortures  to  which  they  were 
subjected,'  must  have  left  traces  not  easily  effaced.  They 
scorned  the  earth,  in  view  of  that  "  building  of  God,  that 
house  not  made  with  hands,  eternal  in  the  heavens." 
The  Scriptures  which  ministered  to  their  spiritual  needs 
were  also  the  measure  of  their  Science.  When,  for  ex- 
ample, the  celebrated  question  of  antipodes  came  to  be 
discussed,  the  Bible  was  with  many  the  ultimate  court  of 
appeal.  Augustine,  who  flourished  a.d.  400,  would  not 
deny  the  rotundity  of  the  earth ;  but  he  would  deny  the 
possible  existence  of  inhabitants  at  the  other  side, 
"because  no  such  race  is  recorded  in  Scripture  among 
the  descendants  of  Adam."  Archbishop  Boniface  was 
shocked  at  the  assumption  of  a  "  world  of  human  beings  j 
out  of  the  reach  of  the  means  of  salvation."  Thus  reined  I 
in.  Science  was  not  likely  to  make  much  progress.  Later  ' 
on  the  political  and  theological  strife  between  the  Church 
and  civil  governments,  so  powerfully  depicted  by  Draper, 
must  have  done  much  to  stifle  investigation. 

Whewell  makes  many  wise  and  brave  remarks  regarding 
the  spirit  of  the  Middle  Ages.  It  was  a  menial  spirit. 
The  seekers  after  natural  knowledge  had  forsaken  that 
fountain  of  living  waters,  the  direct  appeal  to  Nature  by 
observation  and  experiment,  and  had  given  themselves  up 
to  the  re-manipulation  of  the  notions  of  their  predecessors. 
It  was  a  time  when  thought  had  become  abject,  and  when 
the  acceptance  of  mere  authority  led,  as  it  always  docs 
in  science,  to  intellectual  death.  Natural  events,  instead 
of  being  traced  to  physical,  were  referred  to  moral  causes; 
while  an  exercise  ol  the  phantasy,  almost  as  degrading  as 
the  spiritualism  of  the  present  day,  took  the  place  of 
scientific  speculation.  Then  came  the  mysticism  of  the 
Middle  Ages,  magic,  alchemy,  the  neo-platonic  philosophy, 
with  its  visionary  though  sublime  abstractions,  which 
caused  men  to  look  with  shame  upon  their  own  bodies  as 
hindrances  to  the  absorption  of  the  creature  in  the 
blessedness  of  the  Creator.  Finally  came  the  Scholastic 
philosophy,  a  fusion,  according  to  Lange,  of  the  least- 


mature  notions  of  Aristotle  with  the  Christianity  of  the 
west.  Intellectual  immobility  was  the  result.  As  a  tra- 
veller without  a  compass  in  a  fog  may  wander  long, 
imagining  he  is  making  way,  and  finding  himself  after 
hours  of  toil  at  his  starling-point,  so  the  schoolmen,  1 
having  tied  and  untied  the  same  knots,  and  formed  and 
dissipated  the  same  clouds,  found  themselves  at  the  end 
of  centuries  in  their  old  position. 

With  regard  to  the  influence  wielded  by  Aristotle  in 
the  Middle  Arcs,  and  which,  though  to  a  less  extent,  he 
still  wields,  I  would  ask  permission  to  make  one  remark. 
When  the  human  mind  has  achieved  greatness  and  given 
evidence  of  extraordinary  power  in  any  domain,  there  is  a 
tendency  to  credit  it  with  similar  power  in  all  other 
domains.    Thus  theologians  have  found   comfort  and 
assurance  in  the  thought  that  Newton  dealt  with  the 
question  of  revelation,  forgetful  of  the  fact  that  the  very 
devotion  of  his  powers,  through  all  the  best  years  of  his 
life,  to  a  totally  different  class  of  ideas,  not  to  speak  of 
any  natural  disqualification,  tended  to  render  him  less 
instead  of  more  competent  to  deal  with  theological  and 
historic  questions.    Goethe,  starting  from  his  established 
greatness  as  a  poet,  and  indeed  from  his  positive  dis- 
coveries in  natural  history,  produced  a  profound  impres- 
sion among  the  painters  of  Germany  when  he  published 
his  "  Farbenlehrc,"  in  which  he  endeavoured  to  overthrow 
Newton's  theory  of  colours.    This  theory  he  deemed  so 
obviously  absuid.  that  he  considered  its  author  a  charlatan, 
and  attacked  him  with  a  corresponding  vehemence  of 
language.    In  the  domain  of  natural  history  Goethe  had 
made  reallv  considerable  discoveries;  and  we  have  high 
authoiitv  for  assuming  that,  had  he   devoted  himself 
wholly  to  that  side  of  science,  he  might  have  reached  in  it 
an  eminence  comparable  with  that  which  he  attained  as  a 
poet.    In  sharpness  of  observation,  in  the  detection  of 

.  Dcpifted  with  terrible  vTvidncJi  in  Renin*  "  Antichrist." 


analogies  however  apparently  remote,  in  the  classification 
and  organisation  of  facts  according  to  the  analogies  dis- 
cerned, Goethe  possessed  extraordinary  powers.  These 
elements  of  scientific  inquiry  fall  in  with  the  discipline  of 
the  poet.  But,  on  the  other  hand,  a  mind  thus  richly  en- 
dowed in  the  direction  of  natural  history  may  be  almost 
shorn  of  endowment  as  regards  the  more  strictly  called 
physical  and  mechanical  sciences.  Goethe  was  in  this 
condition.  He  could  not  formulate  distinct  mechanical 
conceptions:  he  could  not  see  the  force  of  mechanical 
reasoning;  and  in  regions  where  such  reasoning  reigns 
supreme  he  became  a  mere  ignis  faluus  to  those  who  fol- 
lowed him. 

I  have  sometimes  permitted  myself  to  compare  Aristotle 
with  Goethe,  to  credit  the  Stagirite  with  an  almost  super- 
human power  of  amassing  and  systematising  facts,  but  to 
consider  him  fatally  defective  on  that  side  of  the  mind  in 
respect  to  which  incompleteness  has  been  just  ascribed  to 
Goethe.    Whewell  refers  the  errors  of  Aristotle,  not  to  a 
neglect  of  facts,  but  to  "a  neglect  of  the  idea  appropriate 
to  the  facts ;  the  idea  of  Mechanical  cause,  which  is  Force, 
and  the  substitution  of  vague-or  inapplicable  notions,  in- 
volving only  relations  of  space  or  emotions  of  wonder." 
This  is  doubtless  true;  hut  the  word  "  neglect  "  implies 
mere  intellectual  misdirection;  whereas  in  Aristotle,  as  in 
Goethe,  it  was   not,  I  believe,  misdirection,  but  sheer 
natural  incapacity  which  lay  at  the  root  of  his  mistakes. 
As  a  physicist,  Aristotle  displayed  what  we  should  con- 
sider some  of  the  worst  attributes  of  a  modern  physical 
investigator—  indistinctness  of  ideas,  confusion  of  mind, 
and  a  confident  use  of  language,  which  led  to  the  delusive 
notion  that  he  had  really  mastered  his  subject,  while  he 
as  yet  had  failed  to  grasp  even  the  elements  of  it.    He  put 
words  in  the  place  of  things,  subject  in  the  place  of  object. 
He  preached  induction  without  practising  it,  inverting  the 
true  order  of  inquiry  by  passing  from  the  general  to  the 
particular,  instead  of  from  the  particular  to  the  general. 
He  made  of  the  universe  a  closed  sphere,  in  the  centre  of 
which  he  fixed  the  earth,  proving  from  general  principles, 
to  his  own  satisfaction  and  to  that  of  the  world  for  near 
2000  years,  that  no  other  universe  was  possible.  His 
notions  of  motion  were  entirely  unphysical.    It  was 
natural  or  unnatural,  better  or  worse,  calm  or  violent— no 
real  mechanical  conception  regarding  it   lying  at  the 
bottom  of  hi  a  mind.    He  affirmed  that  a  vacuum  could 
d  proved  that  if  it  did  exist  motion  in  it 
ossiblc.    He  determined  a  priori  how  many 
nimals  must  exist,  and  shows  on  general 
!iy  animals  must  have  such  and  such  parts, 
linent  contemporary  philosopher,  who  is  far 
•>  errors  of  this  kind,  remembers  these  abuses 
;'  method,  he  will  be  able  to  make  allowance 
isy  of  physicists  as  to  the  acceptance  of  so- 
called  a  fr.  ri  truths.    Aristotle's  errors  of  detail  were 
grave  and  r  •imerous.    He  affirmed  that  only  in  man  we 
had  the  bca  ng  of  the  heart,  that  the  left  side  of  the  body 
was  colder  :'iat  the  right,  that  men  have  more  teeth  than 
women,  am  that  there  is  an  empty  space,  not  at  the  front, 
but  at  the  1  :ck  of  every  man's  head. 

There  is  me  essential  quality  in  physical  conceptions 
which  was  r  ntirely  wanting  in  those  of  Aristotle  and  his 
followers.  I  wish  it  could  be  expressed  by  a  word  un- 
tainted by  its  associations;  it  signifies  a  capability  of 
being  placed  as  a  coherent  picture  before  the  mind.  The 
Germans  express  the  act  of  picturing  by  the  word  varstclUn, 
and  the  picture  they  call  a  Vorsttllung.  We  have  no 
word  in  English  which  comes  nearer  to  our  requirements 
than  Imagination,  and,  taken  with  its  proper  limitations, 


not  exist,  a:, 
would  he  in; 
species  of  : 
principles  v. 
When  an  c. 
removed  fro 
of  the  a  pri> 
for  the  jcah 


the  word  answers  very  well ;  but,  as  just  intimated,  it  is 
tainted  by  its  associations,  and  therefore  objectionable  to 
some  minds.  Compare,  with  reference  to  this  capacity  of 
mental  presentation,  the  case  of  the  Aristotelian,  who 
refers  the  ascent  of  water  in  a  pump  to  Nature's  abhorrence 
of  a  vacuum,  with  that  of  Pascal  when  he  proposed  to 
solve  the  question  of  atmospheric  pressure  by  the  ascent 
of  the  Puy  de  Dome.    In  the  one  case,  the  terms  of  the 
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explanation  refuse  to  fall  into  place  as  a  physical  image  ; 
in  the  other  the  image  is  distinct,  the  fall  and  rise  of  the 
barometer  being  clearly  figured  as  the  balancing  of  two 
varying  and  opposing  pressures. 

During  the  drought  of  the  Middle  Ages  in  Christendom, 
the  Arabian  intelled,  as  forcibly  shown  by  Draper,  was 
active.  With  the  intrusion  of  the  Moors  into  Spain, 
cleanliness,  order,  learning,  and  refinement  took  the  place 
of  their  opposite?.  When  smitten  with  disease  the 
Christian  peasant  resorted  to  a  shrine,  the  Moorish  one 
to  an  instructed  physician.  The  Arabs  encouraged  trans- 
lations from  the  Greek  philosophers,  but  not  from  the 
Greek  poets.  They  turned  in  disgust  "  from  the  lewdness 
of  our  classical  mythology,  and  denounced  as  an  un- 
pardonable blasphemy  all  connection  between  the  impure 
Olympian  Jove  and  the  Most  High  God."  Draper  traces 
Mill  further  than  Whewcll  the  Arab  elements  in  our 
scientific  terms,  and  points  out  that  the  under  garment 
of  ladies  retains  to  this  hour  its  Arab  name.  He  gives 
examples  of  what  Arabian  men  of  science  accomplished, 
dwelling  particularly  on  Alhazcn,  who  was  the  first  to 
correct  the  Platonic  notion  that  rays  of  light  are  emitted 
by  the  eye.  He  discovered  atmospheric  refraction,  and 
points  out  that  we  sec  the  sun  and  moon  after  they  have 
set.  He  explains  the  enlargement  of  the  sun  and  moon, 
and  the  shortening  of  the  vertical  diameters  of  both  these 
bodies  when  near  the  horizon.  He  is  aware  that  the 
atmosphere  decreases  in  density  with  increase  of  height, 
and  actually  fixes  its  height  at  58}  miles.  In  the  Book 
of  the  Balance  Wisdom,  he  sets  forth  the  connection 
between  the  weight  of  the  atmosphere  and  its  increasing 
density.  He  shows  that  a  body  will  weigh  differently  in 
a  rare  and  a  dense  atmosphere:  he  considers  the  force 
with  which  plunged  bodies  rise  through  heavier  media. 
He  understands  the  doctrine  of  the  centre  of  gravity,  and 
applies  it  to  the  investigation  of  balances  and  steelyards. 
He  recognises  gravity  as  a  force,  though  he  falls  into  the 
cn-or  of  making  it  diminish  as  the  distance,  and  of  making 
it  purely  terrestrial.  He  knows  the  relation  between  the 
velocities,  spaces,  and  times  of  falling  bodies,  and  has 
distinct  ideas  of  capillary  attraction.  He  improves  the 
hydrometer.  The  determination  of  the  densities  of  bodies 
as  given  by  Alhazcn  approach  very  closely  to  our  own. 
"  I  join,"  says  Draper,  in  the  pious  prayer  of  Alhazen, 
"  that  in  the  day  of  judgment  the  All-Merciful  will  take 
pity  on  the  soul  of  Abur-Kaihan,  because  he  was  the  first 
of  the  race  of  men  to  construct  a  table  of  specific  gravities." 
If  all  this  be  historic  truth  (and  I  have  entire  confidence 
in  Dr.  Draper),  well  may  he  "deplore  the  systematic 
manner  in  which  the  literature  of  Europe  has  contrived 
to  put  out  of  sight  our  scientific  obligations  to  the 
Mahommcdans.", 

Towards  the  close  of  the  stationary  period  a  word- 
weariness,  if  I  may  so  express  it,  took  more  and  more 
possession  of  men's  minds.  Christendom  had  become 
sick  of  the  School  philosophy  and  its  verbal  wastes,  w  hich 
led  to  no  issue,  but  left  the  intellect  in  everlasting  haze. 
Here  and  there  was  heard  the  voice  of  one  impatiently 
crying  in  the  wilderness,  "  Not  unto  Aristotle,  not  unto 
subtle  hypotheses,  not  unto  church,  bible,  or  blind  tradi- 
tion, must  we  turn  for  a  knowledge  of  the  universe,  but  to 
the  direct  investigation  of  nature  by  observation  and  ex- 
periment." In  1543  the  epoch-making  work  of  Copernicus 
on  the  paths  of  the  heavenly  bodies  appeared.  The  total 
crash  of  Aristotle's  closed  universe  with  the  earth  at  its 
centre  followed  as  a  consequence ;  and  "  the  earth  moves  " 
became  a  kind  of  watchword  among  intellectual  freemen. 
Copernicus  was  Canon  of  the  church  of  Fraucnburg  in  the 
diocese  of  Ermcland.  For  threc-and-thiity  years  he  had 
withdrawn  himself  from  the  world,  and  devoted  himself 
to  the  consolidation  of  his  great  scheme  of  the  solar 
system.  He  made  its  blocks  eternal :  and  even  to  those 
who  feared  it  and  desired  its  overthow  it  was  so  obviously 
strong  that  they  refrained  for  a  time  from  meddling  with 
it.  In  the  last  year  of  the  life  of  Copernicus  his  book 
•  "  Intellectual  Development  of  Europe,"  p.  3J9. 


1  appeared  :  it  is  said  that  the  old  man  received  a  copy  of  it 
a  few  days  before  his  death,  and  then  departed  in  peace. 

The  Italian  philosopher  Giordano  Bruno  was  one  of  the 
earliest  converts  to  the  new  astronomy.  Taking  Lucretius 
as  his  exemplar,  he  revived  the  notion  of  the  infinity  of 

j  worlds;  and,  combining  with  it  the  doctrine  of  Copernicus, 
reached  the  sublime  generalisation  that  the  fixed  stars  arc 
suns,  scattered  numberless  through  space  and  accom- 
panied by  satellites,  which  bear  the  same  relation  to  them 

'.  that  our  earth  does  to  our  sun,  or  our  moon  to  our  earth. 

I  This  was  an  expansion  of  transcendent  import;  but  Bruno 

I  came  closer  than  this  to  our  present  line  of  thought. 
Struck  with  the  problem  of  the  generation  and  main- 
tenance of  organisms,  and  duly  pondering  it,  he  came  to 

I  the  conclusion  that  Nature  in  her  productions  docs  not 
imitate  the  technic  of  man.  Her  process  is  one  of  un- 
ravelling and  unfolding.  The  infinity  of  forms  under 
which  matter  appears  were  not  imposed  upon  it  by  an  ex- 
ternal artificer;  by  its  own  intrinsic  force  and  virtue  it 
brings  these  forms  forth.  Matter  is  not  the  mere  naked 
empty  capacity  which  philosophers  have  pictured  her  to 
be,  but  the  universal  mother,  who  brings  forth  all  things 
as  the  fruit  of  her  own  womb. 

This  outspoken  man  was  originally  a  Dominican  monk. 
He  was  accused  of  heresy,  and  had  to  fly,  seeking  refuge 
in  Geneva,  Paris,  England,  and  Germany.     In  1592  he 

,  fell  into  the  hands  of  the  Inquisition  at  Venice.  He  was 
imprisoned  for  many  years,  tried,  degraded,  excommuni- 
cated, and  handed  over  to  the  civil  power,  w  ith  the  request 
that  he  should  be  treated  gently,  and  "without  the 
shedding  of  blood."  This  meant  that  he  was  to  be 
burnt;  and  burnt  accordingly  he  was,  on  the  16th  of 
February,  1600.  To  escape  a  similar  fate  Galileo,  thirty- 
three  years  afterwards,  abjured,  upon  his  knees,  and  with  his 
hand  upon  the  holy  gospels,  the  heliocentric  doctrine. 
After  Galileo  came  Kepler,  who  from  his  German  home 
defied  the  power  beyond  the  Alps.  He  traced  out  from 
pre-existing  observations  the  laws  of  planetary  motion. 
The  problem  was  thus  prepared  for  Newton,  who  bound 
those  empirical  laws  together  by  the  principle  of  gravita- 
tion. 

During  the  Middle  Ages  the  doctrine  of  atoms  had  to 
all  appearance  vanished  from  discussion.  In  all  proba- 
bility it  held  its  ground  among  sober-minded  and  thought- 
ful men,  though  neither  the  church  nor  the  world  was  pre- 
pared to  hear  of  it  with  tolerance.  Once,  in  the  year 
1348,  it  received  distinct  expression.  But  retractation  by 
compulsion  immediately  followed,  and,  thus  discouraged, 
it  slumbered  till  the  17th  century,  when  it  was  revived  by 
a  contemporary  of  Hobbes  and  Descartes,  the  Pcre 
Gassendi. 

The  analytic  and  synthetic  tendencies  of  the  human 
mind  exhibit  themselves  throughout  history,  great  writers 
ranging  themselves  sometimes  on  the  one  side,  sometimes 
on  the  other.  Men  of  lofty  feelings,  and  minds  open  to  the 
elevating  impressions  produced  by  Nature  as  a  whole, 
whose  satisfaction,  therefore,  is  rather  ethical  than  logical, 
have  leaned  to  the  synthetic  side;  while  the  analytic 
harmonises  best  with  the  more  precise  and  more  mecha- 
nical bias  which  seeks  the  satisfaction  of  the  understanding. 
Some  form  of  Pantheism  was  usually  adopted  by  the  one, 
while  a  detached  Creator,  working  more  or  less  after  the 
manner  of  men,  was  often  assumed  by  the  other.' 
Gassendi  is  hardly  to  be  ranked  with  either.  Having 
formally  acknowledged  God  as  the  great  first  cause,  he 
immediately  drops  the  idea,  applies  the  known  laws  of 
mechanics  to  the  atoms,  and  thence  deduces  all  vital 
phenomena.  God  who  created  earth  and  water,  plants 
and  animals,  produced  in  the  first  place  a  definite  number 
of  atoms,  which  constituted  the  seed  of  all  things.  Then 


*  Bo)le'i  model  nf  the  universe  «a*  the  -irtsburg  clock  with  an 
outside  Artificer.    Goethe,  on  the  other  hand,  sang 

"  Ihm  ilcmt'i  die  Welt  im  luocrn  ru  bewc 
Natur  in  »ich,  tich  in  Natur  zu  hrgen." 
The  tame  repugnance  to  the  Clockmaker  conception  if  manifest  in 
Carlvle. 
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began  that  series  of  combinations  and  decompositions 
which  goes  on  at  the  present  day,  and  which  will  continue 
in  the  future.  The  principle  of  every  change  resides  in 
matter.  In  artificial  productions  the  moving  principle  is 
different  from  the  material  worked  upon  ;  but  in  Nature 
the  agent  works  within,  being  the  most  active  and  mobile 
part  ot  the  material  itself.  Thus  this  bold  ecclesiastic, 
without  incurring  the  censure  of  the  church  or  the  world, 
contrives  to  outstrip  Mr.  Darwin.  The  same  cast  of  mind 
which  caused  him  to  detach  the  Creator  from  his  universe 
led  him  also  to  detach  the  soul  from  the  body,  though  to 
the  body  he  ascribes  an  influence  so  large  as  to  render  the 
soul  almost  unnecessary.  The  aberrations  of  reason  were 
in  his  view  an  affair  of  the  material  brain.  Mental  disease 
is  brain  disease;  but  then  the  immortal  reason  sits  apart, 
and  cannot  be  touched  by  the  disease.  The  errors  of 
madness  are  errors  of  the  instrument,  not  of  the  performer. 

It  may  be  more  than  a  mere  result  of  education,  con- 
necting itself  probably  with  the  deeper  mental  structure 
of  the  two  men,  that  the  idea  of  Gassendi,  above  enun- 
ciated, is  substantially  the  same  as  that  expressed  by 
Professor  Clerk  Maxwell  at  the  close  of  the  very  noble 
ledure  delivered  by  him  at  Bradford  last  year.  According 
to  both  philosophers,  the  atoms,  if  I  understand  aright, 
are  the  prepared  materials,  the  "  manufactured  articles," 
which,  formed  by  the  skill  of  the  Highest,  produce  by  their 
subsequent  inter-action  all  the.  phenomena  of  the  material 
world.  There  seems  to  be  this  difference,  however, 
between  Gassendi  and  Maxwell.  The  one  postulates,  the 
other  infers,  his  first  cause.  In  his  manufactured  articles, 
Professor  Maxwell  finds  the  basis  of  an  induction,  which 
enables  him  to  scale  philosophic  heights  considered  inac- 
cessible by  Kant,  and  to  take  the  logical  step  from  the 
atoms  to  their  Maker. 

The  atomic  doctrine,  in  whole  or  in  part,  was  enter- 
tained by  Bacon,  Descartes,  Hobbes,  Locke,  Newton. 
Boyle,  and  their  succestors,  until  the  chemical  law  of 
multiple  proportions  enabled  Dalton  to  confer  upon  it  an 
entirely  new  significance.  In  our  day  there  are  secessions 
from  the  theory,  but  it  still  stands  firm.  Only  a  year  or 
two  ago  Sir  William  Thomson,  with  characteristic  pene- 
tration, sought  to  determine  the  sizes  of  the  atoms,  or 
r.ither  to  fix  the  limits  between  which  their  sizes  lie  ; 
while  only  last  year  the  discourses  of  Williamson  and 
Maxwell  illustrate  the  present  hold  of  the  doctrine  upon 
the  foremen  scientific  minds.  What  these  atoms,  self- 
moved  and  self-posited,  can  and  cannot  accomplish  in 
relation  to  life,  is  at  the  present  moment  the  subject  of 
profound  scientific  thought.  I  doubt  the  legitimacy  of 
Maxwell's  logic  ;  but  it  is  impossible  not  to  feel  the  eihic 
glow  with  which  his  lecture  concludes.  There  is,  more- 
over, a  Lucretian  grandeur  in  his  description  of  the 
steadfastness  of  the  atoms :—"  Natural  causes,  as  we 
know,  are  at  woik,  which  tend  to  modify,  if  they  do  not 
at  length  destroy,  all  the  arrangements  and  dimensions  of 
the  earth  and  the  whole  solar  system.  But,  though  in  the 
course  of  ages  catastrophes  have  occurred  and  may  yet 
occur  in  the  heavens,  though  ancient  systems  may  be  dis- 
solved and  new  systems  evolved  out  of  their  tuins,  the 
molecules  out  of  which  these  systems  are  built,  the  founda- 
tion stones  of  the  material  universe,  remain  unbroken  and 
unworn."' 

Ninety  years  subject  to  Gassendi,  the  doctrine  of  bodily 
instruments,  as  it  may  be  called,  assumed  immense  im- 
portance in  the  hands  of  Bishop  Butler,  who,  in  his 
famous  "Analogy  of  Religion,"  developed,  from  his  own 
point  of  vxvv,  and  with  consummate  si^acity,  a  similar 
idea.  The  Bishop  sti.l  influences  superior  minds;  and 
it  will  repay  us  to  dwell  for  a  moment  on  his  views, 
lie  diaws  the  sharpest  distinction  between  our  real 
s«.U<  s  and  our  bodily  instruments.  He  does  not,  as  far 
as  I  lemrmba,  u*e  the  word  soul,  possibly  because  the 
t^riu  was  so  hackneyed  in  his  day  as  it  had  been  for  many 
generations  previously.  But  he  speaks  of  "  living  powers," 
."  perceiving  "  or  "  percipient  powers,"  "  moving  agents," 
"  ourselves,"  in  the  same  sense  as  we  should  employ  the 


term  soul.  He  dwells  upon  the  fact  that  limbs  may  be 
removed,  and  mortal  diseases  assail  the  body,  while  the 
mind,  almost  up  to  the  moment  of  death,  remains  clear. 
He  refers  to  sleep  and  to  swoon,  where  the  "  living 
powers  "  are  suspended  but  not  destroyed.  He  considers 
it  quite  as  easy  to  conceive  of  an  existence  out  of  our 
bodies  as  in  them  ;  that  we  may  animate  a  succession  of 
bodies,  the  dissolution  of  all  of  them  having  no  more  ten- 
dency to  dissolve  our  real  selves,  or  "  deprive  us  of  living 
faculties— the  faculties  of  perception  and  action— than  the 
dissolution  of  any  foreign  matter  which  we  are  capable  of 
receiving  impressions  from,  or  making  use  of  for  the 
common  occasions  of  life."  This  is  the  key  of  the  Bishop's 
position  :  "  our  organised  bodies  are  no  more  a  part  of 
ourselves  than  any  other  matter  around  us."  In  proof  of 
this  he  calls  attention  to  the  use  of  glasses,  which 
"  prepare  objects  "  for  the  "  percipient  power  "  exactly 
as  the  eye  does.  The  eye  itself  is  no  more  percipient 
than  the  glass,  and  is  quite  as  much  the  instrument  of 
the  true  self,  and  also  as  foreign  to  the  true  self,  aB  the 
glass  is.  "  And  if  we  see  with  our  eyes  only  in  the 
same  manner  as  we  do  with  glasses,  the  like  may  justly 
be  concluded  from  analogy  of  all  our  senses." 

Lucretius,  as  you  are  aware,  reached  a  precisely 
opposite  conclusion;  and  it  ceitainly  would  be  interesting, 
if  not  profitable,  to  us  all.  to  hear  what  he  would  or 
could  urge  in  opposition  to  the  reasoning  of  the  Bishop. 
As  a  brief  discussion  of  the  point  will  enable  us  to  see 
the  bearings  of  an  important  question,  I  will  here  permit 
a  disciple  of  Lucretius  to  try  the  strength  of  the  Bishop's 
position,  and  then  allow  the  Bishop  to  retaliate,  with 
the  view  of  rolling  back,  if  he  can,  the  difficulty  upon 
Lucretius.  Kach  shall  state  his  case  fully  and  frankly; 
and  you  shali  be  umpire  between  them. 

The  argument  might  proceed  in  this  fashion : — 
"Subjected  to  the  test  of  mental  presentation  (Vor- 
stellung),  your  views,  most  honoured  prelate,  would 
present  to  many  minds  a  great,  if  not  an  insuperable, 
difficulty.  You  speak  of  4  living  powers,'  '  percipient 
or  perceiving  powers,'  and  'ourselves;'  but  can  you 
form  a  mental  picture  of  any  one  of  these  apart  from  the 
organism  through  which  it  is  supposed  to  act  ?  Test 
yourself  honestly,  and  sec  whether  you  possess  any 
faculty  that  would  enable  you  to  form  such  a  conception. 
The  true  self  has  a  local  habitation  in  each  of  us;  thus 
localised,  mutt  it  not  possess  a  form  ?  If  so.  what  fotm  ? 
Have  you  ever  for  a  moment  realised  it  ?  When  a  leg  is 
amputated,  the  body  is  divided  into  two  parts;  is  the  true 
self  in  both  of  them  or  in  one  ?  Thomas  Aquinas  might 
say  in  both  ;  but  not  you,  for  you  appeal  to  the  conscious- 
ness associated  with  one  of  the  two  parts  to  prove  that 
the  other  is  foreign  matter.  Is  consciousness,  then,  a 
necessary  element  of  the  true  self?  If  so,  what  do  you 
say  to  the  case  of  the  whole  body  being  deprived  of  con- 
sciousness ?  If  not,  then  on  what  grounds  do  you  deny 
any  portion  of  the  true  self  to  the  s-  vercJ  1. tub  ?  It  stem< 
very  singular  that,  fiom  the  beginning  D  the  end  of  yuur 
admirable  book  (and  no  one  admires  its  saber  strength 
more  than  I  do),  you  never  once  mention  the  brain  or 
nervous  system.  You  begin  at  one  end  of  the  body,  and 
show  that  its  parts  may  be  removed  without  prejudice  to 
the  perceiving  power.  What  if  you  begin  at  the  other 
end,  and  remove,  instea  1  of  the  leg,  the  brain  ?  The  body, 
as  before,  is  divided  into  two  parts  ;  but  both  are  now  111 
the  same  predicament,  and  neither  can  be  appealed  to  to 
prove  that  the  other  is  foreign  nutter.  Or,  instead  of 
going  so  far  as  to  remove  the  brain  itself,  let  a  certain 
portion  of  its  bony  covciing  be  removed,  and  let  a  rhythmic 
series  cf  presumes  and  relaxations  of  pressure  be  applied 
to  the  soft  surs'.ance.  At  every  pressure  '  the  faculties 
of  perception  and  of  action'  vanish;  at  every  relaxation 
of  pressure  they  are  restored.  Where,  during  the  intervals 
of  pressure,  is  the  perceiving  power  ?  I  once  had  the 
discharge  of  a  large  Leyden  battery  passed  unexpectedly 
through  me :  I  felt  nothing,  but  was  simply  blo'ted  out  of 
conscious  existence  for  a  sensible'intcrval.   Whete  was 
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my  true  self  during  that  interval  ?  Men  who  have  re- 
covered from  lightning-stroke  have  been  much  longer  in 
the  same  state ;  and  indeed,  in  cases  of  ordinary  con- 
cussion of  the  brain,  days  may  elapse  during  which  no 
experience  is  registered  in  consciousness.  Where  is  the 
man  himself  during  the  period  of  insensibility  ?  You  may 
say  that  I  beg  the  question  when  I  assume  the  man  to 
have  been  unconscious,  that  he  was  really  conscious  all 
the  time,  and  has  simply  forgotten  what  had  occurred  to 
him.  In  reply  to  this,  I  can  only  say  that  no  one  need 
shrink  from  the  worst  tortures  that  superstition  ever  in- 
vented if  only  so  felt  and  so  remembered.  I  do  not  think 
your  theory  of  instruments  goes  at  all  to  the  bottom  of 
the  matter.  A  telegraph  operator  has  his  instruments,  by 
means  of  which  he  conversej  with  the  world  ;  our  bodies 
osscss  a  nervous  system,  which  plays  a  similar  part 
>ctween  the  perceiving  power  and  external  things.  Cut 
the  wires  of  the  operator,  break  his  battery,  demagnetise 
his  needle  :  by  this  means  you  certainly  sever  his  connec- 
tion with  the  world ;  but,  inasmuch  as  these  arc  real 
instruments,  their  destruction  does  not  touch  the  man  who 
uses  them.  The  operator  survives,  <i/i<f  lie  knows  that  he 
survives.  What  is  it,  I  would  ask,  in  the  human  system 
that  answers  to  this  conscious  survival  of  the  operator 
when  the  battery  of  the  brain  is  so  disturbed  as  to  produce 
insensibility,  or  when  it  is  destroyed  altogether  ? 

"  Another  consideration,  which  you  may  consider  slight, 
presses  upon  me  with  some  force.  The  brain  may  change 
from  health  to  disease,  and  through  such  a  change  the 
most  exemplary  man  may  be  converted  into  a  debauchee 
or  a  murderer.  My  very  noble  and  approved  good  master 
had,  as  you  know,  threaten ings  of  lewdness  introduced 
into  his  brain  by  his  jealous  wife's  philter;  and  sooner 
than  permit  himself  to  run  even  the  risk  of  yielding  to 
these  base  promptings  he  slew  himself.  Mow  could  the 
hand  of  Lucretius  have  been  thus  turned  against  himself 
if  the  real  Lucretius  remained  as  before  ?  Can  the  brain 
or  can  it  not  act  in  this  distempered  way  without  the 
intervention  of  the  immortal  reason  ?  If  it  can,  then  it  is 
a  prime  mover  which  requires  only  healthy  regulation  to 
render  it  reasonably  self-acting,  and  there  is  no  apparent 
need  of  your  immortal  reason  at  all.  If  it  cannot, 
then  the  immortal  reason,  by  its  mischievous  activity  in 
operating  upon  a  broken  instrument,  must  have  the  credit 
of  committing  every  imaginable  extravagance  and  crime. 
I  think,  if  you  will  allow  me  to  say  so,  that  the  gravest 
consequences  ?re  likely  to  flow  from  your  estimate  of  the 
body.  To  regard  the  brain  as  you  would  a  staff  or  an  eye- 
glass— to  shut  your  eyes  to  all  its  mystery,  to  the  perfect 
correlation  that  reigns  between  its  condition  and  our  con- 
sciousness, to  the  fact  that  a  slight  excess  or  defect  of 
blood  in  it  produces  that  very  swoon  to  which  you  refer, 
and  that  in  relation  to  it  our  meat  and  drink  and  air  and 
exercise  have  a  perfectly  transcendental  value  and  signifi- 
cance—to forget  all  this  docs,  I  think,  open  a  way  to  in- 
numerable errors  in  our  habits  of  life,  and  may  possibly  in 
some  cases  initiate  and  foster  that  very  disease,  and  con- 
sequent mental  ruin,  which  a  wiser  appreciation  of  this 
mysterious  organ  would  have  avoided." 

I  can  imagine  the  Bishop  thoughtful  after  hearing  this 
argument.  He  was  not  the  man  to  allow  anger  to  mingle 
with  the  consideration  of  a  point  of  this  kind.  After  due 
consideration,  and  having  strengthened  himself  by  that 
honest  contemplation  of  the  facts  which  was  habitual 
with  him,  and  which  includes  the  desire  to  give  even  ad- 
verse facts  their  due  weight,  I  can  suppose  the  Bishop  to 
proceed  thus: — "You  will  remember  that  in  the  'Analogy 
of  Religion,'  of  which  you  have  so  kindly  spoken,  I  did 
not  profess  to  prove  anything  absolutely,  and  that  I  over 
and  over  a^ain  acknowledged  and  in«istc  I  on  the  small, 
ness of  our  knowledge,  or  t athr r  the  depth  of  our  ignorance, 
as  regards  the  whole  system  of  the  universe.  My  object 
was  to  show  my  deistical  friends,  who  set  forth  so  elo- 
quently the  beauty  and  beneficence  of  Nature  and  the 
Ruler  thereof,  while  they  had  nothing  but  scorn  for  the 
so-called  absurdities  of  the  Christian  scheme,  that  they 


were  in  no  better  condition  than  we  were,  and  that,  for 
every  difficulty  they  found  upon  our  side,  quite  as  great  a 
a  difficulty  was  to  be  found  upon  theirs.  I  will  now,  with 
your  permission,  adopt  a  similar  line  of  argument.  You 
are  a  Lucretian,  and  from  the  combination  and  separation 
of  atoms  deduce  all  terrestrial  things,  including  organic 
forms  and  their  phenomena.  Let  roe  tell  you  in  the  first 
instance  how  far  I  am  prepared  to  go  with  you.  I  admit 
that  you  can  build  crystalline  forms  out  of  this  play  of 
molecular  force ;  that  the  diamond,  amethyst,  and  snow- 
star  are  truly  wonderful  structures  which  are  thus  produced. 
I  will  go  further,  and  acknowledge  that  even  a  tree  or 
flower  might  in  this  way  be  organised.  Nay,  if  you  can 
show  mc  an  animal  without  sensation,  I  will  concede  to 
you  that  it  also  might  be  put  together  by  the  suitable  play 
of  molecular  force. 

"Thus  far  our  way  is  clear,  but  now  comes  my  difficulty. 
Your  atoms  arc  individually  without  sensation,  much  more 
are  they  without  intelligence.    May  I  ask  you,  then,  to 
try  your  hand  upon  this  problem.    Take  your  dead 
hydrogen  atoms,  your  dead  oxygen  atoms,  your  dead 
carbon  atoms,  your  dead  nitrogen  atoms,  your  dead  phos- 
phorus atoms,  and  all  the  other  atoms,  dead  as  grains  of 
shot,  of  which  the  brain  is  formed.    Imagine  them  separate 
and  sensationless ;  observe  th^cm  running  together  and 
forming  -all  imaginable  combinations.    This,  as  a  purely 
mechanical  process,  is  suable  by  the  mind.    But  can  you 
I  see,  or  dream,  or  in  any  way  imagine,  how  out  of  that 
mechanical  act,  and  from  these  individually  dead  atoms, 
\  sensation,  thought,  and  emotion  are  to  arise  ?    You  speak 
of  the  difficulty  of  mental  presentation  in  my  case  ;  is  it 
less  in  yours  ?    I  am  not  all  bereft  of  this  Vorstellungs- 
Kraft  of  which  you  speak.    I  can  follow  a  particle  of 
mubk  until  it  reaches  the  olfactory  nerve ;  I  can  follow 
the  waves  of  sound  until  their  tremors  reach  the  water  of 
the  labyrinth,  and  set  the  otoliths  and  Corti's  fibres  in 
motion  ;  I  can  also  visualise  the  waves  of  ether  as  they 
cross  the  eye  and  hit  the  retina.    Nay  more.  1  am  able  to 
follow  up  to  the  central  organ  the  motion  thus  imparted 
at  the  periphery,  and  to  see  in  idea  the  very  molecules  of 
the  brain  thrown  into  tremors.    My  insight  is  not  baffled 
by  these  physical  processes.    What  baffles  me,  what  I  find 
unimaginable,  transcending  every  faculty  I   possess — 
transcending,  I  humbly  submit,  every  faculty  you  possess 
— is  the  notion  that  out  of  those  physical  tremors  you  can 
extract  things  so  utterly  incongruous  with  them  as  sensa- 
tion, thought,  and  emotion.    You  may  say,  or  think,  that 
this  issue  of  consciousness  from  the  clash  of  atoms  is  not 
more  incongruous  than  the  flash  of  light  from  the  union 
of  oxygen  and  hydrogen.  But  I  beg  to  say  that  it  is.  For 
such  incongruity  as  the  flash  possesses  is  that  which  I 
now  force  upon  your  attention.    The  flash  is  an  affair  of 
consciousness,  the  objective  counterpart  of  which  is  a 
vibration.    It  is  a  flash  only  by  your  interpretation.  Yon 
are  the  cause  of  the  apparent  incongruity ;  and  von  are 
the  thing  that  puzzles  mc.    I  need  not  remind  you  that 
the  great  Leibnitz  felt  the  difficulty  which  I  feel,  and  that 
to  get  rid  of  this  monstrous  deduction  of  life  from  death 
he  displaced  your  atoms  by  his  monads,  which  were  more 
or  less  perfect  mirrors  of  the  universe,  and  out  of  the 
summation  and  integration  of  which  he  supposed  all  the 
phenomena  of  life — sentient,  intellectual,  and  emotional — 
to  arise. 

"  Your  difficulty,  then,  as  I  see  you  are  ready  to  admit, 
is  quite  as  great  as  mine.  You  cannot  satisfy  the  human 
understanding  in  its  demand  for  logical  continuity  between 
molecular  processes  and  the  phenomena  of  consciousness. 
This  is  a  rock  on  which  materialism  must  inevitably  split 
whenever  it  pretends  to  be  a  complete  philosophy  of  life. 
What  is  the  moral,  my  Lucretian  ?  You  and  I  arc  not 
likely  to  indulge  in  ill-temper  in  the  discussion  of  these 
great  topics,  where  we  see  so  much  room  for  honest  dif- 
ference* of  opinion.  But  there  are  people  of  less  wit  or 
more  bigotry  (I  say  it  with  humility)  on  both  sides,  who 
are  ever  ready  to  mingle  anger  and  vituperation  with  such 
discussions.    There  are,  lor  example,  writers  of  note  and 
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influence  at  the  present  day  who  are  not  ashamed  to 
assume  the  '  deep  personal  sin  '  of  a  great  logician  to  be 
the  cause  of  his  unbelief  in  a  theologic  dogma.  And 
there  are  others  who  hold  that  we,  who  cherish  our 
noble  Bible,  wrought  as  it  has  been  into  the  constitution 
of  our  forefathers,  and  by  inheritance  into  us,  must  neces- 
sarily  be  hypocritical  and  insincere.  Let  us  disavow  and 
discountenance  »uch  people,  cherishing  the  unswerving 
faith  that  what  is  good  and  true  in  both  our  arguments  will 
be  preserved  for  the  benefit  of  humanity,  while  all  that  is 
bad  or  false  will  disappear." 

It  is  worth  remarking  that  in  one  reaped!  the  Bishop  was 
a  product  of  his  age.  Long  previous  to  his  day  the  nature 
of  the  soul  had  been  so  favourite  and  general  a  topic  of 
discussion  that,  when  the  students  of  the  University  of 
Paris  wished  to  know  the  leanings  of  a  new  Professor,  they 
at  once  requested  him  to  I  entire  upon  the  soul.  About 
the  time  of  Bishop  Butler  the  question  was  not  only 
agitated  but  extended.  It  was  seen  by  the  clear-witted 
men  who  entered  this  arena  that  many  of  their  best 
arguments  applied  equally  to  brutes  and  men.  The 
Bishop's  arguments  were  of  this  character.  He  saw  it, 
admitted  it,  accepted  the  consequences,  and  boldly  em- 
braced the  whole  animal  world  in  his  scheme  of  im- 
mortality. 

Bishop  Butler  accepted  with  unwavering  trust  the 
chronology  of  the  Old  Testament,  describing  it  as  "con- 
firmed by  the  natural  and  civit  history  of  the  world,  col- 
lected from  common  historians,  from  the  state  of  the  earth, 
and  from  the  late  inventions  of  arts  and  sciences."  These 
words  mark  progress :  they  must  seem  somewhat  hoary  to 
the  Bishop's  successors  of  to-day.*    It  is  hardly  necessary 
to  inform  you  that  since  his  time  the  dpmain  of  the  natu- 
ralist has  been  immensely  extended — the  whole  science  of 
geology,  with  its  astounding  revelations  regarding  the 
life  of  the  ancient  earth,  having  been  created.  The 
rigidity    of   old    conceptions    has    been    relaxed,  the 
public    mind    being    rendered    gradually    tolerant  of 
the    idea   that   not   for  six   thousand,   nor   for  sixty 
thousand,  nor  for  six  thousand  thousand,  but  for  wons 
embracing  untold  millions  of  years,  this  earth  has  been 
the  theatre  of  life  and  death.    The  riddle  of  the  rocks  has 
been  read  by  the  geologist  and  paleontologist,  from  sub- 
cambrian  depths  to  the  deposits  thickening  over  the  sea- 
bottoms  of  to  day.    And  upon  the  leaves  of  that  stone 
book  are,  as  you  know,  stamped  the  characters  plainer 
and  surer  than  those  formed  by  the  ink  of  history,  which 
carry  the  mind  back  into  abysses  of  past  time  compared 
with  which  the  periods  which  satisfied  Bishop  Butler  cease 
to  have  a  visual  angle.    Everybody  now  knows  this ;  all 
men  admit  it ;  still  when  they  were  first  broached  these 
verities  of  science  found  loud-tongued  denunciator",  who 
proclaimed  not  only  their  baselessness  considered  scien- 
tifically, but  their  immorality  considered  as  questions  of 
ethics  and  religion  :  the  Book  of  Genesis  had  stated  the 
question  in  a  different  fashion  ;  and  science  must  neces- 
sarily go  to  pieces  when  it  clashed  with  this  authority. 
And  as  the  seed  of  the  thistle  produces  a  thistle,  and 


tudes  and  demanded  classification.  The  general  fad  soon 
became  evident  that  none  but  the  simplest  forms  of  life 
lie  lowest  down,  that  as  we  climb  higher  and  higher  among 
the  super-imposed  strata  more  perfect  forms  appear.  The 
change,  however,  from  form  to  form  was  not  continuous 
—but  by  steps,  some  small,  some  great.  "A  section," 
says  Mr.  Huxley,  "  a  hundred  feet  thick  will  exhibit  at 
different  heights  a  dozen  species  of  ammonite,  none  of 
which  passes  beyond  its  particular  zone  of  limestone,  or 
clay,  into  the  zone  below  it,  or  into  that  above  it."  In 
the  presence  of  such  facts  it  was  not  possible  to  avoid  the 
question  : — Have  these  forms,  showing,  though  in  broken 
stages  and  with  many  irregularities,  this  unmistakable 
general  advance,  been  subjected  to  no  continuous  law  of 
growth  or  variation  ?  Had  our  education  been  purely 
scientific,  or  had  it  been  sufficiently  detached  from  in- 
fluences which,  however  ennobling  in  another  domain, 
have  always  proved  hindrances  and  delusions  when  intro- 
duced as  factors  ;nto  the  domain  of  physics,  the  scientific 
mind  never  could  have  swerved  from  the  search  for  a  law 
of  growth,  or  allowed  itself  to  accept  the  anthropo- 
morphism which  regarded  each  successive  stratum  as  a 
kind  of  mechanic's  bench  for  the  manufacture  cf  new 
species  out  of  all  relation  to  the  old. 

Biassed,  however,  by  their  previous  education,  the  great 
majority  of  naturalists  invoked  a  special  creative  act  to 
account  for  the  appearance  of  each  new  group  of  organ- 
isms.   Doubtless  there  were  numbers  who  were  clear- 
headed enough  to  see  that  this  was  no  explanation  at  all, 
that  in  point  of  fact  it  was  an  attempt,  by  the  introduction 
of  a  greater  difficulty,  to  account  for  a  less.    But,  having 
nothing  to  offer  in  the  way  of  explanation,  they  for  the 
most  part  held  their  peace.    Still  the  thoughts  of  reflecting 
men  naturally  and  necessarily  simmered  round  the 
tion.    De  M:  " 
brought  into  notice  by  Professor  Huxley  as  one  who  "  had 
a  notion  of  the  modifiability  of  living  forms."    In  my 
frequent  conversations  with  him,  the  late  Sir  Benjamin 
Brodie,  a  man  of  highly  philosophic  mind,  often  drew  my 
attention  to  the  fa Ct  that,  as  early  as  1701,  Charles  Dar 
win's  grandfather  was  the  pioneer  of  Charles  Darwin.  In 
1801,  and  ;n  subsequent  years,  the  celebrated  Lamarck, 
who  produced  so  profound  an  impression  on  the  public 
mind  through  the  vigorous  exposition  of  his  views  by  the 
author  of  the  "  Vestiges  of  Creation,"  endeavoured  to  show 
the  development  of  species  out  of  changes  of  habit  and 
external  condition.    In  1S13  Dr.  Wells,  the  founder  of  our 
present  theory  of  dew,  read  before  the  Royal  Society  a 
paper  in  which,  to  use  the  words  of  Mr.  Darwin,  "  he  dis- 
tinctly  recognises  the  principle  of  natural  selection  ;  and 
this  is  the  first  recognition  that  has  been  indicated."  The 
th  jroughness  and  skill  with  which  Wells  pursued  his  work, 
and  the  obvious  independence  of  his  character,  rendered 
him  long  ago  a  favourite  with  me  ;  and  it  gave  me  the 
liveliest  pleasure  to  alight  upon  this  additional  testimony 
to  his  penetration.  Professor  Grant,  Mr.  Patrick  Matthew, 
Von  Buch,  the  author  of  the  "Vestiges,"  D'Halloy.  and 
others,*  by  the  enunciation  of  views  more  or  less  clear  and 


que 
be 


no'thin'geVse.sTthese^  germ's 'abroad"  '  "tred,  showed  that  the  question  had  been  fermenting 

long  prior  to  the  year  1858,  when  Mr.  Darwin  and 
Mr.  Wallace  simultaneously,  but  independently,  placed 


to  play  again  the  part  of 
show  the  same  virulence, 


and  reproduce  their  kind,  ready 
their  intellectual  progenitors,  to 
the  same  ignorance,  to  achieve  for  a  time  the  same  success, 
and  finally  to  suffer  the  same  inexorable  defeat.  Surely 
the  time  must  come  at  last  when  human  nature  in  its 
entirety,  whose  legitimate  demands  it  is  admitted  science 
alone  cannot  satisfy,  will  find  interpreters  and  expositors  of 
a  different  stamp  from  those  rnrii  and  ill-informed  persons 
who  have  been  hitherto  so  ready  to  hurl  themselves  against 
every  new  scientific  revelation,  lest  it  should  endanger 
wh.  t  they  are  pleased  to  consider  theirs. 

The  lode  of  discovery  once  struck,  those  petrified  forms 
in  which  life  was  at  one  time  adtive  increased  to  multi- 

*  Only  to  Tonic";  lor  there  arc  dicnitaries  who  even  now  ureal;  i>f 
the  earth's  xrcly  cru«t  a»  so  much  l:»ildinc  material  prepared  for  man 
•t  the  Creation.   Surely  it  is  lime  that  this  locwc  Ungnage  ihoultl 


their  closely  concurrent  views  upon  the  subject  before  the 
Linnean  Society. 

These  papers  were  followed  in  1S59  by  the  publication 
of  the  first  edition  of  "  The  Origin  of  Species."  All  great 
things  come  slowly  to  the  birth.  Copernicus,  as  I  in- 
formed you,  pondered  his  groat  work  for  thirty-three  years. 
Newton  for  nearly  twenty  years  kept  the  idea  of  gravita- 
tion before  his  mind  ;  for  twenty  years,  also,  he  dwelt  upon 
his  discovery  of  Fluxions  and  doubtless  would  have  con- 
tinued to  make  it  the  ohj-Ct  of  his  private  thought  had  he 
not  found  that  Leibnitz  was  upon  his  track.    Darwin  for 

*  In  i^5<;,  Mr.  Herbert  Spencer  ("Principles  nf  INychnlnfty,"  mJ 
eiiilion.  vol.  i.,  p.  4^5)  e*prcs-xJ  "the  belief  that  life  under  all  its  form* 
has  ari*en  bv  an  unbroken  evolution,  and  through  the  ioitrumentaiity 
of  what  are  vailed  natural  causes." 
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two-and-twenty  years  pondered  the  problem  of  the  origin 
of  species,  and  doubtless  he  would  have  continued  to  do 
so  had  he  not  found  Wallace  upon  his  track.*  A  con- 
centrated, but  full  and  powerful,  epitome  of  his  labours 
was  the  consequence.  The  book  was  by  no  means  an 
easy  one ;  and  probably  not  one  in  every  score  of  those 
who  then  attacked  it  had  read  its  pages  through,  or  were 
competent  to  grasp  their  significance  if  they  had.  I  do 
not  say  this  merely  to  discredit  them  ;  for  there  were  in 
those  days  some  really  eminent  scientific  men,  entirely 
raised  above  the  heat  of  popular  prejudice,  willing  to 
accept  any  conclusion  that  science  had  to  offer,  provided 
it  was  duly  backed  by  fait  and  argument,  and  who  entirely 
mistook  Mr.  Darwin's  view*.  In  fad,  the  work  needed 
an  expounder;  and  it  found  one  in  Mr.  Huxley.  I  know 
nothing  more  admirable  in  the  way  of  scientific  exposition 
than  those  early  articles  of  his  on  the  origin  of  species. 
He  swept  the  curve  of  discussion  through  the  really  signi- 
ficant points  of  the  subject,  enriched  his  exposition  with 
profound  original  remarks  and  reflections,  often  summing 
up  in  a  single  pithy  sentence  an  argument  which  a  less 
compact  mind  would  have  spread  over  pages.  But  there 
is  one  impression  made  by  the  book  itself  which  no  ex- 
position of  it,  however  luminous  can  convey ;  and  that 
is,  the  impression  of  the  vast  amount  of  labour,  both  of 
observation  and  of  thought,  implied  in  its  production.  Let 
us  glance  at  its  principles. 

It  is  conceded  on  all  hands  that  what  are  called  varieties 
arc  continually  produced.  The  rule  is  probably  without 
exception.  No  chick  and  no  child  is  in  all  respects  and 
particulars  the  counterpart  of  its  brother  or  sister  ;  and  in 
such  differences  we  have  "  variety  "  incipient.  No  natu- 
ralist could  tell  how  far  this  variation  could  be  carried ; 
but  the  great  mass  of  them  held  that  never  by  any  amount 
of  internal  or  external  change,  nor  by  the  mixture  of  both, 
could  the  offspring  of  the  same  progenitor  so  far  deviate 
from  each  other  as  to  constitute  different  species.  The 
function  of  the  experimental  philosopher  is  to  combine 
the  conditions  of  nature  and  to  produce  her  results ;  and 
this  was  the  method  of  Darwin. t  He  made  himself 
acquainted  with  what  could,  without  any  manner  of  doubt, 
be  done  in  the  way  of  producing  variation.  He  associated 
himself  with  pigeon-fanciers— bought,  begged,  kept,  and 
observed  evcrv  breed  that  he  could  obtain.  Though  de- 
rived from  a  common  stock,  the  diversities  of  these  pigeons 
were  such  that  ••  a  score  of  them  might  be  chosen  which, 
if  shown  to  an  ornithologist,  and  he  were  told  that  they 
were  wild  birds,  would  ceria.nly  be  ranked  by  him  as  well- 
defined  species."  The  simple  principle  which  guides  the 
pigeon-fancier,  as  it  does  the  cattle-breeder,  is  the  selec- 
tion of  some  variety  that  strikes  his  fancy,  and  the  propa- 
gation of  this  variety  by  inheritance.  With  his  eye  still 
upon  the  particular  nppcatancc  which  he  wishes  to  exag- 
gerate, he  selects  it  as  it  reappears  in  successive  broods, 
and  thus  adds  increment  to  increment  until  an  astonishing 
amount  of  divergence  from  the  parent  type  is  effected. 
Man  in  this  case  dues  not  puiduce  the  cltmtn Is  of  the 
variation.  He  simply  observes  them,  and  by  selection 
adds  them  together  until  the  required  result  has  been 
obtained.  "  No  man,"  says  Mr.  Darwin,  "  would  ever  try 
to  make  a  fantail  till  he  saw  a  pigeon  with  a  tail  developed 
in  some  slight  degree  in  an  unusual  manner,  or  a  pouter 
until  he  saw  a  pigeon  with  a  crop  of  unusual  size."  Thus 
nature  «ives  the  hint,  man  acts  upon  it,  and  by  the  law  of 
.inhcritincc  exaggerates  the  deviation. 

Having  thus  satisfied  himself  by  indubitable  facts  that 
the  organisation  of  an  animal  or  of  a  plant  (for  precisely 
the  same  treatment  applies  to  plants)  is  to  some  extent 
plastic,  he  passes  from  variation  under  domestication  to 
variation  under  nature.  Hitherto  we  have  dealt  with  the 
adding  together  of  small  changes  by  the  conscious  selcc- 

'  t  he  behaviour  i.f  Mr.  Wallace  in  i.lalion  to  thMTvubjcCt  ha«  been 
dignihi-d  111  llic  lugi-ett  degree. 

/  Thc  firM  *'cr*  °"'y  towarJs  experiment.)!  demnnstralinn  ha»  been 
tak-n.    Experiments  now  begun  might,  a  couple  r>f  centui ie»  hence, 

•%,»h  data  of  incalculable  value,  which  outfit  to  be  supo  ied  to  the 
ice  of  tbefj-.ure. 


tion  of  man.  Can  Nature  thus  select  ?  Mr.  Darwin's 
answer  is,  "Assuredly  she  can."  The  number  of  living 
things  produced  is  far  in  excess  of  the  number  that  can 
be  supported  ;  hence  at  some  period  or  other  of  their  lives 
there  must  be  a  struggle  for  existence  ;  and  w-hat  is  the 
infallible  result  ?  If  one  organism  were  a  perfect  copy  of 
the  other  in  regard  to  strength,  skill,  and  agility,  external 
conditions  would  decide.  But  this  is  not  the  case.  Here 
we  have  the  fact  of  variety  offering  itself  to  nature,  as  in 
the  former  instance  it  offered  itself  to  man;  and  those 
varieties  which  are  least  competent  to  cope  with  surround- 
ing conditions  will  infallibly  give  way  to  those  that  are  most 
competent.  To  use  a  familiar  proverb,  the  weakest  comes 
to  the  wall.  But  the  triumphant  fraction  again  breeds  to 
over-production,  transmitting  the  qualities  which  secured 
its  maintenance,  but  transmitting  them.in  different  degrees. 
The  struggle  for  food  again  supervenes,  and  those  to  whom 
the  favourable  quality  has  been  transmitted  in  excess 
will  assuredly  triumph.  It  is  easy  to  see  that  we  have 
here  the  addition  of  increments  favourable  to  the  indi- 
vidual still  more  rigorously  carried  out  than  in  the  case 
of  domestication  ;  for  not  only  are  unfavourable  specimens 
not  selected  by  nature,  but  they  are  destroyed.  This  is 
what  Mr.  Darwin  calls  "Natural  Selection,"  which  "a6s 
by  the  preservation  and  accumulation  of  small  inherited 
modifications,  each  profitable  to  the  preserved  being." 
With  this  idea  he  interpenetrates  and  leavens  the  vast 
store  of  facts  that  he  and  others  have  collected.  We  can- 
not, without  shutting  our  eyes  through  fear  or  prejudice, 
fail  to  see  that  Darwin  is  here  dealing,  not  with  imaginary, 
but  with  true  causes;  nor  can  we  fail  to  discern  what  vast 
modifications  may  be  produced  by  natural  selection  in 
periods  sufficiently  long.  Each  individual  increment  may 
resemble  what  mathematicians  call  a  "differential-'  (a 
quantity  indefinitely  small)  ;  but  definite  and  great 
changes  may  obviously  be  produced  by  the  integration 
of  these  infinitesimal  quantities  through  practically  infinite 
time. 

If  Darwin,  like  Bruno,  rejects  the  notion  of  creative 
power  acting  after  human  fashion,  it  certainly  is  not 
because  he  is  unacquainted  with  the  numberless  exquisite 
adaptations  on  which  this  notion  of  a  supernatural  artificer 
has  been  founded.  Hi's  book  is  a  repository  of  the  most 
Startling  facts  of  this  description.  Take  the  marvellous 
observation  which  he  cites  from  Dr.  Cruger,  where  a 
bucket  with  an  aperture,  serving  as  a  spout,  is  formed  in 
an  orchid.  Bees  visit  the  flower  :  in  eager  search  of 
material  for  their  combs  they  push  each  other  into  the 
bucket,  the  drenched  ones  escaping  from  their  involuntary 
bath  by  the  spout.  Here  they  rub  their  backs  against  the 
viscid  stigma  of  the  flower  and  obtain  glue ;  then  against 
the  pollen-masses,  which  are  thus  stuck  to  the  back  of  the 
bee  and  carried  away.  "  When  the  bee,  thus  provided, 
flies  to  another  flower,  or  to  the  same  flower  a  second  time, 
and  is  pushed  by  its  comrades  into  the  bucket,  and  then 
crawls  out  by  the  passage,  the  pollen-mass  upon  its  back 
necessarily  comes  first  into  contact  with  the  viscid 
stigma,"  which  takes  up  the  pollen  ;  and  this  is  how  that 
orchid  is  fertilised.  Or  take  this  other  case  of  the  Cata- 
siltim.  "  Bees  visit  these  flowers  in  order  to  gnaw  the 
labcllum  ;  on  doing  this  they  inevitably  touch  a  long, 
tapering,  sensitive  projection.  This,  when  touched,  trans- 
mits a  sensation  or  vibration  to  a  certain  membrane, 
which  is  instantly  ruptured,  setting  fiee  a  spring,  by  which 
the  pullcn-mass  is  shot  forth  like  an  arrow  in  the  right 
direction,  and  adheres  by  its  viscid  extremity  to  the  back 
of  the  bee."  In  this  way  the  fertilising  pollen  is  spread 
abroad. 

It  is  the  mind  thus  stored  with  the  choicest  matcrials'oT  ^ 
the  teleologist  that  rejects  teleology,  seeking  to  refer  these 
wonders  to  natural  causes.  They  illustrate,  according  to 
him,  the  method  of  nature,  not  the  "technic"  of  a  manj 
like  Artificer.  The  beauty  of  flowers  is  due  to  natural 
selection.  Those  that  distinguish  themselves  by  vivid]/ 
contrasting  colours  from  the  surrounding  green  leaves  arc 
most  readily  seen,  most  frequently  visited  by  inse&s,  mcst, 
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often  fertilised,  and  hence  most  favoured  by  natural  selec- 
tion. Coloured  berries  also  readily  at t raft  the  attention  cf 
birds  and  beasts,  which  feed  upon  them,  spread  their 
manured  seeds  abroad,  thus  giving  trees  and  shrubs 
possessing  such  berries  a  greater  chance  in  the  struggle 
for  existence. 

With  profound  analytic  and  synthetic  skill,  Mr.  Darwin 
investigates  the  cell-making  instinct  of  the  hive-bee.  His 
method  of  dealing  with  it  is  representative.  He  falls  back 
from  the  more  perfectly  to  the  less  perfectly  developed  in- 
stinct— from  the  hive-bee  to  the  humble  bee,  which  uses 
its  own  cocoon  as  a  comb,  and  to  classes  of  bees  of  inter- 
mediate skill,  endeavouring  to  show  how  the  passage 
might  be  gradually  made  from  the  lowest  to  the  highest. 
The  saving  of  wax  is  the  most  important  point  in  the 
economy  of  bees.  Twelve  to  fifteen  pounds  of  dry  sugar 
arc  said  to  be  needed  for  the  secretion  of  a  single  pound 
of  wax.  The  quantities  of  nectar  necessary  for  the  wax 
must  therefore  be  vast;  and  every  improvement  of  con- 
structive instinct  which  results  in  the  saving  of  wax  is  a 
direct  profit  to  the  insect's  life.  The  lime  that  would 
otherwise  be  devoted  to  the  making  of  wax  is  now  devoted 
to  the  gathering  and  storing  of  honey  for  winter  food.  He 
passes  from  the  humble  bee  with  its  rude  cells,  through 
the  Melipona  with  its  more  artistic  cells,  to  the  hive-bee 
with  its  astonishing  architecture.  The  bees  place  them- 
selves at  equal  distances  apart  upon  the  wax,  sweep  and 
excavate  equal  spheres  round  the  selected  points.  The 
spheres  intersect,  and  the  planes  of  intersection  are  built 
up  with  thin  lamina:.  Hexagonal  cells  are  thus  formed. 
This  mode  of  treating  such  questions  is,  as  I  have  said, 
representative.  He  habitually  retires  from  the  more  per- 
fect and  complex,  to  the  less  perfect  and  simple,  and 
carries  you  with  him  through  stages  of  perfecting,  adds 
increment  to  increment  of  infinitesimal  change,  and  in 
this  way  gradually  breaks  down  your  reluctance  to  admit 
that  the  exquisite  climax  of  the  whole  could  be  a  result  of 
natural  selection. 

Mr.  Darwin  shirks  no  difficulty  ;  and,  saturated  as  the 
subject  was  with  his  own  thought,  he  must  have  known, 
better  than  his  critics,  the  weakness  as  well  as  the  strength 
of  his  theory.  This  of  course  would  be  of  little  avail  were 
his  object  a  temporary  dialectic  victory  instead  of  the 
establishment  of  a  truth  which  he  means  to  be  everlasting. 
But  he  takes  no  pains  to  disguise  the  weakness  he  has 
discerned  ;  nay,  he  takes  every  pains  to  bring  it  into  the 
strongest  light.  His  vast  resources  enable  him  to  cope 
with  objections  started  by  himself  and  others,  so  as  to 
leave  the  final  impression  upon  the  reader's  mind  that, 
if  they  be  not  completely  answered,  they  certainly  are  not 
fatal.  Their  negative  force  being  thus  destroyed,  you  are 
free  to  be  influenced  by  the  vast  positive  mass  of  evidence 
he  is  able  to  bring  before  you.  This  largeness  of  know- 
ledge and  readiness  of  resource  render  Mr.  Darwin  the 
most  terrible  of  antagonists.  Accomplished  naturalists 
have  levelled  heavy  and  sustained  criticisms  against  him 
— not  always  with  the  view  of  fairly  weighing  his  theory, 
but  with  the  express  intention  of  exposing  its  weak  points 
only.  This  does  not  irritate  him.  He  treats  every  ob- 
jection with  a  soberness  and  thoroughness  which  even 
Bishop  Butler  might  be  proud  to  imitate,  surrounding  each 
fact  with  its  appropriate  detail,  placing  it  in  its  proper  re- 
lations, and  usually  giving  it  a  significance  which,  as  long 
as  it  was  kept  isolated,  failed  to  appear.  This  is  done 
without  a  trace  of  ill  temper.  He  moves  over  the  subject 
with  the  passionless  strength  of  a  clacicr;  and  the  grind- 
ing of  the  rocks  is  not  always  without  a  counterpart  in 
the  logical  pulverisation  of  the  objector.  Hut  though  in 
handling  this  mighty  theme  all  passion  has  been  stilled, 
there  is  an  emotion  of  the  intellect  incident  to  the  discern- 
ment r>f  new  truth  which  often  colours  and  warms  the 
pa£t-s  i  f  Mr.  Darwin.  His  success  has  been  great;  and 
this  implies  not  onlv  the  solidity  of  his  work,  but  the  pre- 
paredness of  the  public  mind  for  such  a  revelation.  On 
this  bi  nd  a  remark  of  Agassiz  impressed  me  more  than 
anytl.n.j  else.   Sprung  from  a  race  of  theologians,  this 


celebrated  man  combated  to  the  latt  the  theory  of  natural 
selection.  Unc  of  the  many  times  I  had  the  pleasure  of 
meeting  him  in  the  United  Slates  was  at  Mr.  VVinthrop's 
beautiful  residence  at  Brookline,  near  Boston.  Rising 
from  luncheon,  we  all  halted  as  if  by  a  common  impulse  in 
front  of  a  window,  and  continued  there  a  discussion  which 
had  been  started  at  tabic.  The  maple  was  in  its  autumn 
glory  ;  and  the  exquisite  beauty  of  the  scene  outside 
seemed,  in  my  case,  to  interpenetrate  without  disturbance 
the  intellectual  action.  Earnestly,  almost  sadly,  Agassiz 
turned,  and  said  to  the  gentlemen  standing  round,  "  I 
confess  that  I  was  not  prepared  to  see  this  theory 
received  as  it  has  been  by  the  best  intellects  of  our  time. 
Us  success  is  greater  than  I  could  have  thought  possible." 

In  our  day  great  generalisations  have  been  reached. 
The  theory  of  the  origin  of  species  is  but  one  of  them. 
Another,  of  still  wider  grasp  and  more  radical  significance, 
is  the  doctrine  of  the  Conservation  of  Energy,  the  ultimate 
philosophical  issues  of  which  are  as  yet  but  dimly  seen— 
that  doctrine  which  "  binds  nature  fast  in  fate  "  to  an  ex- 
tent not  hitherto  recognised,  exacting  from  every  antece- 
dent its  equivalent  consequent,  from  every  consequent  its 
equivalent  antecedent,  and  bringing  vital  as  well  as  physi- 
cal phenomena  uidcr  the  dominion  of  that  law  of  causal 
connection  which,  as  far  as  the  human  understanding  has 
yet  pierced,  asserts  itself  everywhere  in  nature.  Long  in 
advance  of  all  definite  experiment  upon  the  subject,  the 
constancy  and  indestructibility  of  matter  had  been 
affirmed ;  and  all  subsequent  experience  justified  the 
affirmation.  Later  researches  extended  the  attribute  of 
indestructibility  to  force.  This  idea,  applied  in  the  first 
instance  to  inorganic,  rapidly  embraced  organic  nature. 
The  vegetable  world,  though  drawing  almost  all  its  nutri- 
ment from  invisible  sources,  was  proved  incompetent  to 
generate  anew  cither  matter  or  force.  Its  matter  is  for 
the  most  part  transmuted  air;  its  force  transformed  solar 
force.  The  animal  world  was  proved  to  be  equally  un- 
creative,  all  its  motive  energies  being  referred  to  the  com- 
bustion of  its  food.  The  activity  of  each  animal  as  a 
whole  was  proved  to  be  the  transferred  activities  of  its 
molecutes.  The  muscles  were  shown  to  be  stores  of  me- 
chanical force,  potential  until  unlocked  by  the  nerves,  and 
then  resulting  in  muscular  contractions.  The  speed  at 
which  messages  fly  to  and  fro  alon;  the  nerves  was  deter- 
mined, and  found  to  be,  not  as  had  been  previously  sup- 
posed, equal  to  that  of  light  or  electricity,  but  less  than 
the  speed  of  a  flying  eagle. 

This  was  the  work  of  the  physicist :  then  came  the 
conquests  of  the  comparative  anatomist  and  physiologist, 
revealing  the  structure  of  every  animal,  and  the  funftion 
of  every  organ  in  the  whole  biological  series,  from  the 
lowest  zoophyte  up  to  man.  The  nervous  system  had 
been  made  the  object  of  profound  and  continued  study, 
the  wonderful  and,  at  bottom,  entirely  mysterious,  con- 
trolling power  which  it  exercises  over  the  whole  organism, 
physical  and  mental,  being  recognised  more  and  more. 
Thought  could  not  be  kept  back  from  a  subject  so  pro- 
foundly suggestive.  Besides  the  physical  life  dealt  with 
by  Mr.  Darwin,  there  is  a  psychical  life  presenting  similar 
gradations,  and  asking  equally  for  a  solution.  How  ate 
the  different  grades  and  orders  of  Mind  to  be  accounted 
for?  What  is  the  principle  of  growth  of  that  mysterious 
power  which  on  our  planet  culminates  in  reason  ?  These 
are  questions  which,  though  not  thrusting  themselves  so 
forcibly  upon  the  attention  of  the  general  public,  had  not 
only  occupied  many  reflecting  minds,  but  had  been  for- 
mally broached  by  one  of  them  before  the  "  Origin  of 
Species  "  appeared. 

With  the  mass  of  materials  furnished  by  the  physicist 
and  physiologist  in  his  hands,  Mr.  Herbert  Spencer, 
twenty  years  ago,  sought  to  graft  upon  this  basis  a  system 
of  psychology  ;  and  two  years  ago  a  second  and  greatly 
amplified  edition  of  his  work  appeared.  Those  who  have 
occupied  themselves  with  the  beautiful  experiments  of 
Plateau  will  remember  lhat  when  two  spherules  of  olive- 
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oil,  suspended  in  a  mixture  of  alcohol  and  water  of  the 
same  density  of  the  oil,  arc  brought  together,  they  do  not 
immediately  unite.  Something  like  a  pellicle  appears  to 
be  formed  around  the  drops,  the  rupture  of  which  is  imme- 
diately followed  by  the  coalescence  of  the  globules  into 
one.  There  are  organisms  whose  vital  actions  arc  almost 
as  purely  physical  as  that  of  these  drops  of  oil.  They 
come  into  contact  and  fuse  themselves  thus  together.  From 
such  organisms  to  other  a  shade  higher,  and  from  these 
to  others  a  shade  higher  still,  and  on  through  an  ever 
ascending  series,  Mr.  Spencer  conduces  his  argument. 
There  arc  two  obvious  faAors  to  be  here  taken  into 
account — the  creature  and  the  medium  in  which  it  lives, 
or,  as  it  is  often  expressed,  the  organism  and  its  environ- 
ment. Mr.  Spencer's  fundamental  principle  is,  that 
between  these  two  factors  there  is  incessant  interaction. 
The  organism  is  played  upon  by  the  environment,  and  is 
modified  to  meet  the  requirements  of  the  environment. 
Life  he  defines  to  be  "  acontinuousadjustmentofintern.il 
relations  to  external  relations." 

In  the  lowest  organisms  we  have  a  kind  of  tactual 
sense  diffused  over  the  entire  body;  then,  through  im- 
pressions from  without  and  their  corresponding  adjust- 
ments, special  portions  of  the  surface  become  more 
responsive  to  stimuli  than  others.  The  senses  are 
nascent,  the  basis  of  all  of  them  being  that  simple  tactual 
sense  which  the  sage  Dcmocritus  recognised  2300  years 
ago  as  their  common  progenitor.  The  action  of  light,  in 
the  first  instance,  appears  to  be  a  mere  disturbance  of  the 
chemical  processes  in  the  animal  organism,  similar  to  that 
which  occurs  in  the  leaves  of  plants.  By  degrees  the 
action  becomes  localised  in  a  few  pigment-cells,  more 
sensitive  to  light  than  the  surrounding  tissue.  The  eye 
is  here  incipient.  At  first  it  is  merely  capable  of  revealing 
differences  of  light  and  shade  produced  by  bodies  close 
at  hand.  Followed  as  the  interception  of  the  light  is,  in 
almost  all  cases,  by  the  contact  of  the  closely  adjacent 
opaque  body,  sight  in  this  condition  becomes  a  kind  of 
"  anticipatory  touch."  The  adjustment  continues  ;  a 
slight  bulging  out  of  the  epidermis  over  the  pigment- 
granules  supervenes.  A  lens  is  incipient,  and,  through 
the  operation  or  infinite  adjustments,  at  length  reaches 
the  Perfection  that  it  displays  in  the  hawk  and  eagle.  So 
of  the  other  senses  ;  they  are  special  differentiations  of  a 
tissue  which  was  originally  vaguely  sensitive  all  over. 

With  the  development  of  the  senses  the  adjustments 
between  the  organism  and  its  environment  gradually  ex- 
tend in  spitct-,  a  multiplication  of  experiences  and  a  corre- 
sponding modification  of  conduct  being  the  result.  The 
adjustments  also  extend  in  time,  covering  continually 
greater  intervals.  Along  with  this  extension  in  space  and 
time  the  adjustments  atsb  increase  in  speciality  and  com- 
plexity, passing  through  the  various  grades  of  brute  life, 
and  prolonging  themselves  into  the  domain  of  reason. 
Very  striking  are  Mr.  Spencer's  remarks  regarding  the 
influence  of  the  sense  of  touch  upon  the  development  of 
intelligence.  This  is,  so  to  say,  the  mother-tongue  of  all 
the  senses,  into  which  they  must  be  translated  to  be  of 
service  to  the  organism.  Hence  its  importance.  The 
parrot  is  the  most  intelligent  of  birds,  and  its  tactual 
power  is  also  greatest.  From  this  sense  it  gets  know, 
ledge  unattainable  by  birds  which  ennnot  employ  their 
feet  as  hands.  The  elephant  is  the  most  sagacious  of 
quadrupeds,— its  tactual  range  and  skill,  and  the  conse 


extension  of  his  range  of  experience,  by  the  invention  of 
instruments  of  precision,  which  serve  as  supplemental 
senses  and  supplemental  limbs.  The  reciprocal  action  of 
these  is  finely  described  and  illustrated.  That  chastened 
intellectual  emotion  to  which  I  have  referred  in  connection 
with  Mr.  Darwin  is,  I  should  say,  not  absent  in 
Mr.  Spencer.  Mis  illustrations  possess  at  times  exceeding 
vividness  and  force;  and  from  his  style  on  such  occasions 
it  is  to  be  inferred  that  the  ganglia  of  this  Apostle  of  the 
Understanding  are  sometimes  the  seat  of  a  nascent  poetic 
thrill. 

It  is  a  fact  of  supreme  importance  that  actions  the  per- 
formance of  which  at  first  requires  even  painful  effort  and 
deliberation,  may  by  habit  be  rendered  automatic.  Wit- 
ness the  slow  learning  of  its  letters  by  a  child,  and  the 
subsequent  facility  of  reading  in  a  man,  when  each  group 
of  letters  which  forms  a  word  is  instantly,  and  without 
effort,  filled  to  a  single  perception.    Instance  the  billiard- 
player,  whose  muscles  of  hand  and  eye,  when  he  reaches 
the  perfection  of  his  art,  are  unconsciously  co-ordinated. 
Instance  the  musician,  who,  by  practice,  is  enabled  to  fuse 
a  multitude  of  arrangements,  auditory,  tactual,  and  mus- 
cular, into  a  process  of  automatic  manipulation.  Com- 
bining such    facts    with    the    doctrine   of  hereditary 
transmission,  we  reach  a  theory  of  Instinct.    A  chick, 
after  coming  out  of  the  egg,  balances  itself  correctly,  runs 
about,  picks  up  food,  thus  showing  that  it  posscs&cs  a 
power  of  directing  its  movements  to  definite  ends.  How 
did  the  chick  learn  this  very  complex  co-ordination  of  eye, 
muscles,  and  beak  ?    It  has  nut  been  individually  taught ; 
its  personal  experience  is  «»7 :  but  it  has  the  benefit  of 
ancestral  experience.    In  its  inherited  organisation  arc 
registered  all  the  powers  which  it  displays  at  birth.  So 
also  as  regards  the  instinct  of  the  hive-bee,  already  re- 
ferred to.    The  distance  at  which  the  insects  stand  apart 
when  they  sweep  their  hemispheres  and  build  their  cells 
is  "  organically  remembered."    Man  also  carries  with  him 
the  physical  texture  of  his  ancestry,  as  well  as  the  inherited 
intellect  bound  up  with  it.    The  defects  of  intelligence 
during  infancy  and  youth  are  probably  less  due  to  a  lack 
of  individual  experience  than  to  the  fact  that  in  early  life 
the  cerebral  organisation  is  still  incomplete.    The  period 
necessary  for  completion  varies  with  the  race,  and  with 
the  individual.    As  a  round  shot  outstrips  a  rifled  one  on 
I  quitting  the  muzzle  of  the  gun,  so  the  lower  race  in 
'  childhood  may  outstrip  the  higher.    Dut  the  higher  even  • 
,  tually  overtakes  the  lower,  and  surpasses  it  in  range. 
•  As  regards  individuals,  we  do  not  always  find  the  precocity 
I  of  youth  prolonged  to  mental  power  in  maturity ;  while 
the  dulness  of  boyhood  is  sometimes  strikingly  contrasted 
with  the  intellectual  energy  of  after  years.  Newton,  when 
a  boy,  was  weakly,  and  he  showed  no  particular  aptitude 
I  at  school;  but  in  his  eighteenth  year  he  went  to  Cam- 
bridge, and  soon  afterwards  astonished  his  teachers  by  his 
power  of  dealing  with  geometrical  problems.    During  Ins 
quiet  youth  his  brain  was  slowly  preparing  itself  to  be  the 
organ  of  those  energies  which  he  subsequently  displayed. 

By  myriad  blows  (to  use  a  Lucrctian  phrase)  the  ima^e 
and  superscription  of  the  external  wotld  are  stamped  as 
states  of  consciousness  upon  the  organism,  the  depth  of 
I  the  impression  depending  upon  the  number  of  the  blows. 
When  two  or  more  phenomena  occur  in  the  environment 
invariably  together,  they  are  stamped  to  the  same  depth 
\  or  to  the  same  relief,  and  indissolubly  connected.  And 
quent  multiplication  of  experiences,  which  it  owes  to  its  |  here  wc  come  to  the  threshold  of  a  great  question. 


wonderfully  adaptnble  trunk.  Icing  the  basis  of  its  saga- 
city. Feline  animals,  for  a  similar  cause,  arc  more 
sagacious  than  hoofed  animals.— atonement  being  to  sonic 
extent  made,  in  the  case  of  the  horse,  bv  the  possesion 
of  sensitive  prehensile  lips.  In  the  PritnaUs  the  evolution 
of  intellect  and  the  evolution  of  tactual  appendages  go 
hand  in  hand.  In  the  most  intelligent  anthropoid  apes 
wc  find  the  tactual  range  and  delicacy  greatly  augmented, 
new  avenues  of  knowledge  being  thus  opened  to  the 
animal.  Man  crowns  the  edifice  here,  not  only  in  virtue 
of  his  own  manipulatory  power,  but  through  the  enormous 


Seeing  that  he  could  in  no  way  rid  himself  of  the  con- 
sciousness of  Space  and  Time,  Kant  asr.umed  them  to  be 
necessaiy  "  forms  of  thought,"  the  moulds  and  shapes  into 
which  our  intuitions  are  thrown  belonging  to  ourselves 
solely,  and  without  objective  existence.  With  unexpected 
power  and  success  Mr.  Spencer  brings  the  hereditary  ex- 
perience theory,  as  he  holds  it,  to  bear  upon  this  question. 
"  If  there  exist  certain  external  relations  which  are  expe- 
rienced by  all  organisms  at  all  instants  of  their  waking 
lives— relations  which  are  absolutely  constant  and  uni- 
I  vcrsal— there  will  be  established  answering  internal  rela- 

Digitized  by  Google 


Chemical  Newt,  | 
Augutt  ii,  1S74.  J 


British  Association. — The  President's  Address. 


91 


tions  that  are  absolutely  constant  and  universal.  Such 
relations  we  have  in  those  of  Space  and  Time.  As  the 
substratum  of  all  other  relations  of  the  Non-Ego,  they 
must  be  responded  to  by  conceptions  that  arc  the  sub- 
strata of  all  other  relations  in  the  Ego.  Being  the  con- 
stant and  infinitely  repeated  elements  of  thought,  they 
must  become  the  automatic  elements  of  thought, — the 
elements  of  thought  which  it  is  impossible  to  get  rid  of, — 
the  '  forms  of  intuition.'  " 

Throughout  this  application  and  extension  of  the  "  Law 
of  Inseparable  Association,"  Mr.  Spencer  stands  on  to- 
tally different  ground  from  Mr.  John  Stuart  Mill,  invoking 
the  registered  experiences  of  the  race  instead  of  the  ex- 
periences of  the  individual.  His  overthrow  of  Mr.  Mill's 
restriction  of  experience  is,  I  think,  complete.  That 
restriction  ignores  the  power,  of  organising  experience 
furnished  at  the  outset  to  each  individual ;  it  ignores  the 
different  degrees  of  this  power  possessed  by  different  races 
and  by  different  individuals  of  the  same  race.  Were  there 
not  in  the  human  brain  a  potency  antecedent  to  all  expe- 
rience, .1  dog  or  cat  ought  to  be  as  capable  of  education 
as  a  man.  These  predetermined  internal  relations  are 
independent  of  the  experiences  of  the  individual.  The 
human  brain  is  the  "organised  register  of  infinitely  nu- 
merous experiences  received  during  the  evolution  of  life, 
or  rather  during  the  evolution  of  that  series  of  organisms 
through  which  the  human  organism  has  been  reached. 
The  effects  of  the  most  uniform  and  frequent  of  these 
experiences  have  been  successively  bequeathed,  principal 
and  interest,  and  have  slowlv  mounted  to  that  high  intel- 
ligence which  lies  latent  in  the  brain  of  the  infant.  Thus 
it  happens  that  the  European  inherits  from  20  to  30  cubic 


anthropomorphism,  which  it  seemed  the  object  of  Mr. 
Darwin  to  set  aside,  is  as  firmly  associated  with  the 
creation  of  a  few  forms  as  with  the  creation  of  a  multi- 
tude. We  need  clearness  and  thoroughness  here.  Two 
courses,  and  two  only,  are  possible.  Either  let  us  open 
our  doors  freely  to  the 


abandoning  them,  let  u: 
Matter.    If  we  look  at 


conception  of  creative  ads,  or, 
>  radically  change  our  notions  ol" 
matter  as  pictured  by  Dcmocritus, 
and  as  defined  for  generations  in  our  scientific  text-books, 
the  absolute  impossibility  of  any  form  of  life  coming  out 
of  it  would  be  sufficient  to  render  any  other  hypothesis 
preferable  ;  but  the  definitions  of  matter  given  in  our 
text-books  were  intended  to  cover  its  purely  physical  and 
mechanical  properties.    And  taught  as  we  have  been  to 
regard  these  definitions  as  complete,  we  naturally  and 
rightly  reject  the  monstrous  notion  that  out  of  such 
matter  any  form  of  life  could  possibly  arise.    But  are  the 
definitions  complete  ?  Everything  depends  on  the  answer 
to  be  given  to  this  question.    Trace  the  line  of  life  back- 
wards, and  see  it  approaching  more  and  more  to  what  we 
call  the  purely  physical  condition.    We  reach  at  length 
those  organisms  which  I  have  compared  to  drops  of  oil 
suspended  in  a  mixture  of  alcohol  and  water.    We  reach 
the  prutogenes  of  Haeckel,  in  which  we  have  "  a  type 
distinguishable  from  a  fragment  of  albumen  only  by  its 
finely  granular  character."    Can  we  pause  here  ?  We 
break  a  magnet,  and  find  two  poles  in  each  of  its  frag- 
ments.   We  continue  the  process  of  breaking,  but  how- 
ever small  the  parts  each  carries  with  it,  though  enfeebled, 
the  polarity  of  the  whole.    And  when  we  can  break  no 
longer,  we  prolong  the  intellectual  vision  to  the  polar 
molecules.    Are  we  not  urged  to  do  something  similar  in 


inches  more  of  brain  than  the  Papuan.    Thus  it  happens  j  the  case  of  life  ?    Is  there  not  a  temptation  to  close  to 


that  faculties,  as  of  music,  which  scarcely  exist  in  some 
inferior  races,  become  congenital  in  superior  ones.  Thus 
it  happens  that  out  of  savages  unable  to  count  up  to  the 
nnmber  of  their  fingers,  and  speaking  a  language  con- 
taining only  nouns  and  verbs,  arise  at  length  our  Newtons 
and  Shakspeares." 


some  extent  with  Lucretius,  when  he  affirms  that  "  Nature 
is  seen  to  do  all  things  spontaneously  of  herself  without 
the  meddling  of  the  gods  ?  "  or  with  Uruno,  when  he  de- 
clares that  Matter  is  not  '•  that  mere  empty  capacity 
which  philosophers  have  pictured  her  to  be,  but  the 
universal  mother  who  brings  forth  all  things  as  the  fruit 


At  the  outset  of  this  Address  it  was  stated  that  physical  I  of  her  own  womb?"    The  questions  here  raised  are 
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theories  which  lie  beyond  experience  are  derived  by  a 
process  of  abstraction  from  experience.  It  is  instructive 
to  note  from  this  point  of  view  the  successive  introduction 
of  new  conceptions.  The  idea  of  the  attraction  of  gravi- 
tation was  preceded  by  the  observation  of  the  attraction 
of  iron  by  a  magnet,  and  of  light  bodies  by  rubbed  amber. 
The  polarity  of  magnetism  and  electricity  appealed  to 
the  senses;  and  thus  became  the  substratum  of  the  con- 
ception that  atoms  and  molecules  arc  endowed  with  defi- 
nite, attractive  and  repellent  poles,  by  the  play  of  which 
definite  forms  of  crystalline  architecture  arc  produced. 
Thus  molecular  force  becomes  structural.  It  required  no 
great  boldness  of  thought  to  extend  its  play  into  organic 
nature,  and  to  recognise  in  molecular  force  the  agency  by 
which  both  plants  *nd  animals  are  built  up.  In  this  way 
out  of  experience  arise  conceptions  which  arc  wholly 
ultra-cxpcriential. 

The  origination  of  life  is  a  point  lightly  touched  upon, 
if  at  all,  by  Mr.  Darwin  and  Mr.  Spencer.  Diminishing 
gradually  the  number  of  progenitors,  Mr.  Darwin  comes 
at  length  to  one  "primordial  form;"  but  he  does  not 
Bay,  as  far  as  I  remember,  how  he  supposes  this  form  to 
have  been  introduced.  He  quotes  with  satisfaction  the 
words  of  a  celebrated  author  and  divine  who  had 
"  gradually  learnt  to  sec  that  it  is  just  as  noble  a  concep- 
tion of  the  Deity  to  believe  He  created  a  few  original 
forms,  capable  of  self-development  into  other  and  needful 
forms,  as  to  believe  that  He  required  a  fresh  act  of 
creation  to  supply  the  voids  caused  by  the  action  of  His 
laws."  What  Mr.  Darwin  thinks  of  this  view  of  the  in- 
troduction of  life  I  do  not  know.  Whether  he  docs  or 
does  not  introduce  his  "  primordial  form  "  by  a  creative 
act,  I  do  not  know.  But  the  question  will  inevitably  be 
asked,  "How  came  the  form  there?"  With  regard  to 
the  diminution  of  the  number  of  created  for.ns,  one  does 
not  see  that  much  advantage  is  gained  by  it.  The 


inevitable.  They  arc  approaching  us  with  accelerated 
speed,  and  it  is  not  a  matter  of  indifference  whether  they 
arc  introduced  with  reverence  or  with  irreverence.  Aban- 
doning all  disguise,  the  confession  that  I  feel  bound  to 
make  before  you  is  that  I  prolong  the  vision  backward 
across  the  boundary  of  the  experimental  evidence,  and 
discern  in  that  Matter  which  we  in  our  ignorance— and 
notwithstanding  our  professed  reverence  for  its  Creator — 
have  hitherto  covered  with  opprobrium,  the  promise  and 
potency  of  every  form  and  quality  of  Life. 

The  "materialism"  here  enunciated  may  be  different 
from  what  you  suppose,  and  I  therefore  crave  your  gracious 
patience  to  the  end.    "  The  question  of  an  external  world," 
says  Mr.  J.  S.  Mill,  "is  the  great  battle-ground  of  meta- 
physics."*   Mr-  Mill  himself  reduces  external  phenomena 
to  "  possibilities  of  sensation."    Kant,  as  we  have  seen, 
made  time  and  space  "  forms "  of  our  own  intuitions. 
Fichte,  having  first  by  the  inexorable  logic  of  his  under- 
standing proved  himself  to  be  a  mere  link  in  that  chain  of 
eternal   causation   which   holds   so  rigidly  in  nature, 
violently  broke  the  chain  by  making  nature,  and  all  that 
it  inherits,  an  apparition  of  his  own  mind.f    And  it  is  by 
no  means  easy  to  combat  such  notions.    For  when  I  say 
I  *cc  you,  and  that  I  have  not  the  least  doubt  about  it, 
the  reply  is,  that  what  I  am  really  conscious  of  is  an 
affection  of  my  own  retina.    And  if  I  urge  that  I  can 
check  my  sight  of  you  by  touching  you,  the  retort  would 
be  that  I  am  equally  transgressing  the  limits  of  fart  ;  for 
what  I  am  really  conscious  of  is,  not  that  you  arc  there, 
but  that  the  nerves  of  my  hand  have  undergone  a  change. 
All  we  hear,  and  sec,  and  touch,  and  taste,  and  smell,  are, 
it  would  be  urged,  mere  variations  of  our  own  condition, 
beyond  which,  even  to  the  extent  of  a  hair's  breadth,  we 
cannot  go.    That  anything  answering  to  our  impressions 
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exists  outside  of  ourselves  is  not  a  fact,  but  an  inference, 
to  which  all  validity  would  be  denied  by  an  idealist  like 
Berkeley,  or  by  a  sceptic  like  Hume.  Mr.  Spencer  takes 
another  line.  With  htm,  as  with  the  uneducated  man, 
there  is  no  doubt  or  question  as  to  the  existence  of  an 
external  world.  But  he  differs  from  the  uneducated,  who 
think  that  the- world  really  is  what  consciousness  repre- 
sents it  to  be.  Our  states  of  consciousness  are  mere 
symbols  of  an  outside  entity  which  produces  them  and 
determines  the  order  of  their  succession,  but  the  real 
nature  of  which  we  can  never  know."  In  fact,  the  whole 
process  of  evolution  is  the  manifestation  of  a  Power  abso- 
lutely inscrutable  to  the  intellect  of  man.  As  little  in  our 
day  as  in  the  days  of  Job  can  man  by  searching  find  this 
Power  out.  Considered  fundamentally,  it  is  by  the  opera- 
tion of  an  insoluble  mystery  that  life  is  evolved,  species 
differentiated,  and  mind  unfolded  from  their  prepotent 
elements  in  the  immeasurable  past.  There  is,  you  will 
observe,  no  very  rank  materialism  here. 

The  strength  of  the  doctrine  of  evolution  consists,  not 
in  an  experimental   demonstration   (for  the  subject  is 
hardly  accessible  to  this  mode  of  proof),  but  in  its  general 
harmony  with  the  method  of  nature  as  hitherto  known. 
From  contrast,  moreover,  it  derives  enormous  relative 
strength.    On  the  one  side  wc  have  a  theory  (if  it  could 
with  any  propriety  b«  so  called)  derived,  as  were  the 
theories  referred  to  at  the  beginning  of  this  Address,  not 
from  the  study  of  nature,  but  from  the  observation  of  men 
— a  theory  which  converts  the  Power  whose  garment  is 
seen  in  the  visible  universe  into  an  Artificer,  fashioned 
after  the  human  model,  and  acting  by  broken  efforts  as 
man  is  seen  to  act.    On  the  other  side  we  have  the  con- 
ception that  all  we  see  around  us,  and  all  we  feel  within 
us— the  phenomena  of  physical  nature  as  well  as  those  of 
the  human  mind — have  their  unsearchable  roots  in  a  cos- 
mical  life,  if  I  dare  apply  the  term,  an  infinitesimal  span 
of  which  only  is  offered  to  the  investigation  of  man.  And 
even  this  span  is  only  knowablc  in  part.   We  can  trace 
the  development  of  a  nervous  system,  and  correlate  with 
it  the  parallel  phenomena  of  sensation  and  thought.  We 
see  with  undoubting  certainty  that  they  go  hand  in  hand. 
But  we  try  to  soar  in  a  vacuum  the  moment  we  seek  to 
comprehend  the  connection  between  them.    An  Archi- 
medean fulcrum  is  here  required  which  the  human  mind 
cannot  command  ;  and  the  effort  to  solve  the  problem,  to 
borrow  an  illustration  from  an  illustrious  friend  of  mine, 
is  like  the  effort  of  a  man  trying  to  lift  himself  by  his  own 
waistband.    All  that  has  been  here  said  is  to  be  taken  in 
connection  with  this  fundamental  truth.    When  "  nascent 
senses  "  are  spoken  of,  when     the  differentiation  of  a 
tissue  at  first  vaguely  sensitive  all  over  is  spoken  of,"  and 
when  these  processes  are  associated  with  "the  modifica- 
tion of  an  organism  by  its  environment,"  the  same  paral- 
lelism, without  contact,  or  even  approach  to  contact,  is 
implied.    There  is  no  fusion  possible  between  the  two 
classes  of  facts — no  motor  energy  in  the  intellect  of  man  to 
carry  it  without  logical  rupture  from  the  one  to  the  other. 

Further,  the  doctrine  of  evolution  derives  man,  in  h^s 
totality,  from  the  inter-action  of  organism  and  environment 
through  countless  ages  past.  The  human  understanding, 
for  example— that  faculty  which  Mr.  Spencer  has  turned 
so  skilfully  round  upon  its  own  antecedents  -  is  itself  a 
result  of  the  play  between  organism  and  enviionment 

*  In  a  paper,  at  once  popular  and  profound,  emitted  "Itecent  I'io- 
gitii  in  the  theory  of  Vision,"  contained  in  the  loiume  of  Lecture* 
by  llelmholtr,  published  by  Longmans,  this  symbolism  of  our  states 
of  consciou.ness  is  also  dwell  upon.  The  impressions  of  sense  arc 
the  mere  agm  of  external  thingi.  In  this  paper  Helmholu  contends 
strungly  against  the  view  that  the  eons,  i  jumicss  of  spa;e  in  inburn  ; 
and  h:  evidently  duubis  the  p.  uer  of  ll  e  cluck  to  pic*  up  grains  of 
coin  without  tome  preliminary  lessons.  On  this  joint,  he  sa>»,  fur; her 
esprr.ment*  are  nerrlrd.  Such  experiments  have  been  since  made  h\ 
Mr.  Spalding,  a  de  l,  1  believe,  in  snme  <f  his  obscivatiuns  by  the 
•  ccomr I'vhrd  and  deeply  lamented  Lady  Amherly  :  and  tl.ey  seem  to 
prove  conclusively  that  the  thick  dues  not  need  a  single  moment's 
tuition  to  teach  it  to  stand,  run,  govern  the  muscles  ol  iu  eyes,  and 
peck.  Hclmholtz,  however,  i>  contending  against  the  notion' of  re- 
established harmony;  and  I  am  not  aware  of  his  views  a*  to  the 
organisation  of  esptiiences  of  race  or  breed, 


through  cosmic  ranges  of  time.    Never,  surely,  did  pre- 
scription plead  so  irresistible  a  claim.    But  then  it  comes 
to  pass  thai,  over  and  above  his  understanding,  there  are 
many  other  things  appertaining  to  man  whose  prescriptive 
rights  are  quite  as  strong  as  that  of  the  understanding 
itself.    It  is  a  result,  for  example,  of  the  play  of  organism 
and  environment  that  sugar  is  sweet  and  that  aloes  are 
bitter,  that  the  smell  of  henbane  differs  from  the  perfume 
of  a  rose.    Such  facts  of  consciousness  (for  which,  by  the 
way,  no  adequate  reason  has  ever  yet  been  rendered)  are 
quite  as  old  as  the  understanding  itself ;  and  many  other 
things  can  boast  an  equally  ancient  origin.    Mr.  Spencer 
at  one  place  refers  to  that  most  powerful  of  passions — the 
amatory  passion — as  one  which,  when  it  first  occurs,  is 
antecedent  to  all  relative  experience  whatever ;  and  we 
may  pass  its  claim  as  being  at  least  as  ancient  and  as 
valid  as  that  of  the  understanding  itself.    Then  there  are 
such  things  woven  into  the  texture  of  man  as  the  feeling 
of  awe,  reverence,  wonder,  — and  not  alone  the  sexual  love 
just  referred  to,  but  the  love  of  the  beautiful,  physical  and 
moral,  in  Nature,  poetry,  and  art.   There  is  also  that 
deep-set  feeling  which,  since  the    earliest    dawn  of 
history,  and  probably  for  ages  prior  to  all  history,  in- 
corporated itself  in  the  Religions  of  the  world.    You  who 
have  escaped  from  these  teligions  into  the  high-and-dry 
light  of  the  understanding  may  deride  them  ;  but  in  so 
doing  you  deride  accidents  of  form  merely,  and  fail  to 
touch  the  immovable  basis  of  the  religious  sentiment  in 
the  emotional  nature  of  man.    To  yield  to  this  sentiment 
reasonable  satisfaction  is  the  problem  of  problems  at  the 
present  hour.    And  grotesque  in  relation  to  scientific 
culture  as  many  of  the  religions  of  the  wotld  have  been 
and  are— dangerous,  nay  destructive,  to  the  dearest  privi- 
leges  of  freemen  as  some  of  them  undoubtedly  have  been, 
and  would,  if  they  could,  be  again, — it  will  be  wise  to  re- 
cognise them  as  the  forms  of  a  force,  mischievous  if  per- 
mitted to  intrude  on  the  region  of  knowledge,  over  which 
it  holds  no  command,  but  capable  of  being  guided  by 
liberal  thought  to  noble  issues  in  the  region  of  emotion, 
which  is  its  proper  sphere.    It  is  vain  to  oppose  this  force 
with  a  view  to  its  extirpation.    What  we  should  oppose, 
to  the  death  if  necessary,  is  every  attempt  to  found  upon 
this  elemental  bias  of  man's  nature  a  system  which  should 
exercise  despotic  sway  over  his  intellect.    1  do  not  fear 
any  such  consummation.    Science  has  already  to  some 
extent  leavened  the  world,  and  it  will  leaven  it  more  and 
more.    I  should  look  upon  the  mild  light  of  science 
bieaking  in  upon  the  minds  of  the  youth  of  Ireland,  and 
strengthening  gradually  to  the  perfect  day,  as  a  surer  check 
to  any  intellectual  or  spiritual   tyranny  which  might 
threaten  this  island,  than  the  laws  of  princes  or  the  swords 
of  emperors.    Where  is  the  cause  of  fear  ?    We  fought 
and  won  our  battle  even  in  the  Middle  Ages :  why  should 
we  doubt  the  issue  of  a  conflict  now  ? 

The  impregnable  position  of  science  may  be  described 
in  a  few  words.  All  religious  theories,  schemes,  and 
systems,  which  embrace  notions  of  cosmogony,  or  which 
otherwise  reach  into  its  domain,  must,  in  so  far  as  they 
do  this,  submit  to  the  control  of  science,  and  relinquish  all 
thought  of  controlling  it.  Acting  otherwise  proved  disas- 
trous in  the  past,  and  it  is  simply  fatuous  to  day,  livery 
system  which  would  escape  the  Lite  of  an  organism  too 
rigid  to  adjust  itself  to  its  environment,  must  be  plas-tic  to 
the  extent  that  the  growth  of  knowledge  demands.  When 
this  truth  ha-;  bten  thoroughly  taken  in,  ligidity  will  be 
relaxed,  cxclusiveness  diminished*  things  now  deemed 
essential  will  be  dropped,  and  elements  now  rejected  will 
be  assimilated.  The  lifting  of  the  life  is  the  essential 
point ;  and,  as  long  as  do^maihm,  fanaticism,  and  in- 
tolerance are  kept  out,  various  modes  of  leverage  may  be 
employed  to  raise  life  to  a  higher  level.  Science  itself 
i  not  unfiequently  derives  motive  power  from  an  ultra- 
;  scientific  source.  Whewell  speaks  of  enthusiasm  of 
temper  as  a  hindrance  to  science ;  but  he  means  the 
enthusiasm  of  weak  head?.  Thc;e  is  a  strong  and  lesolire 
enthusiasm  in  which  science  finds  an  ally;  and  it  is  to  the 
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lowering  of  this  fire,  rather  than  to  a  diminution  of  intel- 
lectual insight,  that  the  lessening  productiveness  of  men 
of  scien.c  in  their  mature  years  is  to  be  ascribed.  Mr. 
Buckle  sought  to  detach  intellectual  achievement  from 
moral  force.  He  gravely  erred  ;  for  without  moral  force 
to  whip  it  into  a  CI  ion,  the  achievements  of  the  intellect 
would  be  poor  indeed. 

It  has  been  said  that  science  divorces  itself  from  litera- 
ture :  the  statement,  like  so  many  others,  arises  from  lack 
of  knowledge.  A  glance  at  the  less  technical  writings  of 
its  leaders — of  its  Helmhohz,  its  Huxley,  and  its  Du  IJois- 
Reymond — would  show  what  breadth  of  literary  culture 
they  command.  Where  among  modern  writers  can  you 
find  their  superiors  in  clearness,  and  vigour  of  literary 
style  ?  Science  desires  not  isolation,  but  freely  combines 
with  every  effort  towards  the  bettering  of  man's  estate. 
Single-handed,  and  supported  not  by  outward  sympathy, 
but  by  inward  force,  it  has  built  at  least  one  great  wing  of 
the  many-mansioned  home  which  man  in  his  totality 
demands.  And,  if  rough  walls  and  protruding  rafter-ends 
indicate  that  on  one  side  the  edifice  is  still  incomplete,  it 
isonlv  by  wise  combination  of  the  parts  required,  with  those 
already  irrevocably  built,  that  we  can  hope  for  complete- 
ness. There  is  no  necessary  incongruity  between  what 
has  been  accomplished  and  what  remains  to  be  done. 
The  moral  glow  of  Socrates,  which  we  all  feel  by  ignition, 
has  in  it  nothing  incompatible  with  the  physics  of  Anaxa- 
goras  which  he  so  much  scorned,  but  which  he  would 
hardly  scorn  to-day.  And  here  I  am  reminded  of  one 
amongst  us,  hoary,  but  still  strong,  whose  prophet-voice 
some  thirty  years  ago,  far  more  than  any  other  of  this  age, 
unlocked  whatever  of  life  and  nobleness  lay  latent  in  its 
most  gifted  minds— one  fit  to  stand  beside  Socrates  or  the 
Maccabean  Eleazir,  and  to  dare  and  suffer  all  that  they 
suffered  and  dared— fit,  as  he  once  said  of  Fichte,  "  to 
have  been  the  teacher  of  the  Stoa,  and  to  have  discoursed 
of  Beauty  and  Virtue  in  the  groves  of  Academe."  With 
a  capacity  to  grasp  physical  principles  which  his  friend 
Goethe  did  not  possess,  and  which  even  total  lack  of 
exercise  has  not  been  able  to  reduce  to  at  ropy,  it  is  the 
world's  loss  that  he,  in  the  vigour  of  his  years,  did  not 
open  his  mind  and  sympathies  to  science,  and  make  his 
conclusions  a  portion  of  his  message  to  mankind.  Mar- 
vellously endowed  as  he  was— equally  equipped  on  the 
side  of  the  heart  and  of  the  understanding — he  might  have 
done  much  towards  teaching  us  how  to  reconcile  the 
claims  of  both,  and  to  enable  them  in  coming  times  to 
dwell  together  in  unity  of  spirit  and  in  the  bond  of  peace. 

And  now  the  end  is  come.  With  more  time,  or  greater 
strength  and  knowledge,  what  has  been  here  said  might 
have  been  better  said,  while  worthy  matters  here  omitted 
might  have  received  fit  expression.  But  there  would  have 
been  no  material  deviation  from  the  views  set  forth.  As 
regards  myself,  they  are  not  the  growth  of  a  day;  and  as 
regards  you,  I  thought  you  ought  to  know  the  environ- 
ment which,  with  or  without  your  consent,  is  rapidly 
surrounding  you,  and  in  relation  to  which  some  adjustment 
on  your  part  may  be  necessary.  A  hint  of  Hamlet's,  how- 
ever, teaches  us  all  how  the  troubles  of  common  life  may 
be  ended ;  and  it  is  perfectly  possible  for  you  and  me  to 
purchase  intellectual  peace  at  the  price  of  intellectual 
death.  The  world  is  not  without  refuges  of  this  descrip- 
tion :  nor  is  it  wanting  in  persons  who  seek  their  shelter 
and  try  to  persuade  others  to  do  the  same.  I  would  ex- 
hort you  to  refuse  such  shelter,  and  to  scom  such  base 
rcpoRe — to  accept,  if  the  choice  be  forced  upon  you,  com- 
motion before  stagnation,  the  leap  of  the  torrent  before 
the  stillness  of  the  swamp.  In  the  one  there  is  at  all 
events  life  and,  therefore,  hope ;  in  the  other  none.  I 
have  touched  on  debatable  questions,  and  led  you  over 
dangerous  ground — and  this  partly  with  the  view  of  telling 
vou,  and  through  you  the  world,  that  as  regards  these 
questions  science  claims  unrestricted  right  of  search.  It 
is  not  to  the  point  to  say  that  the  views  of  Lucretius  and 
Bruno,  of  Darwin  and  Spencer,  may  be  wrong.  I  con- 
cede the  possibility,  deeming  it  indeed  certain  that 


these  views  will  undergo  modification.  But  the  point  is, 
that  whether  right  or  wrong,  we  claim  the  freedom  to 
discuss  them.  The  ground  which  they  cover  is  scientific 
ground;  and  the  right  claimed  is  one  made  good  through 
tribulation  and  anguish,  inflicted  and  endured  in  darker 
times  than  ours,  but  resulting  in  the  immortal  victories 
which  science  has  won  for  the  human  race.  I  would  set 
forth  equally  the  inexorable  advance  of  man's  under- 
standing in  the  path  of  knowledge,  and  the  unquenchable 
claims  of  his  emotional  nature  which  the  understanding 
can  never  satisfy.  The  world  embraces  not  only  a  Newton, 
but  a  Shakspearc — not  only  a  Boyle,  but  a  Raphael— not 
only  a  Kant,  but  a  Beethoven— not  only  a  Darwin,  but  a 
Carl yle.  Not  in  each  of  these,  but  in  all,  is  human  nature 
whole.  They  are  not  opposed,  but  supplementary — not 
mutually  exclusive,  but  reconcilable.  And  if,  still  unsatis- 
fied, the  human  mind,  with  the  yearning  of  a  pilgrim  for 
his  distant  home,  will  turn  to  the  Mystery  from  which  it 
has  emerged,  seeking  so  to  fashion  it  as  to  give  unity  to 
thought  and  faith,  so  long  as  this  is  done,  not  only  with- 
out intolerance  or  bigotry  of  any  kind,  but  with  the  en- 
lightened recognition  that  ultimate  fixity  of  conception  is 
here  unattainable,  and  that  each  succeeding  age  must  be 
held  free  to  fashion  the  mystery  in  accordance  with  its 
own  needs— then,  in  opposition  to  all  the  restrictions  of 
Materialism,  I  would  affirm  this  to  be  a  field  for  the 
noblest  exercise  of  what,  in  contiast  with  the  hnowing 
faculties,  may  be  called  the  creative  faculties  of  man. 
Here,  however,  I  must  quit  a  theme  too  great  for  me  to 
handle,  but  which  will  be  handled  by  the  loftiest  minds 
ages  a'fter  you  and  I,  like  streaks  of  morning  cloud,  shall 
have  melted  into  the  infinite  azure  of  the  past. 
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By  A.  CRUM  BROWN,  M.D.,  F.R.S  E.,  &c, 
Prciident  of  the  St«ion. 

Gentlemen, — 

One  hundred  years  have  elapsed  since  the  discovery  of 
oxygen  by  Priestley.  Perhaps  we  should  say  re-discovery, 
for  there  is  no  doubt  that  about  one  hundred  years  earlier 
Mayow  prepared  from  nitre  nearly  pure  oxygen,  and  ob- 
served and  recorded  some  of  its  most  marked  properties. 
Mayow's  discovery,  however,  led  to  nothing ;  while 
Priestley's  was  the  most  important  step  in  that  re-con- 
struction of  speculative  chemistry  which  was  commenced 
by  Black  and  carried  on  with  surprising  energy  and 
thoroughness  by  Lavoisier  and  his  associates.  I  shall  not 
detain  you  by  enumerating  the  ways  in  which  this  dis- 
covery has  affected  chemistry,  both  practical  and  specula- 
tive. The  pre-eminent  position  to  which  oxygen  was  at 
once  elevated,  and  which  it  so  long  retained,  makes  this 
altogether  unnecessary.  I  wish,  however,  to  point  out 
one  character  of  the  phlogistic  controversy,  which  sharply 
distinguishes  it  from  many  others.  The  truth  represented 
by  the  theory  of  Phlogiston  was  not  recognised  with  suf- 
ficient distinctness  by  the  supporters  of  that  theory  to 
give  them  any  chance  of  success  in  opposition  to  a  band 
of  devoted  adherents  of  a  view  which  was  clearly  under- 
stood by  all.  The  Phlogistists  were  completely  defeated, 
and  the  theory  ceased  to  exist.  It  has  been  left  for 
chemical  antiquaries  to  pick  out,  with  difficulty  and  un- 
certainty, a  meaning  from  the  ruins. 

I  have  mentioned  this  character  because  I  wish  to  draw 
your  attention  to  another,  more  recent,  controversy,  the 
result  of  which  was  very  different. 

The  questions  as  to  chemical  constitution,  raised  about 
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opposition  to  Bcrzelius,  may  now  be  said  to  be  practically 
sealed.  The  great  majority  of  chemists  are  agreed  as  to 
what  is  to  be  understood  by  chemical  constitution,  and 
also  as  to  the  nature  and  amount  of  evidence  required  in 
order  to  determine  the  constitution  of  a  substance.  How 
has  this  agreement  been  produced  ?  Some  historical 
writers  seem  to  wish  us  to  believe  that  it  is  the  result  of 
the  triumph  of  the  ideas  of  Dumas,  Gerhardt,  and  Laurent, 
and  the  defeat  of  the  dualtstic  radical  theory  of  Bcrzelius ; 
that  the  arguments  of  Ber/elius  and  his  followers  were 
only  useful  as  giving  occasion  for  a  more  full  and  con- 
vincing proof  of  the  unitary  substitution  theory  than  would 


then  assume  something  like  the  following  form : — The 
carbon  in  acetic  acid  is  equally  divided  between  two 
proximate  constituents,  one  of  which  is  an  oxide,  the 
other  a  hydride  of  carbon ;  trichloracetic  acid  similarly 
contains  an  oxide  and  a  chloride  of  carbon,  between 
which  the  carbon  is  equally  divided.  The  oxide  is  the 
same  in  both  acids,  and  is  that  oxide  which  occurs  in 
oxalic  acid.  The  hydride  and  the  chloride  have  the  com- 
position of  the  substances  the  formulx  of  which  are  CjH6 
and  CjCIo  respectively.  Oxalic  acid  undergoes  chemical 
change  much  more  readily  than  the  corresponding  hydride 
or  chloride,  and  therefore  the  chemical  character  of  acetic 
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of  dualism  played  the  part  (not  unfrcquently  supposed  to 
be  that  of  the  conservative  party  in  politics)  of  checking 
and  criticising  the  successive  developments  of  truth,  and 
thus  allowing  them  time  to  ripen. 

In  opposition  to  the  view  thus  broadly  stated,  I  would 
place  another,  and,  for  the  sake  of  contrast,  shall  state 
it  also  in  pet  haps  tco  broad  a  form.  That  the  two 
theories— the  dualistic  radical  theory  and  the  unitary  sub- 
stitution theory— were  belli  true  and  both  imperfect;  that 
they  underwent  gradual  development,  scarcely  influenced 
by  each  other,  until  they  have  come  to  be  almost  identical 
in  reference  to  points  wheie  they  at  one  time  seemed  most 
opposed. 

1  have  said  that  the  development  of  the  one  theory  was 
scarcely  influenced  by  that  of  the  other.  Of  course,  the 
facts  discovered  by  both  parties  were  common  property, 
and  the  development  of  both  theories  depended  upon  the 
discovery  of  these  facts ;  but  the  explanations  of  farts,  and 
the  reasoning  from  them  given  by  each  party,  seemed  to 
the  other  scarcely  worthy  of  serious  consideration,  and 
were  treated  as  matter  of  ridicule.  And  the  habit  of  mind 
created  by  this  mode  of  viewing  the  opposed  theory  has 
rendered  it  difficult  for  those  who  were  engaged  in  the 
controversy  on  cither  side  to  see  how  nearly  the  two 
theories  have  now  come  to  coincidence.  Their  language  still 
remains  different ;  but,  as  the  facts  arc  the  same  for  both, 
it  is  not  difficult  for  a  neutral  critic  to  translate  from  the 
one  to  the  other,  and  if  wc  do  so  we  shall  see  that  there 
is  much  real  agreement  between  the  two  modes  of  repre- 
senting chemical  ideas,  historically  derived,  the  one  from 
Bcrzelius,  the  other  from  Dumas,  Laurent,  and  Gcr- 
hardt. 

In  both,  chemical  constitution  is  regarded  as  the  order 
in  which  the  constituents  arc  united  in  the  compound,  and 
the  same  fundamental  notion  is  indicated  in  the  one  by 
reference  to  proximate  constituent*,  in  the  other  by  the 
concatenation  of  atoms.  To  show  that  this  is  so,  and 
that  the  fundamental  notion  can  be  arrived  at  from  the 
dualistic,  as  well  as  from  the  unitary  starting-point,  I 
shall  cite  an  illustrative  case.  livery  student  of  chemical 
history  will  remember  the  view  of  the  constitution  of  tri- 
chloracetic acid  propounded  by  Bcrzelius,  and  afterwards 
supplemented  by  a  similar  view  of  the  constitution  of 
acetic  acid,  and  an  explanation  of  the  likeness  of  some  of 
the  properticsof  these  two  substajjccs.  This  has  sometimes 
been  spoken  of  as  a  subterfuge  of  a  not  very  creditable 
kind,  by  means  of  which  Bcrzelius  apparently  saved  his 
consistency  while  really  yielding  to  the  arguments  of  his 
opponents.  But  if,  instead  of  looking  at  it  in  the  light  of 
the  substitution  controversy,  wc  consider  it  in  itself  as  a 
contribution  to  speculative  chemistry,  wc  at  once  recog- 
nise in  it  a  statement,  in  Bcrzelian  language,  of  the  views 
we  now  hold  as  to  the  constitution  of  these  acids.  The 
view  was  that  acetic  acid  is  a  compound  of  oxalic  acid 
and  methyl,  trichloracetic  acid  a  compound  of  oxalic  acid 
and  the  sesquichloride  of  carbon.  They  differ  considerably 
from  each  other,  because  the  "copula?"  (methyl  and  ses- 
quichloride of  carbon  respectively)  are  diHerent,  but  their 
resemblance  is  strongly  matked,  because  they  contain  the 
game  active  constituent,  oxalic  acid,  and  most  of  the 
prominent  characters  of  the  substances  depend  upon  it, 
and  not  upon  the  copula.    Let  us  first  free  this  statement 


oxidised  than  on  the  other  constituent,  and  they  thus  have 
a  marked  resemblance.  The  oxidised  constituent  is  united 
to  the  other  in  a  manner  different  from  that  in  which  oxalic 
acid  is  united  to  bases  in  the  oxalates,  inasmuch  as,  while 
the  basic  water  of  hydrated  oxalic  acid  is  displaced  when 
oxalic  acid  unites  with  a  base,  in  hydrated  acetic  and 
trichloracetic  acids  there  is  the  same  proportion  between 
the  basic  water  and  the  oxidised  carbon  as  there  is  in 
oxalic  acid. 

Now  has  not  this  a  great  resemblance  to  the  view  en- 
tertained by  most  modem  chemists,  that  acetic  acid  is  a 
compound  of  the  radical  carboxyl  (half  a  molecule  of 
oxalic  acid)  and  the  radical  methyl  (half  a  molecule  of 
methyl  gas),  that  trichloracetic  acid  similarly  contains 
the  same  radical  carboxyl  and  the  radical  CCI3,  and  that 
the  prominent  chemical  properties  of  the'se  bodies  depend 
upon  their  containing  carboxyl,  and-  that  they  therefore 
resemble  each  other  ? 

The  modern  view  contains  nothing  inconsistent  with 
that  of  Bcrzelius,  but  it  no  doubt  contains  something 
more,— it  contains  an  explanation  of  the  difference  be- 
tween the  manner  in  which  carboxyl  is  united  to  methyl 
in  acetic  acid,  and  the  manner  in  which  oxalic  acid  is 
united  to  bases  in  the  oxalates  ;  but  it  will  surely  be  ad- 
mitted that  Bcrzelius  was  here  far  ahead  of  his  opponents, 
—so  far  ahead  that  they  altogether  failed  to  sec  his 
meaning,  and  looked  upon  his  argument  as  .1  clumsy 
device. 

The  treatment  by  Berzelius  of  the  constitution  of  the 
sulpho  acids  furnishes  a  precisely  similar  case.  These 
arc  now  considered  as  compounds  of  the  radical  SOjOH 
(which  we  may  call  sulphoxyl).  This  radical  is  half  a 
molecule  of  hyposulphuric  acid,  and  Ber/elius  considered 
them  as  coupled  compounds  of  hyposulphuric  acid, 
adopting  at  once  the  view  first  brought  forward  by  Kolbe, 
in  his  classical  memoir  on  the  sulphite  of  perchloridc  of 
carbon,  and  the  acids  derived  from  it. 

I  might  pursue  the  history  of  the  carbon-  and  sulpho- 
acids further,  and  trace  the  development  of  the  theory  of 
their  constitution  through  the  discoveries  of  Kolbe  and 
his  beautiful  application  to  the  cases  of  carbon  and  sul- 
phur of  Frankland's  far-sighted  speculation  on  the  consti- 
tution of  the  organo-metallic  bodies, — pointing  out  the 
relation  of  Kolbc's  views  of  the  constitution  of  acids, 
alcohols,  aldehydes,  and  ketones,  to  the  Bcrzelian  theory 
on  the  one  hand,  and  to  the  opinions  of  modern  chemists 
on  the  other;  but  the  greater  part  of  such  a  historical 
sketch  has  been  given  very  recently  by  Kolbe  himself,  in 
the  Journal  fur  1'raktischc  Chcmic,  and  I  may  therefore 
omit  it. 

It  would  be  easy  to  bring  forward  cases  to  show  that 
our  present  views  can  be  directly  derived  from  the  substi- 
tution theory  and  the  types  of  Dumas  and  Gerhardt, 
through  the  complications  of  multiple  and  mixed  types 
and  the  labyrinthine  formula:  to  which  these  gave  rise,  to 
the  wonderfully  simple  and  comprehensive  system  of 
Kekule;  but  that  is  unnecessary,  as  this  development  has 
been  fully  and  ably  described  by  more  than  one  thoroughly 
competent  writer. 

Wc  have  been  discussing  a  case  in  which  Bcrzelius 
I  was  right  in  considering  a  compound  of  carbon,  oxygen, 
and  chlorine  as  composed  of  two  parts— an  oxide  and  a 
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chloride  of  carbon.  It  is  only  just  that  we  should  take 
some  notice  of  cases,  at  first  sight  similar,  in  which 
modern  chemists  would  be  inclined  to  think  that  he  was 
wrong.  This  is  the  more  necessary  as  an  examination  of 
these  cases  will  enable  us  to  see  what  was  the  really 
valuable  contribution  made  to  speculative  chemistry  by 
the  substitution  theory. 

Compounds  containing  three  elements  were  formulated 
in  two  different  ways  by  Berzelius : — i.  One  of  the  ele- 
ments was  represented  as  combined  with  a  radical  com- 
posed of  the  other  two,— as  hydrocyanic  acid,  Hj.CjNj  ; 
ether,  C4H10  O.  2.  The  ternary  compound  was  repre- 
sented as  composed  of  two  binary  compounds  having  one 
element  common, — as  caustic  potash,  KO.H,jO  ;  chromo- 
chloric  acid,  2CrOj.CrCi6. 

Phosgene  gas  was  at  first  formulated  in  the  former  of 
these  ways  as  CO.Clj ;  but  latterly  he  was  forced  in  con- 
sistency to  give  up  all  radicals  containing  oxygen  or  other 
strongly  electro  negative  clement,"  and  to  write  the 
formula  of  phosgene  gas  COj.CCl4.  Similarly,  in  every 
case  where  a  positive  element  or  radical  is  combined  with 
two  negative  elements  or  radicals,  he  represented  the 
compound  as  composed  of  two  binary  compounds.  Thus 
— chloride  of  acetyl,  2C4II6O3.C4H6CI6,  as  a  compound 
of  acetic  acid  and  the  corresponding  tetchloride. 

This  was  in  perfect  consistency  w  ith  the  mode  in  w  hich 
ternary  compounds  containing  one  negative  and  two 
positive  elements  or  radicals  were  formulated, — as  caustic 
potash,  KO.H20;  sulphate  of  copper,  Cu0.SO3, 
but  it  lacks  the  practical  justification  which  can  be  given 
for  the  formula  C^HoCjOj  for  acetic  acid.  For  phosgene 
acts  readily  on  water,  forming  carbonic  and  hydrochloric 
acids,  an  action  which  does  not  take  place  w  ith  pcrchloride 
of  carbon,  and  it  is  not  easy  to  sec  why  the  latter  sub- 
stance should  be  more  readily  attacked  by  water  when 
combined  with  carbonic  acid  than  when  free.  This  dif- 
ference did  not  escape  the  attention  of  Bcrzclius,  and  led 
him  to  distinguish  two  modes  of  chemical  union  :— 
1.  Where  the  constituents  were  held  together  by  the 
electro-chemical  force,  and  wholly  or  partially  neutralised 
each  other,  as  in  the  oxygen  and  sulphur  salts;  and  2.  Where 
a  so-called  "copula"  was  attached  by  an  unknown  force 
to  a  substance  without  greatly  modifying  its  chemical 
activity.  The  distinction  seems  arbitrary  ;  but  it  was  not, 
as  is  usually  supposed,  a  mere  artificial  bulwark  to  prelect 
the  electro-chemical  theory  ;  it  has  a  real  and  very  im- 
portant meaning — a  meaning  which  the  development  of 
the  substitution  theory  enables  us  to  explain. 

The  phenomena  of  electrolysis,  upon  which  the  Bcr- 
zclian  system  is  based,  brin^  forward  into  great  promi- 
nence  one  of  the  chemical  units,  viz.,  the  equivalent,  and 
the  pre-eminent  position  of  oxygen  as  the  most  electro- 
negative element  made  it  most  natural  to  select  the  atom 
of  oxygen  as  the  standard  of  equivalence,  so  that  an 
equivalent  of  any  element  or  radical  was  defined  as  that 
quantity  of  it  which  was  equivalent  to  one  atom  of 
oxygen.  Gay  Lussac's  law  of  gaseous  volumes,  which 
waB  adopted  by  Bcr/clius,  and  which,  by  a  curious  acci- 
dent, happens  to  be  true  for  all  elements  gaseous  at 
ordinary  temperatures,  led  to  the  formula:  H;  and  CI;  for 
the  equivalents  of  hydrogen  and  chlorine  ;  but  although 
these  formulx  explicitly  indicate  the  divisibility  of  tue 
equivalents  of  these  elements,  this  divisibility  was  not 
recognised,  and  integral  numbers  of  equivalents  were 
alone  tolerated.  Thus  hydrochloric  acid  was  written 
HaCl2,  ammonia  N^Hfi,  &c,  and  the  etymological  meaning 
of  the  word  "  atom  "  was  soon  lost.  The  use  of  barred 
letters,  to  indicate  two  atoms,  or  one  equivalent  of  such 
elements  as  hydrogen  and  chlorine,  further  contributed  to 
hide  the  important  fact  of  their  divisibility. 

The  first  great  result  of  the  substitution  theory  was  to 
change  the  unit  of  equivalence,  and  to  take  as  the 
standard  the  atom  of  hydrogen  or  of  chlorine,  instead  of 
that  of  oxygen ;  and  although  it  would  be  most  unjust  to 
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forget  the  services  of  Dumas,  Gerhardt,  and  Laurent,  in 
this  matter,  the  credit  of  removing  the  bars  from  11,  CI, 
and  their  comrades,  and  allowing  the  hitherto  chained 
partners  to  walk  at  liberty,  undoubtedly  belongs  mainly 
to  our  distinguished  colleague  and  master,  1'rofessor 
Williamson. 

The  establishment  of  the  water-type,  or,  to  put  it  in 
another  form,  the  proof  that  the  atom  of  oxygen  contains 
two  units  of  oxygen,  inseparably  united  but  capable  of 
separate  action,  led  the  way  to  the  explanation  of  all  the 
difficulties  which  beset  the  theory  of  radicals  and  copul.x. 
It  at  once  explained  how  two  oxides  or  two  sulphides 
unite  together,*  and  the  idea  of  "  polybasic,"  or  as  we 
should  now  say  polyad,  atoms  and  radicals  was  soon  used 
to  explain  the  existence  of  polybasic  acids,  double  salts, 
acichlondes,  and  many  other  kinds  of  ternary  compounds. 

But  a  fact  does  not  cease  to  exist  because  it  is  explained. 
Quick-lime  and  water  unite  together,  although  we  can  now 
explain  how  they  do  so,  and  a  useful  purpose  may  still  be 
served  by  the  enumeration,  as  in  the  old  dualihtic  formula?, 
of  the  pairs  of  united  equivalents.  Although  some  of  these 
equivalents  belong  to  the  same  atoms,  it  is  nevertheless 
true  that  they  are  united  in  pans.  Caustic  potash  might, 
then,  be  formulated  KOj.HOi,  or  jlK^O.H.O);  phosgene 
gas,  KCOj.CCI^  ;  and  chlorochronnc  acid,  j(2CtOj,CrClc,). 
These  formula:  are  not  so  well  suited  for  general  use  as 
those  now  current,  but  the  consideration  of  them  as  accu- 
rate representations  of  fads  may  enable  us  to  see  that  the 
copula:  of  Berzelius  had  a  real  and  valuable  meaning. 
Take,  for  instance,  the  formula  of  acetic  acid— 

H3C — CO — OH, 
or  jCH4,tC02,lHJO,lC2.  It  is  this  last  term  which  in- 
dicatcs  the  coupled  character  of  the  compound.  If  we 
look  upon  acetic  acid  as  a  compound  of  carbon,  it  is  a 
coupled  compound,  because  all  the  equivalents  of  carbon 
in  11  do  not  belong  to  the  same  atom,  and  the  two  atoms- 
of  carbon  are  directly  united  together,  and  replacement  of 
the  equivalents  united  to  one  of  these  atoms  does  not  very 
greatly  affect  the  function  or  chcm.cal  character  of  the 
equivalents  united  to  the  other. 

I  have,  perhaps,  spent  too  much  of  your  time  upon 
these  historical  questions.  Let  us  now  shortly  consider 
what  is  the  present  stale  of  our  knowledge  as  to  chemical 
constitution.  This  I  have  already  defined  as  the  order  in 
which  the  constituents  arc  united  in  the  compound.  We 
may  indeed  use  metaphorical  language,  and  speak  of  the 
relative  position  of  atoms,  perhaps  deluding  ourselves  into 
the  notion  that  such  language  is  more  than  metaphorical, 
but  the  phenomena  of  combination  and  decomposition, 
although  we  cannot  doubt  that  they  depend  solely  upon 
the  relative  position  and  dynamical  relations  of  the  atoms, 
are  not  alone  sufficient  to  prove  even  that  atoms  exist. 
Our  knowledge  of  the  intimate  structure  of  matter  comes 
from  another  source,  from  the  study  of  the  properties, 
rather  than  of  the  changes  of  substances,  and  of  the  trans- 
formations of  energy  which  accompany  the  transformations 
of  matter.  This  is  strictly  a  branch  of  chemistry  :  the 
aim  of  chemistry  is  to  connect  the  properties  of  substances 
and  the  changes  they  undergo  with  their  composition, 
taking  this  word  in  its  widest  sense  ;  and  we  must  not 
allow  our  friends  in  Section  A  to  cut  our  science  in  two, 
and  appropriate  ihe  half  of  it.  We  all  frankly  admit  that 
chemistry  is  a  branch  of  physics,  but  it  is  so  as  a  whole- 
no  section  of  it  is  more  purely  physical  than  ail  the  rest. 
To  accept  a  narrower  definition  of  chemistry  is  to  reduce 
ourselves  to  the  position  which  the  collector  occupies 
among  naturalists,  it  is  to  admit  that  it  is  our  business  to 
provide  part  of  the  materials  out  of  which  a  science  in 
which  we  have  no  share  may  be  constructed  by  others. 
But  w-e  need  not  tear  that  this  so-called  physical  side  of 
Chemistry  will  ever  be  divorced  from  the  study  of  chemical 
change.  The  names  of  Faraday  and  Graham  among  those 
who  have  left  us,  of  Andrews  among  those  who  are  still  at 

'  It  (Joel  not  explain  the  existence  oi  doable  chlorides,  bromides,  4c. 
These  compounds, apparently  so  similar  to  the  double  oxides  and  But- 
phidcs.are  still  unexplained. 
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work,  are  sufficient  proof  of  this,  and  a  study  of  their  re- 
searches will  conclusively  show  that  great  results  can  be 
looked  for  in  this  direction  only  from  a  physicist  who  is 
also  a  chemist. 

There  are  three  special  direction*  in  which  such  in- 
vestigations have  already  influenced  chemical  theory  : —  ! 

1.  Electrolysis,  which  has  confirmed  the  equivalent  as  a 
chemical  unit,  has  proved  that  equivalents  unite  in  pairs 
— thus  forming  the  basis  of  the  electro-chemical  theory, 
and  has  shown  us  how  to  estimate  the  amount  of  energy 
involved  in  the  union  of  a  given  pair  of  equivalents. 

2.  Vafour  Density,  from  which  Avogadro  inferred  the 
law  of  molecular  volumes  (since  proved  by  Clerk  Maxwell), 
which  has  given  us  the  molecule  as  a  chemical  unit,  and 
formed  the  basis  of  the  unitary  theory. 

3.  Specific  Heat,  from  which  Dulong  and  Petit  inferred 
their  empirical  law,  which  gives  us  the  most  satisfactory 
physical  definition  of  the  atom  as  a  chemical  unit. 

We  naturally  turn  to  the  future,  and  try  to  guess  whence 
the  next  great  revolution  will  come.  For  although  periods 
of  quiet  have  their  use,  as  affording  time  for  filling  up  the 
blank  schedules  furnished  by  the  last  speculative  change, 
such  periods  have  6cldom  been  long,  and  each  has  been 
shorter  than  its  predecessor. 

Hut  it  is  impotsible  to  make  a  certain  forecast.  Looking 
back,  we  see  a  logical  sequence  in  the  history  of  chemical 
speculation,  and  no  doubt  the  next  step  will  appear,  after 
it  has  been  taken,  to  follow  as  naturally  from  the  present 
positio.i.  One  thing  we  can  distinctly  see — we  are 
struggling  towards  a  theory  of  Chemistry.  Such  a  theory 
we  do  not  possess.  What  wc  are  sometimes  pleased  to 
dignify  with  that  name  is  a  collection  of  generalisations 
of  various  degrees  of  imperfection.  We  cannot  attain  to 
a  real  theory  of  chemistry  until  we  are  able  to  connect  the 
science  by  some  hypothesis  with  the  general  theory  of 
dynamics.  No  attempt  of  this  kind  has  hitherto  been 
made,  and  it  is  difficult  to  see  how  any  such  attempt  can 
be  made  until  we  know  something  in  reference  to  the  ab- 
solute size,  mass,  and  shape  of  molecules  and  of  atoms, 
the  position  of  the  atoms  in  the  molecule,  and  the  nature 
of  the  forces  acting  upon  them.  Whence  can  wc  look  for 
such  knowledge  ? 

The  phenomena  of  gaseous  diffusion,  of  gaseous  friction, 
and  of  the  propagation  of  heat  through  gases  have  already 
given  us  an  approximation  to  the  size  and  mass  of  the 
molecules  of  gases.  It  is  not  unreasonable  to  suppose  that 
a  comparative  study  of  the  specific  heat  of  gases  and 
vapours  may  lead  to  some  approximate  knowledge  as  to 
the  shapes  of  their  molecules,  and  a  comparison  of  such 
approximate  results,  with  the  chemical  constitution  of  the 
substances,  may  lead  to  a  hypothesis  which  will  lay  the 
foundation  of  a  real  theory  of  chemistry. 

Chemistry  will  then  become  a  branch  of  applied  mathe- 
matics, but  it  will  not  cease  to  be  an  experimental  science. 
Mathematics  may  enable  us  retrospectively  to  justify  re- 
sults obtained  by  experiment,  may  point  out  useful  lines 
of  research,  and  even  sometimes  predict  entirely  novel 
discoveries,  but  will  not  revolutionise  our  laboratories ; 
mathematical  will  not  replace  chemical  analysis. 

We  do  not  know  when  the  change  will  take  place, 
or  whether  it  will  be  gradual  or  sudden,  but  no  one  who 
believes  in  the  progress  of  human  knowledge,  and  in  the 
consistency  of  Nature,  can  doubt  that  ultimately  the 
theory  of  chemistry,  and  of  all  other  physical  sciences, 
will  be  absorbed  into  the  one  theory  of  dynamics. 


PROCEEDINGS  OF  SOCIETIES. 

DUTCH  SOCIETY  OF  SCIENCE  AT  HARLEM. 

Tuts  Society  held  its  122nd  general  meeting  on  the  16th 
of  May,  under  the  presidency  of  G.  F.  van  Tets.  Since 
its  last  general  meeting  the  Society  has  issued  Nos.  3,  4, 
and  5,  vol.,  viii,  and  Nos.  1  and  2,  vol.  ix.,  of  the  Archivts 


Neerlandaises  des  Sciences  Exactes  et  NaturelUs,  and 
parts  1  and  2  of  the  second  volume  of  KatuurkmtJtgc 
Verhandelingen.  The  "  Huyghens  "  medal  for  this  year 
was  awarded  to  Dr.  Kekule  for  his  researches  on  the 
constitution  of  the  carbon  compounds. 

Prizes  are  offered  for  the  following  questions ;  all  papers 
to  be  sent  in  by  Jan  1st,  1876  : — 

(1  )  Exact  researches  on  the  solvent  power  of  water, 
and  of  water  charged  with  caibonic  acid,  upon  gypsum, 
lime  stone,  and  dolomite,  at  different  pressures  and 
temperatures,  and  in  case  of  the  simultaneous  presence  of 
common  salt,  and  of  other  salts  extensively  distributed  in 
nature. 

(1.)  Similar  researches  on  the  solvent  power  of  water, 
and  water  charged  with  carbonic  acid  upon  silica,  and  the 
common  natural  silicates  under  the  same  circumstances. 

(3.)  New  researches  on  the  structure  of  the  kidneys  of 
mammiferous  animals. 

(4.)  It  appears  to  result  from  recent  researches  that  the 
peptones  of  the  different  albumenoid  matters  are  mixtures 
of  substances  partly  known  and  partly  unknown.  Re- 
quired a  critical  examination  of  these  researches  supple- 
mented by  personal  investigations  on  the  same  question. 

(5.)  Exact  determination,  in  Weber's  unities,  of  the 
resistance  of  a  column  of  mercury  of  a  metre  in  height 
and  of  a  square  millimetre  in  section. 

(6.)  Improved  experimental  determination  of  the  rela- 
tions'betwern  the  two  kinds  of  experimental  unities,  the 
electro-maf.       and  the  elcctro-static. 

(7.)  New  experiments  on  the  influence  of  pressure  upon 
chemical  action. 

To  the  following  questions  answers  are  required  by 
Jan.  1st,  1875. 

(1.)  For  ten  kinds  of  glass,  of  known  chemical  position, 
required — the  coefficients  of  expansion  between  0°  and  100* ; 
the  coefficients  of  elasticity  ;  the  indices  of  refraction  for 
at  least  ten  points  in  the  whole  extent  of  the  spectrum. 

(2.)  Does  the  coefficient  of  expansion  of  steel  vary  with 
the  degree  of  its  temper,  and  is  it  possible  to  establish 
empirical  laws  on  the  connection  between  these  two 
elements  ? 

(3.)  Does  experiment  enable  us  to  establish  a  connection 
between  the  diffusion  of  liquids  through  porous  septa, 
and  other  phenomena,  such  as  those  of  capillarity  ? 

(4.)  Determine  the  coefficient  of  expansion  of  at  least 
three  liquids  of  simple  composition. 

(5.)  Researches  on  the  origin  of  the  organs  of  sensation 
in  the  lower  animals. 

(6.)  What  are,  in  terrestrial  magnetism,  the  periods 
known  with  approximate  accuracy,  and  is  it  possible  to 
connect  these  periods  with  other  phenomena,  cosmic  or 
terrestrial. 

(7.)  New  experiments  and  observations  on  the  formation 
and  mutual  displacement  of  albumenoid  matters  in  plants, 
preceded  by  a  historical  conspectus  and  criticism  of 
former  researches  on  the  same  subject. 

(8.)  The  density,  coefficient  of  expansion,  melting-point, 
boiling-point,  specific  heat,  index  of  refraction,  and  specific 
rotatory  power  of  at  least  20  organic  compounds  of  known 
chemical  constitution,  each  pair  of  which  must  be  iso- 
meric. 

(9.)  An  extension' of  the  researches  of  Regnault  on  the 
specific  heat  of.the  terpenes,  and  those  of  Berthollet  on 
diamylene  and  triamylene  to  the  largest  possible  number 
of  other  compounds  in  order  to  determine  whether  the 
specific  heat  of  the  polymers  of  a  compound  is,  as  a 
general  rule,  equal  to  that  of  the  fundamental  body  which 
gives  rise  to  them. 

(10  )  Investigation  into  the  constitution  of  tetraphenol 
and  its  derivatives. 

(n.)  Critical  examination  of  observations  and  experi- 
ments on  the  presence  of  bacteria  in  the  contagious 
maladies  of  man  and  other  mammalians. 

(12.J  Examination  of  researches  on  the  growth  of  bones. 

(13.)  Study  of  certain  Linnsean  species  of  plants  with  » 
view  to  determine  the  definition  of  a  species. 
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Public  Analysts  and  the  Adulteration  of  Food  Committee. 


THE   PUBLIC  ANALYSTS  AND    THE  REPORT 
OF  THE  ADULTERATION   OF  FOOD 
COMMITTEE. 


In  commenting  on  this  subject  we  remarked  that  the 
Public  Analysts  "  to  a  man  "  rejected  the  proposals  for  a 
reference  to  Somerset  House,  and  for  a  preliminary  ex- 
amination at  South  Kensington.  This  statement,  we 
learn,  has  been  challenged  on  the  ground  that  one  gentle- 
man signified  himself  willing  to  accept  the  appeal  to  the 
Inland  Revenue  chemists.  We  still,  however,  adhere  to 
our  declaration,  as  the  gentleman  in  question  is  not  a 
Public  Analyst  under  the  Ad,  and  war,  consequently,  no 
more  entitled  than  ourselves  to  fill  up  the  preliminary 
circular.  We  have  also  been  asked  why  the  Parliamentary 
Committee,  in  seeking  for  a  board  of  referees  and  examiners, 
overlooked  the  claims  of  another  establishment  which 
enjoys  Royal  patronage— to  wit,  the  Polytechnic  College. 
We  presume  it  was  simply  fortune  de  In  guerre  which  gave 
the  preference  to  Somerset  House  and  South  Kensington. 

We  have  heard  the  complaint  that  to  accept  a  board  of 
referees  elected  by  the  Public  Analysts  would  be  allowing 
them  to  elect  their  own  judges.  We  do  not  see  the  force 
of  the  objection.  Every  analyst  who  believes  his  own 
results  correct  will  naturally  wish  that,  if  revised  at  all, 
they  should  be  submitted  to  the  ablest  and  most  experi- 
enced men  in  the  country.  Even  if  the  analysts  may  be 
considered  as  to  some  extent  interested  parties,  that  does 
not,  according  to  the  general  custom  of  the  country,  dis- 
qualify them  from  seleding  their  own  referees.  Look,  for 
instance,  at  the  composition  of  the  Parliamentary  Com- 
mittee. To  a  large  extent  it  comprised  gentlemen  con- 
nected with  the  very  trades  whose  doings  were  called  in 
question.  Were  not  the  tea  trade,  the  vinegar  and  mus- 
tard manufacture,  the  "corn-flour  "  business  represented  ? 
Was  not  the  ch  airman  himself,  Mr.  Sewcll  Read,  a  far- 
mer, and  thus,  indirectly  at  least,  interested  in  the  nvlk 
trade  ?  Ill  would  it  become  such  a  Committee,  or  the 
Administtation  which  appointed  them,  to  object  to  the 
claim  of  the  Public  Analysts  to  select  as  referees  a  body  of 
chemists  in  whom  they  have  full  confidence,  and  to  whose 
award,  in  case  of  dispute,  they  would  be  prepared  to  submit. 

Turning  to  questions  of  detail,  we  cannot  help  admitting 
that  the  taking  of  samples  is  involved  in  some  difficulty. 
That  an  inspector,  on  tendering  payment,  should  have  an 
absolute  right  to  obtain  samples  of  any  substance  offered 
for  sale  is  self-evident.  But  what  about  the  transmission 
of  samples,  and  about  the  right  of  the  shopkeeper  to  have 
an  identified  sample  to  send  for  analysis  to  any  chemist 
he  or  his  legal  adviser  may  select  ?  It  was  proposed 
that  the  inspector  should  have  the  power,  if  required,  of 
sealing  up  a  second  sample  at  the  same  time,  and  leaving 
it  with  the  suspected  tradesman.  To  this  it  was  objected 
that  the  inspector  might  be  bribed  to  lend  the  shopkeeper 
his  seal,  and  that  the  latter  might  make  up  a  pure  sample, 
and  forward  it  for  examination ;  thus  not  only  escaping 
from  all  penalties,  but  ruining  the  professional  standing  of 
the  Public  Analyst.  But,  without  at  all  sanctioning  the 
imputation  that  the  inspectors  are  open  to  bribery,  let  us 
ask  whether  a  seal  is  really  any  guarantee  for  the  identity 
of  the  sample.  Let  us  suppose  that  Inspector  A  calls 
upon  B,  grocer  and  tea  dealer,  and  obtains  a  pound  of  ground 
coffee,  sold  as  pure,  but  suspected  of  being  chicoried.  He 
makes  up  this  sample,  in  presence  of  B,  into  two  parcels, 
which  he  secures  with  his  official  seal.  One  of  these  lie 
take*  with  him  and  formally  delivers  to  C,  the  Borough 
Analyst.  The  other  he  leaves  with  the  grocer.  What  is 
to  hinder  the  latter  from  taking  an  impression  of  the  seal 
with  the  crumb  of  bread,  and  then  melting  it,  open, 
removing  the  contents,  and  replacing  them  witli  pure 
coffee  ?  He  then  re-closes  the  parcel,  softens  the  wax, 
applies  his  forged  seal,  and  dispatches  the  whole  to  any 
chemist  he  thinks  proper.  When  the  case  comes  to  trial 
the  Inspector  will  be  obliged  to  admit  that  the  sample 
analysed  on  behalf  of  the  defence  bears  his  seal  and  any 


private  marks  which  he  has  made  for  better  identification. 
We  suggest  that  the  check-sample  should  be  left  in  the 
custody  of  some  public  official  who  h  above  suspicion, 
and  should  be  sent  to  any  chemist  whom  the  defendant 
may  select,  through  the  medium  of  the  post-office,  with- 
out  ever  being  placed  in  the  hands  of  any  person  interested 
either  in  the  prosecution  or  the  defence. 

The  important  suggestion  was  made  that,  as  concerns 
articles  sold  avowedly  as  mixtures,  such  as  coffee  with 
chicory,  mustard  with  flour,  &c,  it  should  be  obligatory 
upon  the  seller  to  declare  not  merely  the  bare  fact  of  the 
admixture,  but  its  amount.  This  proposal  meets  with 
our  warmest  approval.  An  article  may  be  sold,  under  the 
law  as  at  present  existing,  as  a  mixture  of  coffee  and 
chicory,  but  whether  the  chicory  for-ns  10,  or  40.  or  70  per 
cent,  the  purchaser  has  no  means  of  ascertaining.  Nor 
could  the  seller  be  legally  convicted  if  even  1  per  cent  of 
coffee  were  present.  The  "  declaration  of  admixture  " 
requires  also  some  amendment.  It  should  be  printed  on 
the  package  in  a  prominent  manner,  and  on  a  place  which 
will  be  visible  when  it  is  closed  up.  One  of  the  Public 
Analysts  present  at  the  recent  meeting  mentioned  a  case 
where  the  notice  was  placed  on  the  inside  of  the  package. 

We  shall  await  with  interest  the  conclusions  of  the 
Committee  appointed  by  the  Public  Analysts  to  consider 
the  above  and  a  variety  of  other  important  points. 


CORRESPONDENCE. 

SUSPENSION   OF  CLAY   IN  WATER. 

To  the  Editor  of  the  Chemical  News. 

Sir, — I  have  read  with  much  interest  the  paper  by 
Mr.  Durham  on  the  above  subject  in  the  Chemical  News, 
vol.  xxx.,  p.  57,  and  shall  feel  obliged  if  you  permit  me  to 
draw  attention  to  the  following  extract  from  a  memoir  by 
Dr.  Sterry  Hunt,  which  he  read,  on  February  18,  before 
the  Society  of  Natural  History,  Boston,  U.S. 

"  Having  examined  the  water  of  the  Mississippi  near  its 
mouth,  he  found  it  to  contain  about  i-2oooth  of  suspended 
matter,  chiefly  clay,  which  required  from  ten  to  fourteen 
days  to  subside.  He,  however,  observed  that  the  addition 
of  sea  water  or  of  salt,  sulphate  of  magnesia,  alum,  or 
sulphuric  -acid,  rendered  the  turbid  water  clear  in  from 
twelve  to  eighteen  hours.  He  thus  explained  the  ready 
precipitation  of  the  suspended  clay  when  the  river  water 
comes  in  contact  with  the  salt  waters  of  the  Gulf  of 
Mexico,  causing  thus  great  deposits  of  fine  mud,  and 
helping  us  to  understand  the  origin  of  the  accumulations 
of  argilites  and  clay  slates  which  are  met  with  in  various 
geological  formations.  An  explanation  of  this  pheno- 
menon is  to  be  found,  Dr.  Hunt  thinks,  in  the  researches 
of  Guthrie  on  the  formation  of  drops  {I'roc.  Roy.  Soc,  xiv., 
1864).  Studying  the  size  of  drops  of  water  falling  from  a 
small  sphere  of  ivory,  he  found  that  the  cohesion  of  the 
water  was  diminished  when  it  held  saline  matter  in  solu- 
tion, as  was  shown  by  the  smaller  size  of  the  drops. 
This  was  verified  by  experiments  with  solutions  of  various 
strengths  of  nitre  and  chloride  of  calcium.  It  was  found 
that  the  addition  of  8  parts  of  the  latter  salt  to  1000  parts 
of  water  reduced  by  one-ninth  the  size  of  the  drops,  which 
was  determined  by  their  diminished  weight.  These  results 
show  a  d  minished  coht.-s.ion  of  the  liquid  to  the  ivory 
sphere,  from  which  it  was  by  the  force  of  gravity  made  to 
fall.  The  cohesion,  in  virtue  of  which  extremely  attenu- 
ated patticles  of  clay  arc  held  in  suspension  in  water  in 
opposition  to  gravity,  is  in  this  manner  so  far  reduced  by 
the  addition  of  saline  matters  that  gravity  and  cohesion 
rapidly  assert  themselves  amon^  the  suspended  particles, 
which  collect  together  and  subside,  leaving  the  saline 
liquid  clear.  The  precipitation  of  suspended  clay  is  made 
very  rapid  when  a  strong  solution  of  salt  is  employed." 

It  will  be  noticed  that  Dr.  Hunt's  observations  arc 
almost  the  same  as  those  given  f ;  Mr.  Dmham. 
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Their  interpretation  of  the  phenomena,  however,  is 
different ;  but  as  Mr.  Durham  hopes  shortly  to  put  his 
idea  to  the  test  of  experiment,  those  interested  in  the 
matter  will  await  his  further  inquiries. —  1  am,  &c, 

T.  K.  O. 

Grfenotk,  August  io,  iS;(. 


CHEMICAL 


NOTICES  FROM 
SOURCES. 


Note.  All  <legree«  of  temperature  are  Centifr»de,  on!t»»  otherwise 
exprtitcd. 


Camples  Rendus  Hebdomcdnires  des  Stances  de  I' Academic 
des  Sciences,  No.  26,  June  29,  1874. 

New  Property  of  Metallic  Rhodium. — MM.  II. 
Sainte-Claire  Deville  and  H.  Debray.  —  The  authors 
found  long  ago,  on  employing  zinc  as  solvent  of  the 
platinum  metals,  that  the  pulverulent  and  metallic  matters 
obtained  after  the  separation  of  zinc  by  acids  had  singular 
properties,  which  they  have  carefully  studied.  When 
rhodium  and  indium  are  thrown  down  from  their  solutions 
by  formic  acid  or  by  alcohol,  the  finely-divided  metallic 
powders  have  properties  which  are  briefly  mentioned  to 
claim  priority.  Rhodium,  in  the  state  in  question,  de- 
composes (ormic  acid  with  evolution  of  heat,  reducing  it 
to  hydrogen  and  carbonic  acid.  At  a  slightly  higher 
temperature  pulverulent  rhodium  transforms  alcohol  in 
contact  with  alkalies,  hydrogen  being  given  off,  and  an 
alkaline  acetate  formed,  even  in  very  dilute  liquids. 
When  the  action  of  rhodium  upon  formic  acid  becomes 
enfeebled,  it  is  merely  necessary  to  wash  the  metal,  and 
dry  it  in  contact  with  the  air,  to  restore  it  to  it3  full 
efficacy.  Platinum  and  palladium,  prepared  in  a  similar 
manner,  have  no  effect  upon  formic  acid,  whilst  iridium 
and  ruthenium  act  like  rhodium. 

Theory  of  the  Shock  of  Bodies,  taking  the  Atomic 
Vibrationo  into  account. — M.  A.  Lcdieu.— Conclusion 
of  the  paper  begun  in  the  Cvmptes  Rendus  for  June  22. 
The  author  considers  the  use  of  the  general  relations 
obtained  in  the  preceding  part  of  this  paper  for  the  solu- 
tion of  questions  on  the  shock  of  bodies  occurring  in  in- 
dustrial mechanics  ;  general  expression  of  the  loss  or  gain 
of  vis  viva  for  the  whole  of  a  body  struck  between  any 
two  instants  of  the  collision,  and  the  true  expression  of 
Carnot's  theorem  ;  different  cases  of  equality  between  the 
total  vis  vim,  whether  real  or  of  the  entire  mass,  before  I 
and  after  tl.e  shock ;  and,  lastly,  observations  on  the  1 
determinai  on  of  the  mechanical  equivalent  of  heat  by 
crushing  lead. 

Spectra  of  Vapours  at  Elevated  Temperatures. — 
J.  N.  Lockyer. — Mr.  Lockyer's  communications  relate  to 
the  molecular  structure  of  vapours,  considered  with  regard 
to  their  densities,  and  the  manifestation  of  the  modifica- 
tions produced  in  the  structure  of  the  molecules.  The 
general  results  are  that  if  we  consider  like  spectra  as  in- 
dicative of  like  molecular  condition  it  must  be  said  that 
the  vapours  whose  densities  have  been  determined  cannot 
have  been  in  the  same  molecular  conditions. 

Report  on  the  State  of  the  Preparations  for  the 
Expeditions  Arranged  by  the  Academy  to  Observe 
the  Transit  of  Venus,  December  9,  1874. 

Report  on  the  Measures  to  be  taken  against  the 
Phylloxera.— The  steps  recommended  are— Owners  of 
vineyards  compelled  to  declare  the  appearance  of  the 
phylloxera  ;  appointment  of  experts  by  the  prefects  to  ex- 
amine  the  existence  of  the  evil,  and  estimate  the  amount 
of  damage.  Destruction  of  the  infested  vines  when  thought 
necessary  to  hinder  the  spread  of  the  disease.  Compen- 
sation to  the  proprietors  in  such  cases.  Chemical  dis- 
infection of  the  soil,  and  destruction  of  all  roots,  stem*, 
leaves,  &c,  of  the  vines  by  fire.  The  game  ground  net  to 


be  re-planted  with  vines  until  some  other  crop  has  been 
grown  upon  it. 

Temperature  of  the  Sun. — M.  J.  Violle. — The  author 
describes  his  apparatus  and  methods,  and  concludes  that 
the  temperature  of  the  sun  at  Grenoble,  on  June  20.  at 
I  3.30  p.m..  was  1354". 
_        —        Concerning  the  above  researches  of  M.  Vio'le,  H.  Sainte- 
I  Claire  Deville  remarks  that  it  is  not  prudent  to  speak  of 
FOREIGN  I  'eroperatures  above  those  which  have  been  measured,  the 
highest  of  which  probably  has  been  determined  by  the 
experiments  of  Bunscn.     In  speaking  of  calorific  pheno- 
mena produced  by  combination  we  must  remember  that, 
in  given  conditions  of  temperature  and  pressure,  the 
quantities  of  matter  which  combine,  and  consequently  the 
amounts  of  heat  produced,  are  limited  by  the  phenomenon 
of  constant  dissociation — a  limit  which  the  speaker's 
experiments  place  very  near  to  measurable  temperatures. 
It  is,  therefore,  not  permissible,  until  the  contrary  has 
been  demonstrated,  to  speak  of  those  fabulous  tempera- 
tures which  have  often  been  mentioned. 


On  High  Temperatures. — M .  Berthelot.— The  author 
remarks  that  the  existence  of  high  temperatures  as  a 
general  principle,  and  the  possibility  of  realising  them, 
must  be  carefully  distinguished.  Our  present  theories 
indicate  that  a  gi*cn  gaseous  mass  may  acquire  a  vis  vivo 
indefinitely  increasing — that  is  to  say,  an  unlimited  tem- 
perature, at  least  as  far  as  simple  gases  are  concerned, 
and  as  long  as  we  do  not  throw  any  doubt  upon  the 
absolute  character  of  the  laws  of  Mariotte  and  Gay-Lussac. 
With  this  reservation  there  would  be  no  other  limit 
conceivable  than  that  which  would  correspond  to  the 
destruction  oi  our  present  elements,  and  their  resolution 
either  into  simpler  elements,  or  into  an  universal  ethereal 
matter.  But,  in  fact,  it  may  be  that  the  intensity  of  the 
radiations  of  every  kind,  augmenting  with  extreme  rapidity 
as  the  temperature  rises,  and  consequently  the  loss  of 
vis  viva  which  communicates  itself  to  the  surrounding 
media,  becomes  more  and  more  considerable.  Thus  the 
realisation  of  every  temperature  exceeding  the  limit  bor- 
dering on  25000  or  3000  ,  observed  in  the  experiments  of 
Sainte-Claire  Deville,  is  rendered  impracticable. 

Application  of  Bisulphide  of  Carbon,  mixed  with 
Tar  and  Alkalies,  for  the  Destruction  of  the  Phylloxera . 
— In  this  combination  the  use  of  this  agent  produces  no 
danger,  either  to  the  operator  or  to  the  vine. 

Telluric  Theory  of  the  Dissemination  of  Cholera. 
—Dr.  Decaisne.— The  author  explains  the  local  distribu- 
tion of  cholera  on  geological  principle*,  and  ascribes  the 
immunity  of  Lyon  to  the  fact  of  its  resting  on  granite. 

New  Method  of  Determining  the  Index  of  Refrac- 
tion of  Liquids.— MM.  Terquem  and  Irannin.— The 
apparatus  which  the  authors  propose  would  scarcely  be 
intelligible  without  the  aid  of  a  diagram.  The  results 
which  the  authors  obtain  by  their  method  agree  closely 
with  those  found  by  Fraunhofcr,  Dale,  and  Gladstone. 

Electro-Static  Phenomena  in  Batteries. — Alfred 
Angot. — The  author  concludes  that  an  isolated  battery 
has  the  same  electric  capacity  as  a  conductor  of  the  same 
dimensions. 

Evaporation  of  Liquids  at  Temperatures  Higher 
than  the  Boiling- Point. — M.  D.  Gernez.— The  law  of 
Dalton  docs  not  apply  rigorously  to  the  evaporation  of 
superheated  liquids,  but  it  may  be  regarded  as  giving  re- 
sults approximating  to  those  furnished  by  experience. 

Phosphorescence  of  Phosphorus,  Sulphur,  and 
Arsenic— M.  Joubcrt.— The  phosphorescence  of  phos- 
phorus takes  place  neither  in  a  perfect  Torricellian  vacuum, 
nor  in  a  gaseous  atmosphere  free  from  oxygen.  If  the 
latter  gas  is  perfectly  excluded,  phosphorus  may  be  melted 
and  distilled  without  the  least  phosphorescence.  The 
total  pressure  of  the  mixture,  which  puts  an  end  to  the 
luminous  appearance,  is  so  much  the  greater  as  the  pro- 
portion of  oxygen  is  lowrr.  Sulphur  and  atscnic  possess 
exactly  the  6ame  properties.   Sulphur  becomes  luminous 
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at  about  200*,  and  arsenic  at  a  somewhat  higher  tempera- 
ture. In  each  case  the  presence  of  oxygen  is  essential, 
and  the  pressure  of  this  gas  must  be  within  determined 
limits. 

New  Apparatus,  called  Acceleromcters,  for  Ob- 
serving the  Phenomena  of  the  Combustion  of  Pow- 
der.—MM.  Deprcz  and  II.  Sebirt.— The  results  of  the 
experiments  are  given  in  tables  not  suitable  for  insertion. 

Intestinal  Calculus  of  the  Sturgeon— MM.  Dela- 
chanal  and  Mermet.  -The  calculus  contained  liihia  in 
notable  amount,  capable  of  quantitative  determination,  a 
circumstance  of  interest,  as  bearing  upon  the  composition 
of  the  waters  of  the  Caspian  and  of  its  affluents. 

Results  Obtained  with  the  Use  of  Phenic  Acid  in 
Inhumations. — M.  Prat.— Four  bodies  were  placed  in 
sawdust  saturated  with  phenic  acid,  exposed  to  the  air  in 
this  state  for  two  months,  and  were  then  buried.  They 
were  afterwards  exhumed,  the  one  after  the  lapse  of  two 
years,  and  the  three  others  after  five  years.  The  author 
found  on  examination  that  the  phenic  acid  had  greatly 
modified  the  course  of  putrefaction.  Decomposition 
remained  stationary  as  long  as  the  phenic  acid  was  able 
to  aft,  but  when  it  disappeared,  by  evaporation  or  other 
causes,  the  putrefaction  resumed  its  course  with  much 
greater  rapidity,  and  the  bodies  were  converted  into 
adipocire. 

Presence  of  Lead  in  the  Brain. — M.  Daremberg. — 
With  reference  to  the  case  stated  by  MM.  Bergeron  and 
lTIote  {Comptcs  Rmdiis,  June  15,  1874),  it  may  be  men- 
tioned that  in  cases  of  chronic  lead-poisoning  that  metal 
has  been  detected  in  the  brain. 


Monittur  Scicntifiaue,  du  Dr.  Quesneville, 
July,  1874. 

New  Fulminate  with  a  Base  of  P. crate  of  Lead. — 
M.  Prat. — Picrate  of  lead  has  the  property  of  detonating 
when  struck,  and — according  to  the  author — may  serve  as 
a  substitute  for  fulminate  of  mercury  in  percussion  caps. 
He  also  gives  an  account  of  an  explosion  which  occurred 
in  his  laboratory  on  triturating  together  chlorate  of  potash, 
picrate  of  lead,  and  amorphous  phosphorus. 

Fixation  of  Mordants  of  Iron  and  Alumina.— 
£.  Schultz. 

Dyeing  with  Artificial  Alizarin  along  with  Mordants 
of  Iron  and  Alumina. — A.  Schultz. — These  two  long  and 
valuable  papers  do  not  admit  of  abstraction. 

Report  on  the  Alteration,  the  Corruption,  and  the 
Purification  of  Rivers.— A.  Geraidin.— The  author 
maintains  that  the  only  means  of  ascertaining  the  purity 
of  water  is  to  observe  whether  animal  and  vegetable  life 
can  be  supported  in  it.  If  all  organic  beings,  except 
infusoria  and  cryptogamous  plants  are  destroyed,  the 
water  is  infected.  The  fish  which  inhabit  a  river  guaran- 
tee it. 


MISCELLANEOUS. 

Programm  der  Koniglichen  Rheinisch-West- 
fftlischen  Polytechnischen  Schule  zu  Aachen. — A 
prospectus  of  one  of  the  admirably  constituted  schools  of 
practical  science  to  which  Germany  owes  no  small  part  of 
Us  rapid  industrial  progress.  In  those  departments  in 
which  we  are  more  especially  interested,  we  find  that  this 
establishment  has  a  professorship  of  pure  chemistry,  held 
at  present  by  Dr.  Landolt,  with  two  assistants ;  a  professor- 
ship of  technical  chemistry,  with  two  assistants;  a  professor- 
ship  of  mineralogy ;  and  one  of  physics.  There  is  a 
laboratory  for  pure  chemistry,  with  a  museum  of  specimens  ■ 
a  laboratory  for  applied  chemistry,  with  a  technological 
and  metallurgical  museum,  a  mineralogical  and  palseonto- 
lo&ical  museum,  and  a  sanitary  and  anthropological 
museum.  The  students  have  especial  practice  in  arranging 
and  planning  chemical  manufactories  of  various  kinds, 
and  thus,  if  they  obtain  in  after  life  an  appointment  at 


any  chemical  works,  they  possess  at  the  very  outset  a  full 
acquaintance  with  the  whole  plant,  buildings,  and  machi- 
nery. This  department  is,  to  the  best  of  our  knowledge, 
sadly  neglected  in  the  education  of  practical  chemists  in 
England.  Will  the  new  Yorkfhire  College  of  Science 
follow  this  example  ?  There  is  another  point  which 
deserves  particular  notice.  All  the  professorships  at 
Aachen,  and  we  believe  at  all  similar  establishments  in 
Germany,  are  evidently  held  by  natural-born  subjects  of 
the  German  Empire.  The  German  educational  authorities 
are  aware  of  the  necessity  of  training  up  talent  and  research 
at  home,  instead  of  importing  it  from  abroad  ;  they  know 
that  nothing  is  more  discouraging  to  students  than  to  see 
honourable  positions  given  to  foreigners  rather  than  to 
nat;ves.  There  are  at  Aachen  separate  faculties  or  courses 
of  study  for  architects,  engineers,  geodesists,  mechanicians, 
chemists,  and  metallurgists.  This  separation  of  the 
different  departments  is  a  characteristic,  and,  in  our 
opinion,  a  most  valuable,  feature  of  all  establishments  for 
higher  education  in  Germany.  The  Germans  attach  very 
little  value  to  the  views  of  a  man  on  any  question  except 
he  is  "  ein  Mann  vom  fach," — a  specialist  who  has  devoted 
himself  to  that  particular  subject.  In  this  country  we 
unfortunately  believe  that  a  man  of  genera)  education  is 
qualified  to  give  an  authoritative  deliverance  on  any  sub- 
ject ;  hence  we  allow  our  students  to  spend  the  bulk  of 
their  time  at  college  in  studies  having  no  special  bearing 
on  their  ultimate  destination,  fondly  hoping  that  they  can 
"pick  up"  afterwards  those  sciences  on  which  their 
reputation,  their  success  in  life,  and  their  usefulness  to 
the  public  are  to  depend.  The  annual  fees  for  students 
at  the  Aachen  Polytechnic  do  not  at  the  utmost  exceed 
six  guineas !  Let  this  be  compared  with  the  scale  of 
charges  at  our  School  of  Mines.  How  often  must  we  be 
warned  of  the  necessity  of  altering  our  educational  plans 
if  we  would  maintain  our  industrial  position  ? 


NOTES  AND_  QUERIES. 

Manufacture  of  Bichromate.— Can  any  of  your  readers  inform 
me  of  n  icariy  method  of  ascertaining  the  amount  of  decomposition  of 
ie  in  a  charge  white  being  iuruaccd  in  the  manufacture-  of 


Solution  of  Sulphur  in  Carbonate  of  Potassium.— I  have 

recently  had  occasion  to  notice  the  following  remarkable  reaction,  of 
which  1  can  find  no  mention  in  the  various  authorities  which  1  have 
consulted  :— I  added  sulphur  (in  the  form  of  "flowers")  to  a  boiling 
solution  of  KjCOj,  in  which  it  was  rapidly  and  completely  dissolved, 
with  evolution  of  H,S  and  CO,,  to  a  clear  solution  of  a  r.ch  orange 
colour,  which  on  cooling  change  J  gradually  to  pale  yellow.  A  portion 
of  this  solution  I  reserved  for  examination:  the  remainder  1  evapo- 
rated to  dryness  over  the  water  bath,  an  operation  attended  throughout 
with  the  disengagement  of  H,S.  Theiesulimgresiduewasofayellow 
coSour,  and  extremely  deliquescent;  re-dissolved  in  distilled  water,  it 
was  found  \>>  be  characterised  by  the  following  reactions,  which  arc 
identical  with  those  obtained  with  the  original  solution:  1.  HCI 
caused  an  immediate  separation  of  S,  attended  with  slight  effervescence 
due  to  excess  of  K,COa.  2.  FeSO,  (solution)  gave  a  black  precipitate 
of  FeS.  3.  AgNO„  a  mixed  precipitate-part  of  which  was  orange- 
brown,  and  part  black,  the  whole  toon  assuming  a  uniformly  black 
appearance.  From  these  and  other  reactions  1  infer  (t)  the  presence 
ft  potassic  sulphide  and  hyposulphite,  and  of  11, S  both  free  and  com- 
bined, and  (2)  that  the  H.O  of  solution,  being  the  only  possible  source 
of  H,  has  teen  decomposed  to  furnish  H,S;  and,  therefore,  that  the 
whole  reaction  may  be  fairly  summed  up  in  the  following  equations  :- 


Potassic  Potassic 
pentasulph.  hypoaulph. 


(i).  3(K,CO,)  +  S„  =  zKtS,  +  JCS.O, 
U).  K.S,  +  }HtO  =  K.S.O,  +  3H,S 


+  3CO. 


These  are  but  tentative,  and  I  am  still  doubtful  on  two  pointi— (1)  As 
to  whether  KHS  is  formed  or  not;  and  U)  as  to  how  so  much  H,S 
comes  to  be  evolved  in  presence  of  K,CO,.  1  shall  be  glad  to  learn  if 
this  is  a  new  reaction  ;  if  not,  by  whom  and  where  it  1 
published.-CHAS.  Caoss. 

TO  CORRESPONDENTS. 


V  The  Studcnts'  Numdir  of  the  Chbmical  News  will  be  pub- 
lished on  Friday,  September  it.   Gentlemen  holding  official 

Rositions  in  the  universities,  Medical  Schools.  &c,  of  the  United 
kingdom,  where  Chemistry  and  Physical  Science  form  a  pait  of 
the  Education,  will  confer  a  favour  by  sending  ua  the  necessary  in- 
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ICRIVICAL  New?, 
\  August  ai.  187*. 


NOTICE  OF  REMOVAL. 


L.  OERTLING, 

OK 

27.    MOOEGATE  STEEET, 

CHEMICAL   BALANCE  MANUFACTURER, 

HAS  REMOVED 


TO 


HIS  NEW  FACTORY, 

TURN  MILL  STREET  1""'^^. 


Established  1798- 

ROBERT  DAGLISH  &  CO., 

BOILER  MAKERS,  ENGINEERS,  AND 
MILL-WRIGHTS, 
BRASS  AND  I  RON  FOUNDERS, 

St.  Helen's  Foundry,  Lancashire. 

Maker* of  every  description  of  Chemical.  Colliery,  Copper  Ore, Gold 
Mining  *nd  Glass  Machinery,  including  Crown,  German  Sheet  ami 
Phtr  Glass  I'lant,  as  supplied  to  some  of  the  largest  rirtns  in  bnglftJM, 
Ireland  Scotland,  and  Wales. 

Maker*  of  the  latest  Improved  Revolving  Black  Ash  Furnace 
withi^iemens's  Patent  Gaa  Arrangement, and aa  used  in  the  Manufac 
lure  of  Soda.  _         ,  _  . . 

Improved  Valvelcss  Air  Engines,  and  Pumps  for  Acid  Forcing,  Air 
Agitators.  Compressors  for  Collieries,  and  Weldon's  Patent  Chlorine 
Process.  ,  ,. 

Caustic,  Chlorate,  Decomposing,  and  Oxalic  Pans. 

Gas  Producers  for  Heating  Furnaces. 

P)  riles  Burners  for  " 

Retorts,  Acid,  Gas, 

Improved  Steam  Superhc 

Improved  Steam  Sulphur 

Photographs,  and  other  information,  aupplled  on  receipt 

of  f*-  ■ 


'  Heating  Furnaces, 
r  Irish,  Norwegian,  and  Spanish  Ores, 
i,  Nitre.  Nitric  Acid,  and  Vitriol  Refini 
Superheaters  for  Resin  Rehning,  4c. 
Sulphur  Pans. 


OXIDE    OF  IRON. 

We  are  prepared  to  supply,  on  moderate  terms, 

HYDRATED  PEROXIDE  OF  IRON  (BOG  OCHRE) 

Same  quality  as  supplied  by  us  to  several  of  the  most  extensive  Gat 
Companies,  and  which  has  given  entire  satisfaction. 

FRANCIS  RITCHIE  AND  SONS,  BELFAST. 


NOTICE    OF  REMOVAL. 

HORATIO~YEATES, 

Optical   and  Philosophical  Instrument 
Maker, 

has  REMOVED  to 

33_KING  ST.,  COVENT  GARDEN,  W.C. 

WILLIAM  FOX, 

Wholesale  and   Retail  Chemist, 

SUFfLIES 

DARYTES,    CHLORATE  POTASH, 
PHOSPHOBTJS,  STZR-OHSTTI^eV, 

AND  OTHER  CHEMICALS, 

Pure  and  Commercial,  at  Market  Prices. 


Price  LM  pott  free  oh  application. 

109   *   ui,   BETHNAL  GREEN 

LONDON,  E. 


ROAD 


CONDENSATION  OF  SMOKE 
AND  GASES. 

HESLOP,  WILSON,  &  BUDDEN, 

Newcastle-upon-Tyne. 

This  Patent  Apparatus  is  exceedingly  simple,  and  inexpensive  in 
construction,  and  is  so  arranged  as  may  seem  best  for  arresting  the 
substances  to  be  operated  upon. 

Affords  to  Manufacturers  and  others  PERFECT 
SAFETY  under  the  Smoke  and  Gases  Acts. 

More  effective  than  Condensing  Towers. 

Large  Chimneys  can  be  done  away  with.   Succeeds  thoroughly  in 
Condensing  Ammonia. 

UTILISES  ALL   EMISSIONS.      OF   GREAT    VALUE  IN 
SMELTING -WORKS. 


NEEDHAM  &  KITE, 

PHCENIX    IRON  WORKS, 

Engineers, 

Patentees  and  Manufacturers  of  the 
FILTER    PRESS    FOR  SEMI-FLUIDS 

AND  roK 

  _     CLARIFYING  LIQUORS.  

TM PROVED  and  ECONOMIC  COOKERY. 

i  •*•    —Use  Liebig  Company's  Extract  of  Meat  as  "stock"  for 


I  beef-tea,  soups,  made  dishes,  and  sauces ;  gives  fine  flavour  and  great 
1  strength.  Invaiiablyadoptedinhouseholdswhcnfairlytricd.  Caution. 
— Genuine  only  with  Uaron  Licbig's  facsimile  across  label. 

FOOT,  BARRET,  AND  TEMPLE, 

BATTERSEA. 

ACETIC  &  NITRIC  ACIDS. 

MANUFACTURERS  OF 

The  Machine  can  be  seen  at  Work  at  JOHNSON  and  HOD DS,   .  —  . 

^^^J^^ffnS^'^^'^l    HYDRATE   OF  CHLORAL. 
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THE   COMPOSITION   OF  THE 
FIBRE   OF   THE   JUTE  PLANT,  AND  ITS 
USE   AS   A   TEXTILE  MATERIAL." 
By   Profcssrr   HODGES,  M.D.,  F.C.S. 


At  the  Meeting  of  the  Association  held  in  this  College 
twenty-two  years  ago.  I  had  the  honour  of  reading  before 
this  Section  a  report  on  the  composition  of  the  flax  plant, 
the  fibre  of  which  supplies  the  raw  material  of  the  staple 
industry  of  this  part  of  Ireland.    In  that  and  subsequent 
reports  I  gave  an  account  of  a  series  of  investigations  which 
had  been  undertaken  by  me  at  the  request  of  the  Associa- 
tion, and  in  which  the  composition  of  the  fibre,  and  the 
changes  which  it  undergoes  in  its  technical  preparation, 
were  for  the  first  time  completely  examined.    The  interest 
which  these  reports  excited  in  this  great  centre  of  the  linen 
industry  has  encouraged  me  to  submit  to  the  Section  some 
account  of  the  history  and  chemical  composition  of  another 
textile  material,  which  at  the  time  of  our  former  Meeting 
was  scarcely  known  in  this  country,  but  which  has  lately 
assumed  a  most  important  place  among  the  vegetable 
substances  employed  by  manufacturers.    Fifty  years  ago 
the  fibre  of  the  jute  plant  was  to  be  found  only  in  our 
museums ;  now  the  quantity  of  it  introduced  into  the 
United  Kingdom  almost  equals  that  of  the  flax  which  we 
impor .,  and  exceeds  the  annual  importation  of  hemp,  and, 
owm  j  to  the  improvements  which  have  been  effected  in 
the  processes  for  its  preparation,  and  especially  in  the 
methods  of  bleaching,  it  is,  I  believe,  destined  to  occupy 
in  future  a  more  important  place  among  the  raw  material 
of  our  textile  manufactures.    The  plant  which  yields  the 
fibre  known  in  commerce  as  "  jute,"  a  name  which  is 
supposed  to  be  derived  from  a  corruption  of  the  Bengali 
name  of  the  plant,  is  a  member  of  the  family  Tiliacea, the 
linden  or  lime-tree  family,  which  from  remote  periods  has 
been  cultivated  by  the  natives  of  Southern  Asia  for  textile 
purposes.    Two  species  of  it  are  used  for  the  product  on 
of  fibre,  Corchorus  Cabsularis  and  Corchorus  olitorius,  and 
both  kinds  are  found  in  the  jute  brought  to  this  country. 
The  Corchorus  is  an  annual,  the  seeds  of  which  are  sown 
broadcast  in  the  months  of  March  and  April,  on  ploughed 
land  along  the  sandy  banks  of  rivers,  usually  neither  irriga- 
tion nor  manure  being  required.  In  August,  before  the  seeds, 
which  replace  the  small  yellow  flowers  of  the  plant,  have 
ripened,  and  when  the  stems  have  attained  the  height  of 
about  12  feet,  the  crop  is  cut ;  when  the  seed  is  allowed 
to  become  fully  ripe,  as  is  also  the  case  with  flax,  the  fibre 
becomes  stiff  and  hard,  and  the  stem  ia  rendered  of  a 
reddish  colour.    The  stalks,  when  cut,  arc  tied  in  bundles 
and  plactd  in  tanks,  usually  of  dirty  water,  and  allowed  to 
ferment,  or  "  ret,"  for  five  or  six  days,  and  then  taken  out 
and  swung  about  repeatedly  in  the  air,  by  which  the  long  j 
fibres  are  separated  from  the  brittle  wood  which  constituted 
the  bark  of  the  stem,  and,  thus  prepared,  the  fibres  are 
dried  by  exposure  on  the  ground  to  the  air,  and,  when  dry, 
packed  in  round  bundles  for  the  market.   The  treatment 
of  the  plant  for  the  separation  of  the  fibre  is  therefore 
precisely  like  the  ordinary  methods  used  by  farmers  in 
this  country  in  the  preparation  of  the  flax  fibre.  The 
produce  of  jute  far  exceeds  that  of  flax,  being,  it  is  staled, 
five  times  as  great  as  that  which  flax  affords.  Though 
India  is  the  great  seat  of  jute  cultivation,  and  supplies  the 
fibre  used  in  this  country,  yet  the  jute  plants,  especially 
Corchorus  olitorius,  have  been  long  cultivated  in  China 

•  Read  before  the  British  Association,  Belfast  Meeting,  Section  B. 


and  other  Eastern  countries.  Experiments  have  been 
made  to  grow  the  plants  for  textile  purposes  in  the 
Southern  States  of  America,  on  the  banks  of  the  Lower 
Mississippi,  and  also  in  Algiers,  and  it  is  said  the  results 
are  encouraging. 

A  large  portion  of  the  jute  grown  in  India  is  used  in 
making  sacks,  which,  under  the  name  of  gunny  bags,  are 
sent  in  great  numbers  to  America  to  be  used  for  packing 
cotton.  Dr.  Royle  states  that  textures  from  other  Indian 
plants,  as  well  as  from  the  jute,  are  used  for  the  manu- 
facture of  these  bags,  among  others  the  fibres  of  the 
Crotolaria  juncea,  the  Bengali  name  of  which,  goni,  is 
supposed  to  be  the  origin  of  the  term  "  gunny  "  applied 
to  the  bags.  In  the  monthly  reports  of  the  Department 
of  Agriculture  of  the  United  States  of  America,  it  is 
stated  there  were  lately  in  the  States  two-hundred  looms 
working  jute,  and  that  their  existence  depended  entirely 
upon  the  imported  gunny  cloth. 

For  some  time  after  the  introduction  of  jute,  the  opinion 
prevailed  that  it  could  not  be  bleached,  and  was  therefore 
of  little  value  as  a  textile  material.  Experiments  made  at 
several  times  proved  that  this  was  a  mistake,  but  until 
lately  scarcely  any  progress  had  been  made  in  improving 
the  qualities  of  the  fibre,  or  giving  it  the  whiteness  of 
linen  fabrics.  The  difficulties,  however,  which  retarded 
the  success  of  iute  bleaching  have  during  the  present  year 
been  completely  removed,  by  the  application  of  methods 
which  have  been  patented  by  my  son,  and  which  are  at 
present  in  operation  at  works  erefled  for  the  purpose  by 
Mr.  \V.  Sibbald  Johnston,  of  this  town,  at  Mile-Cross, 
near  Newtownards,  in  the  neighbouring  county  of  Down. 
In  the  processes  employed,  the  cloth  or  yarn,  by  means  of 
ingeniously  arranged  machinery  is  made  to  pass  in  suc- 
cession through  baths  of  alkaline  solutions  and  hypo- 
chlorites of  magnesia  and  soda,  the  magnesia  used  being 
economically  obtained  from  kieserite,  which  is  found  in 
large  quantities  in  Germany  in  the  kainite  deposits,  and 
has  hitherto  been  regarded  as  of  but  little  commercial 
value. 

The  length  of  the  fibre  of  the  jute  of  commerce  is 
frequently  no  less  than  12  feet ;  usually  the  lower  end 
near  the  ground  is  dark-coloured  and  woody.    At  first 
the  fibre  is  colourless  or  only  slightly  coloured,  but  some 
kinds  after  a  time  become  darker,  just  as  wood  darkens  in 
colour  by  the  action  of  the  air.    Many  specimens  preserve 
a  dull  yellowish  colour,  and  in  appearance  can  with  diffi- 
culty be  distinguished  from  the  finer  qualities  of  hemp. 
The  microscope,  however,  shows  us  that  the  structure  of 
the  jute  is  different  from  that  of  any  of  our  common  textile 
fibres  ;  thus,  while  a  fibre  stripped  from  the  flax  plant  is 
shown  to  consist  of  bundles  of  cells  with  thick  walls  and 
somewhat  circular  outline,  and  exhibiting  a  very  minute 
central  space,  the  wall  of  the  jute  cell  is  of  very  irregular 
thickness,  and  the  central  space  does  not  conform  to  the 
external  outline,  but  at  one  part  will  be  found  wide,  while 
at  another  part  it  dwindles  to  a  mere  line.  By  this  remark- 
able difference  in  the  contour  of  the  inner  and  outer  cell 
walls,  jute  fibre  is  distinguished  from  flax,  hemp,  cotton, 
and  New  Zealand  flax.    The  application  of  the  sulphate 
of  aniline  proposed  as  a  reagent  for  woody  matter  by 
Runge,  and  recommended  by  Professor  Wiesner,  of  Vienna, 
also  affords  us  assistance  in  distinguishing  it  from  both 
hemp  and  flax  fibres.   Thus,  while  hemp  is  scarcely  at  all 
afTefted  by  this  action  of  the  reagent,  and  flax  unchanged 
in  colour,  the  jute  fibre  shows  that  it  contains  a  large 
amount  of  woody  matter  by  becoming  of  a  deep  golden- 
yellow  colour.   The  sulphate,  however,  does  not  enable 
us  to  distinguish  jute  from  several  other  Indian  fibres. 

In  connection  with  the  technical  preparation,  bleaching, 
&c,  of  the  jute  fibre,  I  lately  commenced  a  series  of  in- 
vestigations which,  though  not  so  far  advanced  as  I  had 
hoped,  may  not  be  destitute  of  interest.  The  samples  of 
fibres  which  I  submitted  to  examination  were  kindly 
supplied  to  me  by  Mr.  Sibbald  Johnston,  proprietor  of  the 
Kiltonga  Bleach-Works,  and  were  of  the  kind  known  as 
*'  Red  Seraigunge."   The  fibre  had  a  faint  red  colour,  and 
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measured  in  length  10  feet  9  inches.  It  had  been  prepared 
in  the  ordinary  manner,  and  of  course  contained  only 
those  constituents  of  the  plant  which  remained  attached 
to  the  cellular  structures  after  being  submitted  to  the  pro- 
cess  of  retting.  Portions  of  the  fibre  cut  into  small  pieces, 
after  being  treated  with  distilled  water,  and  boiled  for 
several  hours,  gave  an  acid  solution,  of  the  colour  of  pale 
ale,  which  evolved  an  odour  which  suggested  the  aromatic 
smell  of  moist  flax  yarn.  On  evaporation  over  the  water- 
bath,  it  left  a  brownish  black  extract,  which  in  appearance 
resembled  black-currant  jelly ;  it  was  translucent  at  the 
edges,  and  was  easily  reduced  to  a  light  brown  powder. 
This  extract  amounted  to  only  0726  per  cent  of  the  fibre, 
and  was  found  to  contain  sugar  and  a  tannic  acid  which 
gave  an  olive-green  precipitate  with  per-salts  of  iron,  a 
fatty  substance,  and  a  brown-red  colouring  matter.  The 
extract  was  in  part  soluble  in  alcohol,  and  heated  on 
platinum  it  carbonised  without  melting,  leaving  a  white 
ash.  It  contained  no  starch.  The  fibre  employed,  dried 
at  21  i*.  was  found  to  contain  15-5  per  cent  of  moisture, 
and,  when  incinera'.ed,  to  leave  1329  per  cent  of  ash,  of 
a  pale  yellowish  white  colour ;  treated  by  the  successive 
action  of  solvents,  according  to  the  methods  described  in 
my  reports  on  flax,  and  the  amount  of  nitrogen  determined 
by  Wills's  method,  both  in  the  original  samples  and  in  the 
fibre  after  the  action  of  the  solvents,  the  results  obtained 
were  as  follows : — 

100  parts  yield — 

Moisture    ,5'54° 

Organic  matter  ..    ..  83131 

Mineral  matters..    ..  1329 

100*000 

(See  reports  of  the  British  Association  for  1852  and  1853). 
100  parts  of  the  fibre,  dried  at  2120,  yield- 
Wax  and  fatty  matters  soluble  in  ether      . .  0*235 
Tannic  acid  and  colouring  matters  soluble  in  \ 

alcohol  J 

Sugar,  pectine,  &c   2*427 

Soluble  nitrogenised  matters   0-512 

Insoluble  nitrogenised  matters    2*433 

Inorganic  matters  united  with  the  fibre  . .  1010 
Cellular  fibre   92-248 

100000 

Nitrogen  in  the  original  fibre   0  291 

Nitrogen  in  the  fibre  after  treatment  with)  „.„.„ 
solvents   J  0  210 

I  had  hoped  to  be  able  to  give  an  analysis  of  the  jute 
plant  in  the  condition  in  which  it  is  removed  from  the  field, 
but  unfortuately  a  specimen  which  had  been  forwarded 
from  Calcutta  arrived  only  a  few  days  ago,  and  I  must 
therefore  defer  its  investigation  until  some  other  oppor- 
tunity. With  respect  to  the  magnitude  of  the  jute  manu- 
facture, I  may  state  that  in  the  present  year  100,000  tons 
of  the  fibre  were  imported  into  Dundee  alone  by  direct 
shipment  from  Calcutta,  while  London,  Liverpool,  and 
Glasgow  received  probably  half  as  much  more.  The 
rapidity  with  which,  by  means  of  improved  machinery,  it 
can  be  manufactured  may  be  judged  from  the  fact  that, 
since  the  opening  of  the  Suez  Canal,  the  fibre  has  been 
delivered  in  Dundee,  spun  and  woven,  and  the  goods 
■hipped  back,  and  paid  for,  viz.,  within  six  months  from 
the  date  of  the  bill  of  lading.  At  the  present  time  jute  is 
used  for  the  manufaaure  of  a  great  variety  of  fabrics ;  in 
fact,  it  will  serve  for  the  production  of  every  kind  of  coarse 
textile  material.  It  is  even  used  as  a  substitute  for  hair, 
and  can  be  formed  into  admirable  chignons.  The  dust 
from  the  mills  is  employed  to  make  silk  hats,  and  the 
waste  fibre  yields  an  excellent  pulp  for  the  manufacture. 
Stair-carpets  of  jute,  with  bright  colours,  can  be  sold  at 
3d.  per  yard,  and,  woven  into  what  are  known  as  carpet 
bed-covers,  a  fabric  is  produced  at  not  more  than  one-third 
the  price  of  wool. 
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ON  THE 

PETRIFIED  WOOD  OF  LOUGH  NEAGH.* 
By  Professor  HODGES,  M.D  .  F.C.S. 

■  The  occurrence  along  the  shores  of  Lough  Neagh,  in  this 
:  province,  of  masses  of  petrified  wood  has,  from  very  early 
I  times,  attracted  attention,  and  many  ancient  writers, 
,  amongst  others,  Boetius,  in  his  history  of  stones  and  gems, 
and  several  modern  authorities,  have  ascribed  to  the  waters 
of  this  lake  remarkable  petrifying  qualities.    In  fact, 
popular  opinion  has  so  generally  attributed  these  proper- 
liei  to  them,  that  in  a  report  some  years  ago  made  to  the 
Water  Commissioners  by  an  English  engineer  of  high 
reputation,  on  the  water  supply  of  this  town,  we  find  the 
water  of  the  lake  described  as  totally  unfit  for  use,  '*  as 
from  its  well-known  property  of  coating  wood  and  other 
matters  immersed  in  it,  it  is  unquestionably  hard." 

Bischof,  in  his  "  Chemical  Geology,"  also  refers  to  the 
property  of  the  water  of  petrifying  wood  placed  in  it,  or 
rather  causing  its  impregnation  with  iron,  which  induced 
him,  he  says,  to  make  a  chemical  analysis  of  it.  He, 
however,  merely  examined  the  insoluble  portion  of  the 
matters  left  on  evaporating  the  water,  and  found,  contrary 
to  what  he  had  expected,  that  there  was  an  extraordinary 
small  quantity  of  earthy  constituents.  From  the  sus- 
pended matter,  by  means  of  hydrochloric  acid,  he  extracted 
iron  and  alumina,  but  in  too  small  a  quantity  to  admit 
of  estimation.  The  fact  that  peroxide  of  iron,  he  remarks, 
is  the  chief  constituent  of  the  suspended  matter,  is  in 
accordance  with  the  statement  in  the  Philosophical  Trans- 
actions, that  the  lapidifying  substance  is  iron,  and  that 
when  the  petrification  is  only  partial  upon  burning  such 
a  wood,  only  the  petrified  part  comes  to  a  glow  heat,  and 
the  ash  which  is  left  is  attracted  by  the  magnet.  Bischof 
also  made  a  partial  examination  of  a  specimen  of  the 
petrified  wood,  which,  however,  does  not  sustain  his 
views  respecting  the  ferruginous  nature  of  the  lapidifying 
material,  as  he  found  it  to  contain  only  0*54  per  cent  of 
oxide  of  iron  and  alumina ;  so  he  expresses  the  opinion 
that  the  petrified  wood  had  certainly  not  been  lapidified 
by  the  water  of  the  lake,  but  resembled  the  silicified  wood 
occurring  in  the  brown  coal  formations. 

The  specimen  of  pctrefied  wood  examined  by  Bischof 
gave  the  following  results  :— 

Silica   97*71 

Oxide  of  iron  and  alumina. .  0*53 

Loss  on  ignition   0-54 

Loss  and  organic  matter  ..  1-22 

ioo-oo 

On  ignition,  only  a  feeble  empyreumatic  odour  was  per- 
ceptible and  a  slight  darkening  in  colour. 

The  popular  notion  respecting  the  properties  of  the 
water  of  this  lake  are  even  at  the  present  time  entertained 
by  many  persons  of  education,  and  the  opinion  which 
in  early  times  prevailed,  that  when  a  piece  of  wood  is  fixed 
in  the  water  along  the  shores  of  the  lake,  in  the  course  of 
seven  years  the  part  immersed  in  the  water  is  changed 
into  stone,  while  the  part  in  contact  with  the  muddy  bottom 
is  transformed  into  iron,  the  portion  of  the  wood  ex- 
posed to  air  remaining  unchanged,  has  not  entirely  passed 
away. 

Immense  masses  of  the  petrified  wood  have  been  found 
along  the  shores  of  the  lake,  and  the  Rev.  Dr.  M'Closkie, 
in  an  excellent  paper  read  some  time  ago  before  our  local 
Natural  History  and  Philosophical  Society,  has  given  an 
account  of  the  numerous  localities,  not  merely  on  the  drift 
deposits  along  the  lake,  but  a  considerable  distance  inland, 
in  which  specimens  have  been  discovered.  Some  of  tbe 
pieces  of  wood  discovered  are  of  large  size,  and  one  mass 
described  by  Dr.  Barton,  in  his  "  Lectures  on  Natural 
Philosophy,"  &c,  published  in  Dublin  in  1751,  weighed 
so  much  as  700  lbs. ;  and  there  is  at  present,  or  was  lately, 
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at  Langford  Lodge,  near  Crumlin,  in  this  county,  a  silici- 
fied  trunk,  10  feet  long,  and  about  the  same  in  circum- 
ference. The  specimens  discovered  vary  very  much  in 
hardness  and  in  colour ;  when  associated  with  lignites 
they  are  easily  split  and  dark  coloured,  but  when  occurring 
as  boulders  in  the  drift  they  are  bleached  on  the  surface 
white  ;  the  interior  is  black  or  dark  brown.  On  the  surface 
of  some  of  the  specimens  minute  crystals  of  quartz  are 
found.  The  woody  structure  of  the  petrifactions  is  in 
general  well  marked,  and  microscopic  examination  shows 
it  to  be  that  of  coniferous  trees.  By  Kraus,  it  has  been 
named  Cufress  oxylon  Pritchardi,  which,  among  living 
Conifers,  is  represented  by  Cupressaceae  and  Podo- 
carpea;. 

Having  on  several  occasions  submitted  the  water  of 
Lough  Neagh  to  chemical  examination,  and  also  made 
analyses  of  specimens  of  the  silicified  wood,  a  report  of 
my  results  may  be  interesting  to  the  section.  These 
analyses  show  that  in  no  part  of  the  lake  does  the  water 
contain  any  considerable  amount  of  solid  matter,  and  that 
neither  in  the  water  nor  in  the  petrified  wood  is  to  be 
found  more  than  a  very  minute  quantity  of  iron.  A 
specimen  of  the  water  which  was  kindly  forwarded  me 
last  month  by  Mr.  Turtle,  of  Aghalee,  and  which  had  been 
taken  at  Sandy  Bay,  100  yards  from  the  shore,  and  4  miles 
from  Glcnavy  river,  near  a  part  of  the  lake  shore  in  which 
the  petrified  wood  is  frequently  discovered,  when  received 
by  me  was  slightly  turbid  from  finely-divided  flocculent 
matter,  and  colour,  when  viewed  through  a  layer  2  feet  in 
length,  was  pale  greyish  yellow.  Its  taste  was  soft,  and 
a  considerable  number  of  animalculx  were  moving  about 
in  it.   It  had  an  alkaline  reaction. 

On  evaporation,  it  left  a  yellowish  coloured  residue 
which  became  black  on  ignition. 

An  imperial  gallon  contained  12-950 grains.consistingof — 
Mineral  and  saline  matters      10  826  grains. 
Organic  and  volatile  ..  2-124 

The  mineral  matters  were  found  to  consist  of— 

Carbonate  of  lime     . .    . .  4786 

Carbonate  of  magnesia     . .  0*496 

Carbonate  of  soda     ..  1-038 

Sulphate  of  soda   1-711 

Oxide  of  iron    o*727 

Silicic  acid   0  360 

Chloride  of  sodium     ..    ..  1704 


10826 

I  also  determined  the  amount  of  mineral  matter  con 
tained  in  the  water  at  two  other  portions 
specimen 


which  was  white  on  the  outer  surface  and  of  a  dark  brown 
colour  in  the  interior,  when  exposed  to  a  strong  heat  in 
the  crucible  became  black,  and  evolved  an  odour  some- 
what resembling  that  of  burning  wood,  and,  by  continuing 
the  heat,  left  a  pale  buff-coloured  residue.  Contrary  to 
what  is  stated  by  some  authorities,  the  wood  was  nat 
affected  by  the  magnet  before  or  after  ignition.  In  no 
specimen  which  I  have  examined  have  I  found  the  ash 
magnetic. 

too  parts  of  the  specimen  I  found  to  yield  as  follows  :— 

Loss  on  ignition  and  organic  matter  6  50 

Alumina  soluble  in  hydrochloric  acid  o  68 

Oxide  of  iron    0-04 

Lime    0-29 

Magnesia    0-25 

Phosphoric  acid   trace 

Alumina  in  state  of  silicate     ..    ..  195 

Lime    i-io 

Magnesia    0*25 

Silicic  acid   89-01 

100-07 

In  another  specimen  from  a  different  locality  the  loss  on 
ignition  was  9-1  percent.  It  contained  84-5  per  cent  of 
silica,  and  only  15  per  cent  of  oxide  of  iron  and  alumina. 

The  analyses  therefore  show  that  the  water  of  Lough 
Neagh,  in  our  time  at  least,  possesses  no  peculiar  quali- 
ties, and  that  the  lapidifying  material  of  the  petrified 
wood  is  silicic  acid,  and  not  oxide  of  iron. 

The  examination  of  the  specimens  also  clearly  show 
that  the  hardening  is  not  produced  merely  by  superficial 
incrustation  of  the  lapidifying  silicic  acid,  but  that  it  has 
penetrated  through  almost  every  portion  of  the  vegetable 
structure. 


ON 


NATIVE    CUPREOUS  SULPHARSENIATE. 
By   R.  W.  EMERSON  MACIVOR. 


of  the  lake.  A 

taken  at  the  mouth  of  the  river  Bann,  which, 
rising  from  springs  in  the  granitic  range  of  the  mountains 
of  Mourne,  after  a  course  of  about  thirty  miles  falls  into 
Lough  Neagh,  and  after  passing  through  it  issues  as  the 
Lower  Bann  at  the  north  end  of  the  lake,  and  serves,  on 
its  course  to  the  sea,  to  divide  the  County  of  Antrim  from 
the  County  of  Londonderry,  was  found  to  yield  13-4 
grains  of  solids,  of  which  10  6  grains  consisted  of  mineral 
matters,  while  in  another  locality,  about  half  a  mile  from 
the  shore,  the  mineral  matters  were  only  9  3  grains  per 
gallon. 

The  water  of  the  Upper  Bann,  except  when  it  has  been 
rendered  impure  by  the  numerous  bleaching  and  other 
works  on  its  bank?,  contains  a  very  small  amount  of 
mineral  matters.  A  gallon  on  one  occasion  I  found  to 
contain  only  4  654  grains  of  mineral  matters,  consisting  of — 
Carbonate  of  lime      ..     ..  1-239 

Sulphate  of  lime   1-353 

Carbonate  of  magnesia     ..  o6;i 

Oxide  of  iron   0-329 

Silicic  acid  o  205 

Chloride  of  sodium    ..    ..    0  825 

4-554 

A  specimen  of  the  petrified  wood  weighing  26  ounces, 
which  the  woody  structure  was  clearly  visible,  and 


A  very  good  specimen  of  dufrenoyeite  from  Switzerland 
having  come  into  my  possession,  I  resolved  upon  sub- 
mitting it  to  a  careful  examination,  with  a  view  of  removing 
the  doubt  existing  as  to  the  constitution  of  this  mineral. 
The  following  is  a  description  of  some  of  the  more  im- 
portant properties  of  the  mineral,  and  its  analysis: — It  is 
crystallised  in  small  mono-metric  crystals  of  a  dark  grey, 
almost  black,  colour.  Its  specific  gravity  is  5-52.  Before 
the  blowpipe  it  exhales  arsenical  vapours,  and  fuses  to  a 
black  mass.  When  exposed  to  the  action  of  heat  in  an 
ignition-tube,  it  yields  a  sublimate  composed  of  a  mixture 
of  arsenic  trisulphide  with  uncombined  sulphur.  It  is 
completely  decomposed  by  nitro-hydrochloric  acid.  These 
numbers  represent  the  results  of  the  analysis  of  the  speci- 
men, neglecting  small  percentages  of  the  sulphides  of  lead 
and  iron- 
Copper   46-05 

Silver    243 

Arsenic   1879 

Sulphur  3*'46 

9973  , 

If  the  2-43  per  cent  of  silver  be  replaced  by  an  equivalent 
proportion  of  monovalent  copper,  these  numbers  are  found 
to  agree  very  well  with  the  theoretical  percentage  com- 
position of  normal  cupreous  sulpharseniate,  Cu3(AsS/)"'-— 

Fotwrl.  Calculated. 

Copper  47-48  4R29 

Arsenic   1879  191° 

Sulphur  3246  32-61 

98-73  lOO'OO 

The  above  results  would  seem  to  prove  Stockar- Ether's 
view  that  cupreous  sulpharseniate  is  dimorphous,  as  the 
mineral  enargite  has  also  the  formula  Co3(AsS4V". 
Glugow,  Augutt,  1S74. 
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Note  on  the  Analysis  of  Sugar. 
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NOTE   ON   THE   ANALYSIS   OF  SUGAR. 
By   J.  M.  MILNE,  Ph.D. 


The  determination  of  the  fruit  sugar  in  samples  of  raw 
sugars  is  a  matter  of  no  difficulty  in  the  hands  of  a  careful 
manipulator,  but  there  are  a  few  points  in  detail  which 
are  deserving  of  attention.  The  usual  plan,  still  in  use  in 
some  laboratories,  of  taking  a  weighed  quantity  of  the 
sample,  dissolving  in  water,  and  making  up  to  a  given 
bulk,  and  using  the  liquid  so  obtained  for  the  determination 
of  the  fruit  sugar,  is  by  no  means  always  to  be  relied  on. 
There  is  no  doubt,  I  think,  that  many  dark-coloured  sugars 
contain  other  substances  (probably  albuminous)  besides 
the  fruit  sugar  capable  of  reducing  copper  solution,  and 
which  must  first  be  separated  before  correct  results  can  be 
obtained.  The  method  recommended  by  Fresenius,  of 
adding  lead  acetate  to  the  sugar  solution  till  no  further 
precipitate  is  formed,  may  be  advantageously  employed 
for  this  purpose.  While  in  some  samples  the  same  amount 
of  fruit  sugar  is  found  in  the  solution  before  precipitation 
with  lead  as  that  obtained  after  the  addition  of  that  reagent, 
in  others  the  difference  is  very  marked.  The  following 
results,  obtained  from  a  sample  recently  submitted  to  me 
for  analysis,  will  illustrate  this:— The  sugar  solution 
without  treatment  gave  4-90  per  cent  of  fruit  sugar,  while 
in  a  measured  quantity  of  the  same  solution  after  pre- 
cipitation by  lead  acetate  the  amount  found  was  3  27  per 
cent. 

The  following  method  of  procedure  answers  very  well, 
and  is  employed  by  me  for  all  sugar  samples  in  which  fruit 
sugar  is  to  be  determined  :— -5  grms.  of  the  sample  are 
dissolved  in  a  moderate  quantity  of  water,  and  the  in- 
soluble matter  allowed  to  subside.  The  supernatant  liquid 
is  then  carefully  poured  into  a  loo-cc.  flask,  the  insoluble 
treated  with  more  hot  water  and  finally  collected  on  a 
small  weighed  filter,  and  the  washing  continued  tilt  the 
flask  is  about  three-quarters  full.  To  the  sugar  solution  a 
little  solution  of  tribasic  acetate  of  lead  is  added,  the 
whole  well  shaken,  and  the  precipitate  allowed  to  subside. 
The  clear  liquid  is  then  tested  with  a  drop  or  two  of  acetate, 
and,  if  no  further  precipitate  is  produced,  the  contents  of 
the  flask  are  cooled  to  the  proper  temperature,  and  finally 
made  up  to  the  mark  with  water,  the  whole  being 
thoroughly  mixed.  When  the  precipitate  ba«  subsided, 
the  liquid  is  passed  through  a  dry  filter  into  a 
clean  dry  glass,  and,  when  sufficient  has  passed 
through,  is  ready  for  the  fruit-sugar  determination.  If  it 
is  desired  to  determine  the  extractive  matters  directly,  the 
precipitate  in  the  flask  is  washed  several  times  by  decanta- 
tion,  and  then  placed  on  the  filter  (previously  weighed), 
and  the  washing  continued  till  a  drop  of  the  filtrate  no 
longer  gives  a  precipitate  with  HjS  ;  the  filter  and  con- 
tents ate  then  dried  as  usual.  By  the  above  method  of 
treatment,  a  clear  colourless  solution  is  always  obtained, 
which  renders  the  further  operations  with  the  copper  liquor 
much  easier. 

Chemhal  Laboratory, 
144,  Weat  Regent  Street,  Glasgow . 


Qualitative  Detection  of  Arsenic  in  Organic  and 
Inorganic  Matter. — MM.  Mayencon  and  Bergeret. — The 
authors  place  pure  zinc  in  a  small  flask  containing  dis- 
tilled water  acidulated  with  pure  sulphuric  acid,  and  close 
its  neck  imperfectly  with  cotton-wool,  to  prevent  drops  of 
the  liquid  being  thrown  upon  the  test-paper,  which  is 
simply  tissue  paper  moistened  with  a  solution  of  bichloride 
of  mercury,  and  used  before  it  dries.  If  this  paper  is  exposed 
to  pure  hydrogen  no  change  appears  ;  but  if  any  arsenical 
compound  is  placed  in  the  flask  a  lemon-yellow  spot 
appears,  which  gradually  deepens  to  a  pale  yellowish 
brown.  Antirnoniuietted  hydrogen  produces  a  brownish 
grey  spot,  quite  distinct  from  the  arsenical  colouration. 
The  reaction  is  exceedingly  delicate.— Comfit,  j  Rendus. 


ON  TKE 

EFFECTS  OF  MAGNETISATION  IN  CHANGING 
THE  DIMENSIONS  OF  IRON  AND  STEEL  BARS, 

AND  IN 

INCREASING  THE  INTERIOR  CAPACITY  OF 
HOLLOW  IRON  CYLINDERS.* 

By  ALFRED  M.  MAYER.  Ph.D., 
Professor  of  Phys'cs  in  the  Stevens  Institute  of  Technology. 

(Continued  from  p.  Co  ) 

On  the  Elongations  and  Retractions  observed  in  the  Iron 
Rods  as  the  Strength  of  the  Magnetising  Current  is 
Gradually  Increased  and  Diminished,  and  on  the 
Equality  in  the  Elongations  produced  by  a  Definite 
Current  when  it  is  Gradually  and  when  it  is  Suddenly 
brought  up  to  its  Maximum  Strength. 

The  observed  sudden  elongations  taking  place  in  an 
iron  rod  at  the  moment  of  its  magnetisation  naturally 
led  me  to  inquire  if  the  quantity  of  this  elongation  was  in 
anyway  due  to  the  suddenness  of  the  magnetising  action, 
and  whether  the  elongation  produced  by  a  certain  current 
which  is  gradually  brought  up  to  its  maximum  strength 
would  equal  that  produced  by  the  same  current  suddenly 
passed  with  the  same  maximum  strength.  This  problem 
was  also  connected  with  a  proposed  simple  and  accurate 
means  of  measuring  the  changes  in  dimensions  of  bodies 
subjected  to  magnetisation,  and  I  have  therefore  examined 
it  with  care  in  the  following  manner: — I  cut  the  thick 
copper  wire  leading  from  the  battery  to  the  helix,  and 
firmly  attached  one  of  its  loose  ends  to  a  support.  Between 
this  copper  wire  and  the  opposite  wall  I  stretched  a  fine 
wire  of  german-  silver.  The  other  loose  end  of  the  battery 
wire  was  bent  into  a  sharp  angle,  and  the  vertex  of  this 
angle  was  well  amalgamated.  Now,  by  sliding  this  bent 
copper  wire  along  the  fine  wire  of  german-silver  toward 
the  other  copper  wire,  I  could  gradually  diminish  the  re- 
sistance, and  on  touching  the  other  end  of  the  thick 
battery  wire,  this  interposed  resistance  vanished,  and  the 
current  gained  its  maximum  strength.  On  slowly  re- 
tracing our  steps  the  resistance  was  gradually  increased, 
until  the  whole  length  of  the  fine  wire  was  interposed,  and 
then  the  resistance  was  at  its  maximum  and  the  strength 
of  the  current  was  at  its  minimum.  But,  if  we  brought 
the  two  amalgamated  ends  of  the  copper  wire  in  contact, 
either  with  or  without  the  intervention  of  a  mercury  cup, 
we  at  once  could  suddenly  send  the  current  with  its 
maximum  intensity  through  the  helix. 

Mean  Results  of  First  Series  of  Experiments.  Resistance 
of  Fine  Wire  =  0  6  ohm.    One  cell  in  circuit. 
On  gradually  diminishing  the  resistance. 

Fraction  of  length  of  fine  interposed  wire. 

'ill  to 
Scale-readings  went  from  54  8  to    n&i   J4'9     55   5J  *    ii  O  jG  « 

On  gradually  increasing  the  resistance. 

Scale-readings  went  from  55  5  to  54  8  jj-6  55  8  55  9  55  95  J6'* 
Tangent  galvanometer   4f     —      —     —      —  iq| 

Mean  Results  of  Second  Series  of  Experiments.  Resistance 
of  Fine  Wire  =  0  9  ohm.    One  cell  in  circuit. 

On  gradually  diminishing  the  resistance. 

Scale-readings  54  8   J4  S   J4  85    55     J5"4  Jc» 

On  gradually  Increasing  the  resistance. 

Scale-readings  went  from  yyis  to  54  S  55  4  55  65  55  8  j5'<>  y  -t 
Tangent  galvanometer   —      j°      —      —      —  s<>|» 

Examining  the  results  in  the  two  series  of  experiments, 
we  see  that  where  the  current  was  passed,  with  all  of  the 
interposed  resistance  in  the  circuit,  the  scale  went  from 
54  8  to  54  85,  or  moved  0  05  of  a  division  in  the  first  series 

♦  Read  before  the  National  Academy  of  Sdcnces.Cambridfr,  U.S. 
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of  experiments ;  but  in  the  Eecond  series  the  current  was 
too  feeble  to  effect  a  measurable  elongation,  and  it  was 
not  until  i  of  the  fine  wire  was  out  of  the  circuit  that  the 
scale-reading  began  to  increase.  In  both  series  of  ex- 
periments, the  rapid  increase  in  the  rate  of  elongation  is 
noticeable  after  }  of  the  fine  wire  was  out  of  the  circuit ; 
the  elongation,  in  both  series  of  experiments,  amounted  to 
i*3  divs.  of  the  scale.  The  same  amount  of  elongation 
always  occurred  when  the  ends  of  the  copper  wireB  were 
brought  together,  or  when  the  circuit  was  as  suddenly 
formed  by  plunging  the  wires  into  a  cup  containing  mer- 
cury. Therefore  it  is  well  established  that  a  current  of  a 
definite  strength  will  produce  the  same  amount  of  elonga- 
tion whether  that  strength  is  suddenly  or  gradually 
attained.  Indeed,  in  some  of  the  experiments,  over  three 
minutes  were  occupied  in  gradually  decreasing  the  inter- 
posed resistance,  until  it  was  entirely  out  of  the  circuit, 
yet  during  this  very  slow  increase  of  the  current  strength 
the  scale  slowly  and  smoothly  moved  upward  in  its  ( 
readings,  and  when  all  the  interposed  resistance  had  been  .' 
passed  over  the  elongation  again  equalled  1*3  divs. 

The  establishment  of  the  above  fact  was  of  considerable 
importance,  for  it  rendered  applicable  the  following  simple 
and  precise  method  of  measuring  the  change  in  dimen- 
sions of  bodies  on  their  magnetisation.    Two  iron,  steel, 


First  series  of  experiments 

Fraction  of  length  of  fine  intcrpolar  wire    I  | 
On  gradually  <;immi*hing  the  current 
„  increasing  „ 

Differences   


5.V5  55  6  55-8  51  9  5V95  3«'» 
54-8$  549  55°  55*  55° 


  0-65   07   O  S  07 

Second  series  of  experiments. 

Fraction  of  length  of  intcrpolar  wire.       t      j      4  I 
On  gradual])'  diminishing  the  current     55  35  534  $)'6)  55  8 
increasing  ..  54  S   54»  54  s5  35  ° 


-  — 
0  35  00 

k  0 
55'°  56  ' 
35'4  56"» 


or  bismuth  bars  are  placed  parallel  to  each  other,  in  V's, 
with  their  similar  ends  strongly  pressed  against  a  firm 
support,  so  that  if  the  rods  change  their  length  on  mag- 
netisation, their  free  ends  will  move. 

Now,  imagine  a  lever  so  arranged  that  one  end  of  it 
carries  a  plano-convex  lens,  and  the  otherend  a  micrometer- 
screw.  The  convex  side  of  the  lens  is  opposite  a  plane- 
glass,  which  terminates  the  end  of  one  of  the  rods,  while 
the  point  of  the  micrometer-screw  touches  the  end  of  the 
other  rod,  against  which  it  is  pressed  by  a  spring.  An 
inclined  piece  of  plane-glass  placed  in  front  of  the  lens 
sends  the  light  from  a  sodium-flame  down  to  the  lens  and 
plane  glass  behind  it,  and  by  means  of  a  microscope  we 
can  look  through  the  inclined  glass  on  to  the  lens,  and 
thus  accurately  view  and  measure  the  Newton's  rings, 
which  we  will  now  observe.  If  around  the  rods  we  now 
pass  a  voltaic  current  of  gradually  increasing  strength,  we 
will  see  the  rings  gradually  displaced,  and  from  the  amount 
and  dire&ion  of  this  displacement,  together  with  the 
knowledge  of  the  wave-lengths  of  the  rays  of  the  sodium 
light,  wc  can  accurately  determine  the  amount  and 
direction  of  the  motion  of  the  ends  of  the  rods. 

If,  however,  the  current  should  have  been  passed  at 
once  with  its  full  intensity,  there  would  have  followed 
a  sudden  displacement  of  the  rings,  but  the  amount  and 
direction  of  this  displacement  it  would  have  been  im- 
possible to  determine.  By  making  the  arm  of  the  lever 
which  carries  the  convex  lens  longer  than  the  arm  which 
carries  the  screw,  wc  can  increase  the  delicacy  of  the 
apparatus,  for  it  is  understood  that,  as  the  rods  move  in 
the  same  diredion,  the  rod  carrying  the  plane-glass  moves 
toward  the  lens,  while  at  the  same  time  the  other  rod, 
through  the  intervention  of  the  lever,  pushes  the  lens 
toward  the  plane  glass. 

The  examination  of  the  experiments  of  the  first  and 
second  series  contained  under  the  heading  "  On  Gradually 
Increasing  the  Resistance/'  makes  known  a  remarkable 
phenomenon.  In  these  experiments,  the  current,  with  its 
maximum  strength,  was  first  passed  through  the  helix,  and 
then  it  was  gradually  brought  down  to  its  minimum 
strength  by  sliding  the  copper  battery  wire  over  the  fine 
wire  of  german-silvcr  until  the  whole  length  of  the  latter 
was  brought  into  the  circuit.  At  the  moment  of  sending 
the  current  with  its  maximum  strength,  the  rod  elongated 
i"3  divs.  of  the  scale  ;  but  if  we  now  keep  the  circuit 
closed,  but  gradually  diminish  the  strength  of  the  current, 
we  observe  that  the  scale-readings  do  not  correspond  to 
those  given  when  the  corresponding  f  trengths  of  current 
were  reached  by  going  from  their  minimum  to  their  maxi- 
mum, as  the  following  tables,  giving  the  differences  of 
scale-readings  in  the  two  cases  plainly  show:— 


Difference*   0-45    06    08  o'8  o'j  00 

We  thus  see  that  the  rod  tends  to  persist  in  the  elonga- 
tion it  acquired  in  first  passing  the  maximum  current,  for 
it  does  not  retract  in  proportion  to  the  diminished  strength 
of  this  current ;  and  the  experiments  show  that  even  when 
the  current  is  so  far  diminished  in  strength  that  it  would, 
if  suddenly  thrown  through  the  helix,  be  unable  to  elongate 
the  rod  sufficiently  to  be  measurable,  yet  this  feeble  current 
holds  the  rod  elongated  0-45  of  a  div.  in  the  second  series 
of  experiments,  but  on  breaking  the  circuit  the  rod  in- 
stantly retracts  0  45  of  a  div  in  the  second  series  of  experi- 
ments and  C65  of  a  div.  in  the  first  series,  and  regains  the 
length  it  had  before  the  current  was  passed  around  it. 

On  passing  the  current  with  the  whole  of  the  fine  wire 
in  the  circuit,  wc  have,  in  the  first  series  of  experiments, 
an  elongation  of  0*05  of  a  div.,  but,  on  making  the  circuit 
without  the  interposed  fine  wire,  we  have  an  elongation 
of  1  '3  divs. ;  and  if  we  now  do  not  break  the  current,  but 
gradually  diminish  its  strength  by  increasing  the  interpolar 
resistance,  we  find  that  when  the  whole  of  the  fine  wire 
is  again  in  the  circuit,  that  the  elongation  is  yet  0  65  of 
a  div. ;  whereas,  when  the  circuit  was  at  once  formed 
with  this  same  interposed  resistance,  the  rod  was  elongated 
'  only  0  05  of  a  div. 

The  discovery  of  this  most  remarkable  phenomenon  was 
contained  in  the  above  experiments,  but.  to  be  sure  that 
my  experiments  should  not  mislead  me,  I  repeated  them 
several  times,  using  every  precaution  to  ensure  their 
accuracy,  and  obtained  results  almost  identical  with  those 
formerly  observed.  I  am,  therefore,  confident  that  I  have 
discovered  a  phenomenon  worthy  of  minute  study,  and  I 
purpose  to  make  it  the  subject  of  a  special  investigation. 

Unfortunately,  during  the  above  experiments,  I  did  not 
make  a  parallel  serits  of  determinations  of  the  magnetic 
intensities  of  the  rod  during  the  successive  stages  of 
passing  a  current  of  increasing  and  of  decreasing  strength. 
Yet  I  can  hardly  believe  that  the  magnetic  intensity  will 
be  kept  up  with  the  persistent  elongation  of  the  rod  when 
it  is  slowly  demagnetised,  but  I  think  it  will  be  found  that 
the  magnetic  intensity  of  the  rod  depends  alone  on  the 
strength  of  the  current  traversing  the  helix.  The  phe- 
nomenon, indeed,  shows  that  the  molecules  of  the  rod,  on 
its  elongation  by  magnetisation,  having  been  forced  into 
new  positions,  that  either  by  what  might  be  well  called  a 
"magnetic  set,"*  or  from  molecular  friction,  the  mole- 
cules retained  these  new  positions  with  such  persistence, 
ihat  it  required  the  sudden  shock  of  the  induced  current, 
produced  on  breaking  the  circuit,  to  cause  them  to  rush  to 
their  positions  of  stable  equilibrium. 

Effects  observed  on  Making  and  Br eating  Separate  Currents 
in  the  Component  Helices  of  the  Compound  Helix. 
In  these  experiments  two  batteries  were  used.  In  the 
outer  helix  I  made  and  broke  a  current  from  16  cells, 
arranged  four  coupled  and  four  in  series.  In  connection 
with  the  inner  helix,  1  used  a  battery  of  25  cells,  connected 
five  in  a  row  and  five  in  series.  The  experiments 
arc  interesting  as  showing  the  effects  of  the  induced 
currents  formed  on  making  and  breaking  the  circuits 
in  the  various  manners  given  in  the  .following  experi- 
ments :— 


•  The  term  "  magnetic  set,"  as  applied  above,  is,  frnm  analogy,  an 
appropriate  name  f*  rthephennmcnon  ;  l>  it  it  cannot  well  lie^o  applied, 
for  Dr.  Joule  has  alre*dy  appropriated  "  magnetic  »*t 
the  residual  magneliwn  an  iron  rod  retains  altar  its  < 
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(1)  .  Made  circuit  in  inner  helix,  rod  elongated  1-4  divs. 

„       „      outer       „  „      0-25  „ 

Broke       „         „         „      retracted  0  25  „ 
■t      fi      inner      „  ,,      1*4  „ 

(2)  .  Made  circuit  in  outer  helix,  rod  elongated  1-5  divs. 

„  „  inner  „  suddenly  retraced 
0-4  div.,  and  then  suddenly  elongated  0-4  div. 

Broke  circuit  in  inner  helix,  rod  suddenly  retraced 
0-4  div.,  and  then  suddenly  elongated  0*4  div. 

Broke  circuit  in  outer  helix,  rod  retracted  1*5  divs. 

(3)  .  Made  circuit  in  inner  helix,  rod  elongated  1-4  divs. 

„      „      outer       „  „       0-25  „ 

Broke  circuit  in  inner  helix,  rod  suddenly  retracted 

o"35  div.,  then  suddenly  elongated  0*35  div. 
Broke  circuit  in  outer  helix,  rod  retracted  1*65  divs. 

(4)  .  Made  circuit  in  outer  helix,  rod  elongated  15  divs. 

Made  circuit  in  inner  helix,  rod  suddenly  retracted 

0-5  div.,  then  suddenly  elongated  0-05  div. 
Broke  circuit  in  outer  helix,  rod  retracted  0-1  div. 
„      „      inner      „  „      14  divs. 

Oil  tk$  Timtt  Occupied  in  the  Elongations  and  Retractions 
of  a  Rod  when  the  Two  Component  Helices  are  Joined 
as  One  Helix, and  Placed  in  the  Circuit  of  One  Battery. 

The  determinations  I  here  give  were  made  with  the  eye 
and  a  chronograph,  and  although  not  as  accurate  as  the 
interest  of  the  research  demands,  yet  are  near  enough  to 
the  truth  to  show  that  the  subject  is  worthy  of  a  careful 
investigation.  The  experiments  given  under  the  above 
heading  and  the  succeeding  one  give  an  insight  into  the 
velocities  of  the  molecular  motions,  and  therefore  these 
determinations,  taken  in  connection  with  the  measures  of 
the  corresponding  elongations  and  retractions,  will  be  of 
considerable  theoretic  interest,  when  they  have  been  deter- 
mined with  the  precision  which  the  following  proposed 
apparatus  will,  in  all  probability,  afford. 

I  thus  propose  to  attack  this  problem.  The  mirror  of 
the  apparatus  will  be  made  of  the  minimum  weight  con- 
sistent with  stability.  The  mirror  will  reflect  a  pencil  of 
light  from  an  elearic  lamp  to  a  revolving  glass  disc  coated 
with  sensitised  collodion.  This  converging  pencil  will 
form  a  dot  of  light  on  the  disc,  and  when  the  latter  is 
stationary  will,  on  the  elongation  of  the  rod,  describe  a 
portion  of  one  of  its  radii,  which  will  appear  on  developing 
the  sensitised  plate.  If,  however,  the  disc  has  an  uniform 
and  known  rate  of  rotation,  the  dot  will,  on  the  elonga- 
tion of  the  rod,  describe  a  curved  line  which,  referred  to 
the  appropriate  ordinates,  will  give  not  only  the  time  of 
the  motion  of  elongation,  but  also  the  mode  or  law  of  this 
motion.  Of  course  the  motion  of  retradion  can  be  studied 
in  tike  manner. 

The  following  experiments  were  made  on  rod  No.  3,  of 
English  refined  iron,  and  each  result  is  the  mean  of  fifty 
experiments:— 

Time  of  Elongation.    Time  of  Retraction, 
fi).    25  cells    ..    ,'0th  of  a  second,    ^xht  of  a  second, 
(a).  One  cell  ..   ^ths   »  V-th  „ 

It  is  thus  seen  that,  with  25  cells,  the  duration  of  the 
retraction  is  six  times  as  long  as  the  duration  of  the 
elongation,  but  with  a  current  of  one  cell  the  phenomena 
are  reversed,  and  the  duration  of  the  elongation  is  three 
times  that  of  the  retraction. 
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passed  through  outer  helix.  Elongation,  1*5  divs.  Time 
of  elongation,  ^ths  of  a  second.  Time  of  retraction, 
1  j'eth  seconds. 

(4)  .  Same  results  as  above  when  the  terminals  of  the 
outer  helix  were  united,  and  the  current  passed  through 
the  inner  helix. 

(5)  .  One  cell  used.  When  the  terminals  of  the  outer 
or  inner  helix  were  not  united,  and  the  current  pasted 
respectively  through  the  inner  and  outer  helix,  the  elonga- 
tion was  11  divs.  The  time  of  elongation.  TV«»  °*  » 
second.    The  time  of  retraflion,  ,>0ths  of  a  second. 

(6)  .  One  cell  used.  The  terminals  of  inner  helix  united. 
The  elongation  was  ri  divs.  Time  of  elongation,  ^ths 
of  a  second.    Time  of  retraction,  i^ths  seconds. 

(7)  .  Same  result  as  experiment  (6)  when  the  terminals 
of  outer  helix  were  joined,  and  the  current  from  one  cell 
passed  through  the  inner  helix. 

To  observe  a  rod  slowly  retracting  during  1*3  of  a  second 
was  a  most  remarkable  sight,  and  suggests  many  thoughts 
as  to  the  interaction  of  the  induced  currents  passing  in  the 
helices  and  rod.  I  may  here  venture  to  suggest  that  the 
study  of  these  extraordinary  phenomena — which  I  believe 
I  have  here  first  made  known— will  eventually  be  of  some 
service  in  the  study  of  induced  currents.  For  the  present. 
I  am  content  with  merely  presenting  the  facts,  for  I  have 
not  yet  been  able  to  command  the  time  which  their  in- 
vestigation will  require. 

In  experiments  (3)  and  (6)  the  time  of  retraction  was, 
respectively,  iT'nth  seconds  and  iT\ths  seconds,  and  the 
slowness  of  these  motions  allowed  me  to  obtain  an  insight 
into  their  character.  In  each  of  these  experiments  the 
rod  retracted  with  a  gradually  diminishing  velocity,  and 
the  motion  reminded  one  forcibly  of  that  pertaining  to  a 
body  projected  vertically  upward. 

(To  be  continued  ! 


of  the  Times  Occupied  in  the  Elongation 
the  Retraction  of  a  Rod  when  tlu  Inner  or  the 
Outer  Helix  forms  in  itself  a  Closed  Conductor,  while 
the  Current  11  Passed,  in  the  respective  case*,  in  the 
Outer  and  in  the  Inner  Helix. 

(t).  Terminals  of  inner  helix  not  joined.  Current  passed 
through  the  outer  helix  from  25  cells.  Elongation  of  the 
rod,  1-3  divs.  Times  of  elongation,  ,J0th  of  a  second. 
Timet  of  retraction,  J  sec. 

(a).  Same  result  as  above  when  the  outer  helix  was  open, 
and  the  current  was  passed  through  the  inner  helix. 

(3).  The  terminals  of  inner  helix  united;  so  that  this 
heh*  formed  a  closed  circuit  in  itself.  Current  from  25  cells 


CORRESPONDENCE. 


ON  COMMERCIAL  ANALYSES. 

To  the  Editor  of  the  Chemical  Sews. 
Sir, — I  had  not  intended  to  notice  the  remarks  of  Messrs. 
Teschemacher  and  Smith  in  Chemical,  News,  vol.  xxix., 
p.  2S0,  because  the  personality  carries  its  own  condemna- 
tion; but,  as  in  a  former  case  with  Mr. Tatlock,  these  gentle- 
men have  misconstrued  my  silence,  and  have  re-published 
and  largely  circulated  these  personalities  in  the  assuming 
form  of  a  scientific  paper. 

We  have  shown  that  one  of  the  processes  employed  by 
these  gentlemen  is  inaccurate ;  they  have  yet  to  show 
that  it  is  accurate.  With  regard  to  the  disputed  cargo 
of  coprolites,  I  can  only  say  that  my  examples  were  given 
me  by  a  superphosphate  maker ;  and,  as  he  worked  op 
the  cargo,  he  should  be  an  unquestioned  authority  as  to 
which  analysis  was  right.  As  to  the  publication  of  our 
private  letters,  although  I  can  have  no  objection,  I  fear 
your  readers  would  dislike  to  see  the  columns  of  your 
scientific  paper  defaced  with  letters  even  more  personal 
than  those  you  have  already  published  from  the  same 
source. 

As  to  the  general  question,  Sir,  that  is  now  out  of  the 
range  of  Mr.  Teschemacher  and  myself ;  your  stirring 
leaders  have  induced  the  country  at  large  to  take  it  up, 
and  my  slight  treble  note  of  warning  has  been  drowned  in 
the  deep  base  roar  of  my  countrymen.  An  angry  public 
voice  has  been  heard,  which  will  not  be  silenced  until  the 
scandal  of  "  high  and  low  chemists  "  and  incompetent 
Public  Analysts  has  been  forever  swept  away.  Mr.  Tatlock 
has  informed  you  of  the  resolution  passed  by  the  Glasgow 
Philosophical  Society,  and  I  would  add  that  the  Newcastle 
Chemical  Society  held  a  special  meeting  to  consider  this 
question,  and  passed  the  following  resolutions : — "  That 
this  Society  desires  to  support  the  recommendation  of  the 
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Chemical  Section  of  the  Glasgow  Philosophical  Society, 
as  to  the  methods  employed  in  chemical  analysis,  and  that 
a  communication  to  that  effect  be  forwarded  to  the  Secre- 
taries of  the  Section.  They  also  recommended  that  the 
following  substances  should  be  included  in  the  investiga- 
tion : — Copper,  soda,  potash,  sulphur,  superphosphates, 
and  other  manures.  The  following  resolution  was  also 
passed  : — "  That  this  Society  is  of  opinion  that  the  sub- 
committee suggested  might  also  usefully  inquire  into  the 
question  of  instituting  a  professional  examination  for  a 
diploma,  without  which  no  person  should  be  legally 
qualified  as  a  Public  Analyst."  Thus  almost  exactly 
forestalling  the  resolution  adopted  at  the  late  meeting  of 
Public  Analysts  in  London. 

Although  Mr.  Teschemacher  accuses  the"  hazy  writersof 
Newcastle  "  of  "  incompetency,"  and  disbelieves  the  im- 
portance of  the  city  of  Glasgow  as  a  producer  of  potash 
salts,  I  can  assure  him  that  the  chemical  manufacturers 
of  both  these  cities  are  not  behind  the  age,  and  they  are 
determined  to  have  rigid  accuracy  in  commercial  analyses, 
and  they  will  attain  that  accuracy  regardless  of  any  amount 
of  ink  which  may  be  thrown  over  them.— I  am,  &c, 

Edward  C.  C.  Stanford,  F.C.S., 
President  of  the  Chemical  Seftion  of  the  Glasgow 
Philosophical  Society. 

Carruth,  Bridge  of  Weir, 
August  17,  1874. 

MR.  TATLOCK'S  REPLY. 

To  the  Editor  of  the  Chemical  News. 
Sir, —After  a  six  years'  silence,  Mr.  Tatlock  has  noticed  a 
memoir  of  ours,  ••  On  the  Estimation  of  Potash,"  you 
favoured  us  by  inserting  in  the  Chemical  News,  of  May, 
1868.  m 

He  now  charges  us  with  condemning  his  process : — 
"  Messrs.  Teschemacher  and  Smith  took  it  upon  them- 
selves to  condemn  the  process  as  described  by  us." 
Doubting  the  accuracy  of  this  statement,  we,  not  trusting 
to  our  memory,  have  re-perused  this  memoir  of  ours,  and 
would  fain  ask  Mr.  Tatlock  to  do  the  same.  Should  he 
so  far  favour  us,  he  will  be  the  first  to  perceive  the  in- 
justice of  his  charge,  and  to  admit  that  we  did  not  con- 
demn his  process. 

We  condemned,  not  his  process,  but  his  conclusion  that 
pure  platinum  was  requisite  to  determine  potash.  We 
denied  it  then,  and  we  deny  it  now.— We  are,  &c, 

E.  F.  TeschSmacher  and  J.  Denham  Smith. 

London,  August  21, 1S74. 

[This  correspondence  must  now  close.— Ed.  C.N.] 
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Nots.  All  degrees  of  temperature  are  Centigrade,  unless  otherwise 
expressed. 


Comfits  Rtndus  Htbdomcdairts  dts  Stances  de  V Academic 
des  Sciences,  No.  1,  July  6,  1S74. 

Researches  on  Solution,  Crystallisation,  Precipita- 
tion, Dilution. — M.  Berthelot.— This  interesting  paper 
does  not  admit  of  useful  abstraction. 

Spectrum  of  the  Comet  of  Coggia.—  P.  Secchi.— On 
June  18  and  19  the  spectrum  with  the  bands  of  carbon  was 
considerably  developed,  the  green  band  remaining  the 
most  distinct,  whilst  in  the  comet  of  Temple  the  yellow 
was  brightest.  This  proves  that  the  gaseous  compounds 
are  not  the  same  in  all  comets.  At  the  beginning  of  the 
month  there  was  merely  a  spectrum  of  bands,  now  there  is 
a  general  connecting  line  which  unites  them  into  one  con- 


tinuous spectrum.  The  bands  of  the  comet  are 
diffuse  than  those  of  carbonic  oxide.  They  resemble  the 
spectrum  obtained  by  the  electric  spark  in  the  vapour  of 
benzine. 

Photographic  Apparatus  Adopted  by  the  Commis- 
sion for  the  Transit  of  Venus.— A  reclamation  of 

priority. 

Helioscope.— M.  Prazmowski.—  The  author  describes 
the  construction  of  a  new  helioscope.  He  remarks  that 
the  idea  of  employing  the  polarisation  of  light  in  place  of 
coloured  glasses  to  diminish  the  lustre  of  the  sun  is  not 
novel ;  but  the  quantity  of  light  reflected,  even  under  the 
Brewsterian  angle  for  glass  of  a  low  index  (n  =  1*5)  is  so 
considerable  that  the  eye  cannot  support  the  light.  The 
author  obviates  this  difficulty  by  t  iking  a  rectangular 
prism  of  an  index,  w.and  cementing  upon  its  hypothenuse 
another  similar  prism,  so  as  to  form  a  cube.  The  index 
of  the  second  prism  is  «'.  A  ray  of  light  meets  in  its 
course  the  first  hypothenuse  of  the  cemented  pair  with  an 

incidence  of  45' ;  this  is  the  surface  whose  index  is 

As      is  very  nearly  unity,  the  angle  of  45=  is  very  near 

The  instrument  has  been 


the  Brewsterian  incidence, 
further  modified  by  Janssen. 

Diffusion  of  Light,  and  the  Illumination  of  Trans- 
parent Bodies. — J.  L.  Soret. — The  author  has  examined 
if  a  perfectly  homogeneous  and  non-fluorescent  medium 
can  be  illuminated  by  the  passage  of  a  pencil  of  solar 
light.  The  possibility  of  a  lateral  propagation  of  light  in 
such  cases  is  contrary  to  what  has  been  hitherto  admitted 
on  the  undulatory  theory.  Most  fine  specimens  of  hyaline 
quartz,  pure  enough  to  be  employed  in  the  construction  of 
prisms,  are  not  perfectly  homogeneous,  and  when  traversed 
by  a  pencil  of  solar  light  they  display  the  phenomena  of 
illumination.  The  trace  of  the  rays  is  very  visible— com- 
pletely polarised.  On  examining  this  trace  it  is  generally 
fonnd  due  to  diffusion,  either  in  consequence  of  slight 
defects  of  crystallisation,  or  to  minute  cavities.  Some 
very  pure  and  rare  specimens  are  free  from  the  power  of 
illumination.  Yellow  quartz  (common  topaz)  is  strongly 
illuminated  ;  the  trace  of  the  luminous  pencil  is  blue,  and 
presents  a  complete  polarisation.  When  a  pencil  of  rays, 
previously  polarised,  is  caused  to  pass  in  the  direction  of 
the  crystallographic  axis,  the  beautiful  experiment  of 
M.  Lallemand  upon  liquids  possessing  rotatory  power  is 
reproduced  upon  a  small  scale.  A  very  pure  specimen  of 
amethyst  was  found  completely  void  of  illuminating 
power.  Smoke-quartz  is  in  general  far  from  homogeneous. 
These  observations  appear  to  prove  that  the  power  of 
illumination  only  springs  from  deficient  homogeneity. 

Formation  of  Solar  Spots.— M.  Tacchini.— A  reply 
to  the  last  note  of  M.  Faye. 

Transmission  of  Electricity  through  Woody  Bodies. 
— Th.  du  Moncel.—  The  author's  experiments  show  that 
the  conductibility  of  wood  is  due  in  great  part,  if  not 
altogether,  to  the  presence  of  moisture. 

Analysis  of  Beers  and  Malts. — Ch.  Mine. — A  tabular 
view  of  the  results  of  the  analysis  of  certain  samples  of 
beer  and  malt,  from  the  exhibition  in  the  Pavilion  da 
Progies. 

No.  2,  July  13. 
Observations  on  the  Recent  Paper  of  M.  Tacchini. 
and  the  Memoir  of  M.  Langley. — M.  Faye. — A  con- 
tinuation of  the  discussion  on  the  structure  of  the  solar 
photosphere,  and  on  the  cyclonic  theory  of  spots  in  the 
sun. 

Chemical  Actions,  other  than  Metallic  Reductions, 
Produced  in  Capillary  Spaces.— M.  Becquerel.— 
Capillary  communications  between  two  liquids  give  rise 
to  chemical  action,  and  to  effects  of  diffusion,  endosmose 
and  exosmose,  as  well  as  to  electro-capillary  currents,  r 
which  are  so  many  causes  capable  of  exciting  chemical 


action. 


The  electro-capillary  currents  are  merely  con- 
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cerned  in  the  reduction  of  metals  from  their  solutions 
when  the  electro-motive  force  is  great.    If  it  is  less, 
oxides  and  compounds  of  oxides  result,  and  below  a  cer- 
tain limit  affinities  and  other  causes  act  alone.    If  the 
electric  force  is  considerable,  as  in  case  of  alkaline  sul- 
phides and  metallic  salts,  metallic  reductions  appear,  a 
fad  inexplicable  from  mere  affinity,  since  the  mixture  of 
such  liquids  would  yield  metallic  sulphides.    Split  tubes, 
which  produce  good  results  in  experiments  of  reduction, 
are  unfit  for  the  formation  of  oxides.    In  these  cases  it  is 
better  to  employ  tubes  closed  with  parchment  paper,  or 
dry  collodion.    Phenomena  of  endosmose  and  exosmose 
are  rarely  manifested  in  these  experiments.    In  explaining 
the  effects  produced  we  must   take   into  account  the 
affinities,  the  action  of  the  electro-capillary  currents,  the 
effects  of  endosmose  and  exosmose,  and  likewise  the 
transportation  of  matter  from  the  positive  to  the  negative 
side  of  the  septum  effected  by  the  electro-capillary  cur- 
rents.   The  author  has  obtained  hydrated  oxide  of  copper 
in  blue,  double-refracting,  acicular  crystals ;  oxides  of 
lead,  zinc,  cobalt,  and  nickel,  &c. ;   silicate  of  lime  in 
tubercles   composed   of   doubly  refractive  microscopic 
cry  stals ;  crystals  of  alumina,  which,  however,  are  not 
hard  enough  to  scratch  glass  ;  a  crystalline  and  doubly 
refractive  aluminate  of  magnesia ;  crystalline  and  hydrated 
peroxide  of  iron  ;  crystalline  oxide  of  manganese  ;  silicate 
of  alumina  ;  and  a  basic  chromate  of  lead,  having  the 
composition  of  melanochroite. 

Chemical  Achromatism. —  M.  Prarmowski. —  Con- 
siderations on  the  construction  of  objectives  for  photo- 
graphic cameras,  so  that  the  most  luminous  part  of  the 
spectrum  may  coincide  with  that  portion  where  chemical 
adion  is  most  powerful. 

Second  Note  on  the  Electric  Conductivity  of 
Wood.— M.  Th.  du  Moncel.— The  author  finds  that  the 
conductivity  of  wood  undergoes  all  the  changes  which 
affect  the  hygrometer,  but  that  these  variations  are  much 
more  slow  in  one  case  than  in  the  other.  The  conduc- 
tivity of  wood  is  greatest  at  6  a.m.,  and  attains  its 
minimum  at  6  p.m.,  whilst  the  daily  hygroscopic  max- 
imum and  minimum  fall  about  3  a.m.  and  3  p.m. 

Indications  Furnisned  by  Conjugated  Thermo- 
meters in  a  Vacuum. —M.  Marie-Davy.— This  paper  is 
an  examination  of  actinic  action  as  one  of  the  principal 
elements  ol  a  climate  as  regards  its  action  upon  vegeta- 
tion. The  author  finds  that,  so  far,  the  present  year 
differs  little  in  mean  temperature  from  the  year  1873,  but 
greatly  exceeds  the  latter  in  its  acttnonietric  mean.  He 
considers  that  the  great  amount  of  light  is  connected  with 
the  early  maturity  and  good  condition  of  cereals  this  year. 

Action  of  Heat  upon  the  Carbides  Isomeric  with 


prepared  in  the  moist  way  is  not  blackened  at  all  if 
covered  with  a  layer  of  dilute  nitric  acid.  Under  pure 
water  the  change  is  very  slow,  whilst  it  is  greatly  accele- 
rated by  the  presence  of  an  alkaline  liquid,  especially  am- 
monia. 

Desulphurisation  of  Cinnabar  at  Low  Tempera- 
tures.— K.  Heumann.—  To  detect  metallic  mercury  in 
commercial  cinnabar  (vermillion)  the  author  rubbed  the 
samples  with  water  upon  bright  sheet  copper,  in  the 
opinion  that  free  mercury  would  be  detected  by  tbe 
appearance  of  amalgamation.  As  the  copper  became 
amalgamated  in  every  case,  whilst  no  mercury  was  dis- 
solved out  of  the  samples  by  dilute  nitric  acid,  it  became 
apparent  that  copper  is  capable  of  decomposing  cinnabar. 
On  boiling  cinnabar  in  water  with  powdered  copper  tbe 
red  colour  of  the  mixture  disappears,  and  is  succeeded  by 
a  black-grey,  from  the  production  of  sulphide  of  copper. 
Powdered  zinc  had  a  more  energetic  action,  though  here 
also  the  sublimed  variety  appeared  more  stable  than  that 
formed  in  the  moist  way. 

Communications  from  the  Laboratory  of  the  Uni- 
versity of  Louvain. — Louis  Henry. — These  communica- 
tions consist  of  a  hypothetical  paper  on  lactid  ;  an  account 
of  the  addition-products  of  hypobromnug  acid  with  the 
altyl  compounds,  and  of  the  triple  glycerin  derivatives, 
CjI^XX'X"  ;  on  chloro-brom-prooionic  acid  ;  on  the  pre- 
paration of  the  acetylous  hydrocarbons ;  on  the  radical 
propargyl ;  and  on  the  alcohol  derivatives  of  chloral. 

Preparation  of  Iodide  of  Potassium  from  Cuprous 
Iodide.— 0.  Langbein. — Cuprous  iodide,  which  now 
arrives  in  considerable  quantities  from  Peru,  containing 
from  60  to  66  per  cent  of  iodine,  is  a  cheap  and  conveni- 
ent material  for  the  preparation  of  pure  iodide  of  potassium. 
In  the  following  process  the  outlay  is  covered  by  the 
secondary  products : — The  cuprous  iodide  is  freed  from 
soluble  matters  by  washing,  and  is  then  suspended  in 
water  in  the  state  of  a  fine  powder.  It  is  acidulated  with 
a  few  drops  of  hydrochloric  acid,  and  treated  with  sul- 
phuretted hydrogen,  with  constant  agitation,  until  all  the 
cuprous  iodide  is  converted  into  hydriodic  acid  and  sulphide 
of  copper.  This  may  be  known  by  the  circumstance  that 
the  deposit  is  a  pure  black,  free  from  white  granules  of 
cuprous  iodide.  Sometimes  small  quantities  of  sulphate 
of  lime  arc  present,  which  may  prove  deceptive.  The 
entrance  of  tbe  sulphuretted  hydrogen  gas  is  then  stopped. 
Any  excels  of  this  reagent  is  decomposed  by  adding  iodine 
dissolved  in  iodide  of  potassium,  the  mixture  well  stirred 
up,  and  the  sulphide  of  copper  allowed  to  stftle.  The 
solution  of  hydriodic  acid,  which  is  still  somewhat  turbid 
owing  to  precipitated  sulphur,  is  drawn  off,  the  residue 
well  washed  with  water,  and  the  washings  used  instead 


Anthracen,  and  upon  their  Hydrides.  -M.  Ph.  Barbier.  |  of  water  in  the  next  operation.    The  hydriodic  acid  is  now 
-The  author  finds  that  the  three  isomeric  carbides—    neutralised,  either  with  potash  lye  or  bicarbonate  of 


anthracen.  phenanthren,  and  tolan  can  be  formed  with 
toluen.  He  has  not  succeeded  in  directly  transforming 
any  of  these  into  the  others.  Of  the  three  isomeric 
hydrides,  benzyl  yields,  in  the  moist  way,  tolan,  and  in 
the  dry  way  phenanthren  ;  liquid  tolyl  yields  anthracen 
with  a  notable  proportion  of  phenanthren;  benzyl-toluen 
yields  anthracen  with  a  trace  of  phenanthren. 

Analysis  of  Samples  of  Wines  from  the  Exhibition 
in  the  Pavilion  du  Progrts.— Ch.  Menc.— A  tabular 
view  of  the  percentage  of  alcohol  and  saline  matter,  of  the 
syrupy  residue  per  litre,  and  of  the  specific  gravity  of  the 
samples. 

Ber'uhtt  dtr  Dtuluhtn  Chtmischen  Gmlluktift  su  Berlin, 
No.  10,  June  22,  1S74. 

Influence  of  Light  upon  Cinnabar.—  K.  Hcumann. 
— The  author  finds  that  cinnabar  prepared  in  the  moist 
way,  by  digesting  penta-sulphide  of  ammonium,  is  decom- 
posed by  light  much  more  rapidly  than  the  sublimed 
variety.     The  intensity  and  speed  of  the  blackening 


potash,  and  evaporated  to  crystallisation.  During  the 
evaporation  the  sulphur  coagulates,  and  settles  to  the 


bottc 


The  tuluiion  of  iodide  of  potassium, 


when  it  has  arrived  at  the  proper  degree  of  concentration, 
is  strained  off  into  crystallisers  perfectly  free  froflVSu'pbur. 
From  2' 1 77  grms.  of  the  ore,  containing  66  per  ^W*  of 
iodine,  or  1  '436  grtm.,  were  obtained  200  c.c.  of  a  soli1*''00 
of  iodide  of  potassium,  containing  1*428  grms.  of  io<5'ne- 
The  loss  was  therefore  merely  cooS  grm.  The  very  it""* 
sulphate  of  iron  covers  the  cost  of  acid,  and  sulpha!"*  of 
iron,  and  the  blue  vitriol  formed  by  toasting  the  sulphide 
of  copper,  equals  in  value  the  amount  expended  for 
bonate  ol  potash,  fuel,  and  labour. 

Tri-Cyan-Hydrogcn  -  a  Polymer  of  Hydroc 
Acid. — K.  Wippermann.—  The  compound  in  queti 
accidentally  obtained  on  heating  hydrocyanic  acid, 
cpichlorhydrin  together  in  a  sealed  tube 

Existence  of  Definite  Hydrates  in  the  Aqueo^> 
Solutions  of  Acids.— Julius  ^Thomsen. — A  thttnQ6 
chemical  paper.   The  author,  in  opposition  to  Berthe' 


depend  on  the  nature  of  the  supernatant  liquid.   Cinnabar   denies  the  existence  of  such  hydrates. 
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On  Guanamin. — M.  Nencki.— An  account  of  the  pro- 
perties and  composition  of  guanamin,  C4N5H7;  and  of 
its  hydrochlorate,  pUtino-chloride,  nitrate,  sulphate,  and 
acetate. 

Sulphurea  Oxalic  Ether. — M.  Nencki. — This  com- 
pound, obtained  by  mixing  oxalic  ether  with  an  alcoholic 
solution  of  sulphurea  has  the  composition — 
(CSN^hCClC^HjOh. 

On  Laureo-Stearin. — Hugo  Schiff. — This  substance 
was  first  analysed  by  Marsson  in  1842.  Its  composition 
may  be  expressed  by  the  formula  C,7Hjo04.  The  author 
regards  it  as  a  tri-acid  derivative  of  glycerin. 

On  Chrysochinon. — C.  Graebe. — Chrysochinon  corre- 
sponds to  phenanthrcn-chinon,  and  not  to  anthrachinon. 
With  acid  sulphites  of  the  alkalies  it  forms  colourless 
compounds  soluble  in  water.  If  dry  chrysochinon  is 
treated  with  a  solution  of  the  acid  sulphite  of  soda  it  dis- 
solves with  great  difficulty,  but  it  is  totally  soluble  at  a 
gentle  heat  if  previously  moistened  with  alcohol.  Stronger 
acids  precipitate  chrysochinon  from  its  solutions  in  the 
shape  of  orange  microscopic  needles.  If  heated  to  ifio" 
in  a  sealed  tube  with  aqueous  ammonia  it  is  converted 
into  a  nitrogenous  body. 

Nitrol  Acids.— Victor  Meyer  and  J.  Locher.— The 
authors  treat  of  the  spontaneous  decomposition  of  propyl- 
nitrolic  acid,  and  of  a  product  obtained  from  the  reaction 
of  pseuco-nitro-propan  and  nitrous  acid. 

Constitution  of  Nitro-Butan.— Eugen  Demole.— Not 
suitable  for  abstraction. 

Communications  from  the  Laboratory  of  the  Uni- 
versity of  Gottingen.— H.  Hubner. — These  consist  of 
papers  on  thihydro-benzoic  acid,  dithio-benzoic  acid,  and 
brom-thihydro-benzoic  acid,  by  F.  Frerichs ;  on  meta- 
brom-toluol,  by  E.  A.  Grete ;  on  a-para-chlor-suiphi- 
toluol,  and  nitro-  and  amido-para-chlor-toluols,  by  A. 
En^lebrecht ;  on  certain  compounds  of  lanthanum  and  I 
didymium,  by  K.  Frerichs.  This  chemist  separates  the 
oxides  of  lanthanum  and  didymium  by  two  methods.  The 
first  process  consists  in  heating  the  mixture  of  the  two 
oxides  in  a  current  of  chlorine  gas,  adding  water  to  the 
mixed  oxychlorides  thus  obtained,  and  setting  the  whole 
aside  in  a  warm  place.  If  so  much  lanthanum  was  pre- 
aent  that  three  equivalents  of  it  entered  into  reaction  for 
every  six  of  didymium,  the  solution,  after  prolonged 
digestion,  contained  merely  chloride  of  lanthanum,  whilst 
the  deposit  consisted  of  a  mixture  of  hydrous  oxide  of 
didymium  and  oxychloride  of  lanthanum.  If  didymium 
was  present  in  larger  proportion,  a  product  was  obtained 
rich  in  lanthanum,  which  yielded  a  pure  preparation  on 
repetition  of  the  process.  In  the  second  method,  the 
mixture  of  both  oxides  was  dissolved  in  nitric  acid,  and  to 
the  solution  so  much  of  a  standard  sulphuric  acid  was 
added  that  not  quite  all  of  the  lanthanum  was  converted 
into  a  sulphate.  After  standing  for  several  days  all  the 
sulphuric  acid  was  found  combined  with  the  lanthanum, 
as  the  more  positive  of  the  two  metals.  The  nitrate  was 
decomposed  by  evaporation  and  gentle  ignition,  and  the 
■ulphate  alone  extracted  in  water.  To  obtain  pure  com- 
pounds of  didymium  so  much  sulphuric  acid  was  added  to 
the  solution  of  the  mixed  nitrates  that  all  the  lanthanum 
and  a  part  of  the  didymium  were  converted  into  sulphates. 
On  evaporating  and  igniting  gently  a  mass  was  obtained, 
from  which  water  withdraws  all  the  lanthanum  and  a  part 
of  the  didymium  in  the  state  of  sulphates.  The  residue 
when  dissolved  in  sulphuric  acid  furnishes  a  pure  sulphate 
of  didymium.  The  Gottingen  communications  further 
contain  a  paper  by  F.  Frerichs  on  the  separation  of  barium 
from  strontium,  calcium,  and  magnesium  by  means  of 
neutral  chromate  of  potash. 

Separation  of  Barium  and  Strontium. — Well  crystallised 
nitrates  of  baryta  and  strontia,  finely  powdered,  were  ex- 
posed for  two  to  three  hours  to  a  temperature  of  8oe  or  900 
in  the  drying  closet.  Small  amounts  of  the  dried  salts 
were  weighed,  dissolved  in  water,  mixed  with  acetate  of 
«oda  and  acetic  acid  in  excess,  and  so  much  of  a  solution 


of  neutral  chromate  of  potash  added.  After  standing  for 
some  hours  the  precipitate  was  filtered  and  ignited.  The 
results  were— 

Calculated.  Found. 

Ba  ..  0*2134  =  24  63  per  cent  0  2135  «  24-64 
Sr      ..    0-1901  -=  2TQ4  „    „  0-1900  =  21*93 

Barium  is  separated  from  calcium  in  a  manner  quite 
analogous.  The  lime  in  the  filtrate  was  first  thrown  down 
with  ammonia  and  carbonate  of  ammonia,  boiled  for 
some  hours,  filtered,  the  precipitate  dissolved  in  hydro- 
chloric acid,  and  the  lime  re-precipitatcd  from  this  solu- 
tion by  means  of  ammonia  in  excess,  and  oxalate  of  am- 
monia. Direct  determination  of  lime  by  oxalate  of 
ammonia  in  presence  of  chromate  of  potash  was  not 
successful.  The  separation  of  barium  from  magnesium  was 
satisfactory. 

Palladio-Chloride  of  Aluminium. — A.  Welkow. 

Palladio-Chloride  of  Beryllium.— A.  Welkow.— 
Accounts  of  the  composition  and  chemical  properties  of 
these  salts,  with  a  crystallographic  description  of  the 
former. 

Synthesis  of  Anthrachinon-Sulphuric  Acid. — C. 
Liebermann. —  If  /3-benzol-benzoic  acid  is  heated  for 
some  time  with  fuming  sulphuric  acid  till  water  no 
longer  produces  a  precipitate  in  the  mixture,  it  is  con- 
verted into  anthrachinon-sulphuric  acid.  Alizarin  pre- 
pared from  this  acid  possessed  its  ordinary  properties. 

Rectification.— C.  Liebermann.— In  a  former  commu- 
nication the  author  stated  that  the  scries  of  colouring 
matters  formed  from  the  phenols  by  treatment  with  nitrous 
sulphuric  acid  had  no  affinity  for  animal  fibres,  and  did 
not  appear  suitable  for  dyeing.  This  statement  is  correct 
if  the  experiment  is  tried  in  an  aqueous  or  slightly  alkaline 
bath.  In  dilute  alcoholic,  slightly  acid  solutions,  or  in 
alkaline  solutions  mixed  with  an  excess  of  acetic  acid, 
they  dye  silk,  producing  in  seme  cases  good  colours.  The 
tinctorial  bodies  obtained  from  phenol,  cresol,  and  resorcin 
give  shades  from  olive  to  buff,  the  orcin  compound  a 
fine  orange,  and  the  thymol  a  violet. 

On  Suberon.— C.  Schorlemmer  and  R.  S.  Dale.— Not 
adapted  for  abstraction. 

Explanation. — Gorup-Besanez. — In  reference  to  im- 
peratorin  and  ostruthin  (see  IhriJit, ,  No.  g). 

Action  of  Nitrous  Acid  upon  Dimethylanilin.— 
A.  Baeyer  and  II.  Caro.-  The  authors  are  of  opinion  that 
they  have  obtained  the  long-soughtfor  nitrosophenol,  a 
body  soluble  in  water,  turning  orangi:  on  the  addition  of 
alkalies.  In  alkaline  rolutions  it  is  stable,  but  in  presence 
of  acids  easily  decomposed.  Concentrated  hydrochloric 
acid,  at  a  gentle  heat,  reads  so  violently  that  the  mixture 
boils.  Tin  and  hydrochloric  acid  readily  decolourise  the 
brown  solution.  N.trosophenol  cannot  exist  in  presence 
of  nitric  acid. 

Phenyldiamin  as  a  Secondary  Product  of  the  Manu- 
facture of  Aniline.— A.  W.  Hofmann. — Reserved  for  in- 
sertion in  full. 

Oesulpburisation  of  the  Phenyl-Mustard  Oil.— 
A.  W.  Hofmann. — A  reply  to  Weith's  paper,  Berichte, 
vii.,  722. 

Polyttchnitthts  yournal  von  Dr.  E.  M.  Dingier, 
Band  210,  3. 

Fabrication  of  Cast-Steel  according  to  the  Proce- 
dures of  Bessemer  and  Martin-Siemens. — Noblet. 

New  Process  for  Hardening  Steel,  and  on  the 
Restoration  of  Burnt  Iron.—  H.  Caron. 

Determination  of  Sulphur  in  Cast-iron,  Wrought- 
Iron,  and  Steel.— M.  Koppmaycr. 

Application  of  fiisulphate  of  Potash  for  the  Recog- 
nition of  Galena  in  Mixed  Ores. — E.  Jannetaz. 

Utilisation  of  Platinum  Residues.— Th.  Knoscl. 

Alizarin  as  an  Indicator  in  Titration.— Eng.  Schaal. 
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Use  of  the  Bog  Iron  Ore  of  Budin  (Bohemia)  for 
Purifying  Coal-Oas. 

Band  210,  4. 

Rapid  Colorimetric  Method  for  Determining  the 
Manganese  in  Pig-iron,  Steel,  Iron,  and  Ores. — Aug. 
Brunoer. 

Qualitative  and  Quantitative  Examination  of 
Chromate  of  Lead  for  Adulterations. — G.  C.  Witstcin. 

Carbonic  Acid  of  the  Atmosphere. — P.  Truchot. 

Examination  of  Potable  Waters. — Ferd.  Fischer. 

Presence  of  Copper  in  Water  which  has  passed 
through  Copper  Tubes. — E.  Rcichardt.  . 

Occurrence  of  Arabinic  Acid  in  the  Sugar-Beet, 
and  on  Arabinose.— C.  Scheibler. 

Band  210,  5  and  6. 

Contribution  to  the  History  of  the  Alloys  of  Man- 
ganese.— v.  Schroeter. 

Manufacture  of  Alum  in  Montion!.— Kurtz. 

Qualitative  and  Quantitative  Determination  of 
Hypochlorous  Acid  in  Presence  of  Chlorine,  Chlorous, 
and  Chloric  Acids.— Walter*. 

Process  for  Determining  the  Percentage  of  Aniline 
Colours  by  Means  of  the  Hydrosulphite  of  Soda.-  - 
Stamm. 

Uses  of  Soap  in  Textile  Manufactures. — Vohl. 

Examination  and  Composition  of  Extract  of  Meat. 
— E.  Rcichardt. 

Manufacture  of  Meat-Flour. — Hulwa. 

Influence  of  Beet-Gum  (Arabinic  Acid)  upon  the 
Manufacture  of  Beet-Root  Sugar.— Scheibler. 

Articles  made  from  Fats  at  the  Vienna  Exhibition. 
— Schwartz. 

Limousin's  Apparatus  for  Evolving  Oxygen  for 
Medical  Purposes.— Hildwein. 

Action,  and  the  Relative  Value  of  Disinfectants.— 
J.  A.  Wanklyn. 


MISCELLANEOUS. 

British  Association  for  the  Advancement  of  Science. 
— The  following  is  a  complete  list  of  the  papers  which 
were  brought  before  Section  B  (Chemical  Science)  at  the 
Belfast  meeting,  under  the  presidency  of  Dr.  A.  Crum 
Brown,  F.R.S.E.,  &c.  They  will  be  published,  in  full  or 
in  abstract,  according  to  their  importance,  in  the  Chemical 
News: — 

President's  Address. 

Profusor  G.  C.  Foster.— On  Siemens"*  Pyrometer. 

Professors  Roscoe  and  William  son.— Report  of  Committee 
for  Superintending  the  Monthly  Reports  of  the  Pro- 
gress of  Chemistry. 

W.  ChandUr  Roberts.— Report  of  Committee  on  Essential 
Oils. 

Professor  Hodges.— The  Chemical  Composition  of  Jute 
Fibre. 

Profetsor  Brown  and  Dr.  E.  A.  Letts. — Mcthyl-thetinc. 
Dr.  C.  R.  A.  Wright. — On  some  Opium  Derivatives. 
Professor  Corfitld.— Report  of  the  Committee  for  the 

Utilisation  of  Sewage. 
Dr.  Carpenter. — On  the  Replacement  of  Organic  Matter 

by  Siliceous  Deposits  in  the  Process  of  Fossilisation. 
Professor  Hodges.— On  the  Silicified  Rock  of  Lough  Ncagh. 
Professor  Roscoe.— On  a  Self-Registering  Apparatus  for 

Measuring  the  Chemical  Adion  of  Light. 
Professor  Roscoe.— On  Certain  Abnormal  Chlorides. 
Professor  Thorpe.— On  the  Specific  Volumes  of  Certain 

Liquids. 

Messrs.  Braham  and  Gatehouse. — On  the  Dissociation  of 
Nitric  Acid. 

Professor  Andrews. — Experiments  at  High  Pressures. 
Dr.  Dewar. — On  the  Latent  Heat  of  Liquefied  Gases. 
Dr.  Dewar. — Report  of  the  Committee  on  the  Estimation 
of  High  Temperatures. 


Profestor  Dibits.— On  Spontaneous  Generation,  from  a 
Chemical  Point  of  View. 

Mr.  OgilvU.— On  the  Estimation  of  Phosphoric  Acid  as 
Pyrophosphate  of  Magnesia. 

W.  Jcsu-  LoVilt. — On  an  Improved  Form  of  Filter  Pump. 

Profusor  Emerson  Reynolds.— Notes  on  the  Preparation 
of  the  Sulphur-Urea. 

Professor  Emerson  Reynolds. — On  the  Action  of  the  Sul- 
phur-Urea in  Metallic  Solutions. 

Lowthian  Bell.  —  On  the  Joint  Action  of  Carbonic  Acid 
and  Cyanogen,  on  Oxide  of  Iron,  and  on  Metallic 
Iron. 

Professor  Gladstone  and  Mr.  Tribe. — Electrolytic  Experi- 
ments on  Metallic  Chlorides. 

IV.  Chandler  Roberts. — Report  of  Committee  on  Methods 
of  Making  Gold  Assays. 

Professor  Hodges.  -Analyses  of  Indian  Teas. 

IT.  y.  Cooper.  -Composition  of  Certain  Kinds  of  Food. 

Mr.  FairUx.  New  Reactions  of  Peroxide  of  Hydrogen 
Hypochlorous  Acid,  and  Ozone. 

Mr.  Fairlex.— Hypochlorous  Acid  and  Ozone.  Synthesis 
of  Perchloric  Acid. 

Professor  Maxwell  Simpson.— On  the  Chlor-Bromides  and 
Brom-Iodidcs  of  the  defines. 

Prof  ssor  Andrews.— On  an  Aspirator. 

Professor  Delffs.— On  an  Aspirator. 

Pnfsior  Clifford.— On  the  General  Equations  of  Chemi- 
cal Decomposition. 

Dr.  T.  L.  Phifson. — On  tiie  Presence  of  Cyanogen  in 
Commercial  Bromine,  and  a  Means  of  Detecting  it. 

Dr.  T.  L.  Vhipson.-  On  a  Sesqui-Sulphidc  of  Iron. 

Professor  Armstrong.—  Report  on  Isomeric  Cresols. 

W.  Charity.— On  the  Injurious  Effects  of "  Dew-F~ 
Flax. 

/'.  Braham.— Mode  of  Producing  Spectra  on  the 
with  the  Oxy-Hydro^en  Flame. 

Professor  Crum  Brou  n.  On  the  Mode  of  Writing  Chemi- 
cal Equations. 

Officers  and  Committee. 
President.—  Professor  A.  Crum  Brown,  M.D.,  F.R.S.E., 
F.C.S. 

Vice-Presidents. — I.  Lowthian  Bell,  F.R.S. ;  Dr.  Debus. 
F.R.S.,  F.C.S. ;  Professor  Gladstone,  F.R.S. ;  Pro- 
fessor Hodges,  M.I).,  F.C.S.;  Professor  Liveing; 
Professor  Odling,  F.R.S.;  Professor  Roscoe,  F.R.S.; 
Professor  Maxwell  Simpson,  M.D.,  F.R.S.,  F.C.S. ; 
Professor  Williamson,  F.R.S.;  James  Young,  F.R.S. 
Secretaries. — Dr.   T.   Cranstoun    Charles,  F.C.S. ;  W. 

Chandler  Roberts,  F.C.S. ;  Professor  Thorpe,  F.R.S.E. 
Committee. — A.  H.  Allen,  F.C.S.  Professor  Atkinson  ;  J.  T. 
Bottomlcy,  F.R.S.E. ;  W.  L. Carpenter;  M.Carteighe, 
F.C.S. ;  C.  Connor ;  Professor  Corficld,  M.D. ;  J. Dewar, 
F.R.S.E. ;    Professor    Delffs;    F.  Fairlcy,  F.C.S.; 

F.  W.  Fison,  F.C.S.  ;  G.  C.  Foster,  F.R.S.;  A.  E. 
Fletcher,    F.C.S. ;     Lieut-Col.    Gamble,     F.C.S. ; 

G.  T.  Glover,  F.C.S.;  Professor  Guthrie,  F.R.S.; 
Dr.  Hodges;  S.  Lupton,  F.C.S.;  W.  Proctor,  M.D., 
F.C.S. ;  Professor  E.  Reynolds  ;  Dr.  Ritchie,  F.C.S. ; 
J.  Smvth,  jun.,  M.A.,  F.C.S. ;  Arthur  Schuster; 
E.  C.  C.  Stanford,  F.C.S. ;  G.  P.  Taylor :  W.  A. 
Tilden,  D.Sc. ;  William  Thomson,  F.C.S. ;  W. 
Weldon.  F.C.S.  ;  W.  Whitford,  C.E. ;  Perceval 
Wright,  F.C.S. ;  P.  J.  Worsley. 

Place  of  Meeting  for  Next  Year.  -  The  meeting  next 
year  will  be  held  at  Bristol.  President  Elect— Sir  John 
Hawkshaw,  C.E.,  F.R.S.  Glasgow  has  been  selected  for 
the  meeting  of  1876. 


On  the  day  of  the  opening  of  the  Belfast  meeting  of  the 
British  Association  the  death  was  announced  of  Sir 
William  Fairbairn,  Bart.,  F.R.S.  Sir  William  was  one  of 
the  founders  of  the  Association,  and  presided  over  tlx 
meeting  held  in  1861.    He  died  on  the  iSth  inst.,  in^.V.e 
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eighty -fifth  year  of  his  age. 
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The  Priestley  Centennial.— The  meeting  of  American 
Chemists  to  commemorate  the  discoveries  of  Priestley,  to 
which  we  alluded  a  few  weeks  ago  (see  Chemical  News, 
vol.  xxx.,  pp.  17, 31),  was  held  at  Northumberland,  Pa.,  on 
July  31st  and  August  :st.  The  following  gentlemen  were 
appointed  permanent  officers: — President  — Professor  C. 
V.  Chandler.  Vice  Presidents — Professor  Rachel  L. 
Bodley,  Professor  J.  \V.  Draper,  Professor  Silas  H.  Doug- 
las, Dr.  A.  H.  Gallatin,  Professor  E.  W.  Hilgard,  Pro- 
fessor E.  N.  Horsford,  Professor  J.  \V.  Mallet,  Professor 
S.  St.  John,  Dr.  H.  C.  Bolton,  Professor  A.  P.  S.  Stuart, 
Professor  T.  G.  Wormley,  Professor  Henry  Wurtz,  and 
Professor  C.  A.  Joy.  Secretary  -Professor  Albert  R. 
Leeds.  Treasurer  —  Professor  William  H.  Chandler. 
Finance  Committee — Professor  T.  R.  Pynchon,  Professor 
Traill  Green,  Professor  A.  P.  S.  Stuart,  Professor  H. 
Wurtz,  Professor  Persifor  Frazer,  Professor  B.  F.  Hedrick. 
Committee  on  Resolutions  —  Professor  B.  Silliman,  Pro- 
fessor J.  W.  Mallet,  Professor  J.  E.  Smith,  Professor 
William  H.  Chandler.  Committee  on  Scientific  Paters — 
Professor  C.  A.  Joy,  Dr.  T.  W.  Drown,  Professor  F.  W. 
Clarke.  Committee  on  Telegraphy — Professors  Frazer, 
Sharpies,  and  Wheeler.  Professor  J.  Lawrence  Smith 
submitted  the  following  resolution,  which  was  carried 
unanimously  :— Resolved,  that  a  committee  be  appointed 
to  confer  with  the  Committee  of  the  Centennial  Exhibi- 
tion, to  correspond  with  chemists  and  professors  of  cog- 
nate sciences  in  Europe,  in  order  to  induce  as  large  a 
representation  as  possible  of  them  to  visit  our  country  in 
1876.  In  pursuance  of  this  resolution  the  Chairman 
appointed  to  aft  on  this  committee  Professors  J.  L.  Smith, 
Gibbs,  Hunt,.  Mallet,  Joy,  Leeds,  Bolton,  Horsford,  Silli- 
man, Barnard,  and  Barker.  Addresses  were  delivered  by 
Professor  H.  H.  Croft,  Professor  T.  Stcrry  Hunt,  Dr. 
Henry  Coppee,  Professor  J.  Lawrence  Smith,  Professor 
Silliman.  In  future  Nos.of  the  Chemical  News  we  shall 
give  abstracts  of  these  addresses.  Mr.  Waller  moved  that 
the  balance  deposited  by  the  Treasurer,  Professor  William 
H.  Chandler,  in  the  hands  of  the  Secretary  be  expended  for 
a  suitable  photographic  album,  and  that  all  the  gentlemen 
who  have  placed  their  names  on  the  Treasurer's  list  are 
requested  to  send  their  carte  de  visiles  to  Dr.  H.  Carring- 
ton  Bolton,  School  of  Mines,  New  York,  as  also  their 
autographs  on  a  separate  paper,  which  will  be  inserted 
below  their  photographs.  It  is  proposed  to  present  this 
memorial  photographic  album  to  Dr.  Joseph  Priestley  and 
his  family,  to  be  preserved  by  them  and  their  descendants 
until  the  meeting  of  the  next  Centennial  of  Chemistry  in 
Northumberland,  Pa.,  on  the  1st  of  August,  1974.  A 
number  of  appropriate  resolutions  were  passed,  recognising 
the  hospitalities  and  kindnesses  shown  by  the  people  of 
Northumberland  to  the  chemists  on  the  present  occasion, 
after  which  the  meeting  was  adjourned. 


PATENTS. 

ABRIDGMENTS  OF  PROVISIONAL  AND  COMPLETE 

SPECIFICATIONS. 
Improvements  in  the  treatment  of  :rool,nlk,  and  other  animal  textile 
materials  in  a  manufactured  stale,  John  Henry  Johnson,  Lincoln's 
Inn  Fields,  Middle i:x.  (A  communication  from  Je»n  Baptistc  Prexon, 
the  elder,  Paris).  December  6,  1S73.-N0.  4027.  This  invention 
relates  to  certain  improvements  on  the  process  described  in  the 
Specification  of  an  invention  for  which  Letters  Patent  were  granted 
to  me  on  behalf  of  the  said  Jean  Baptistc  F re/on,  No.  861,  1867,  and 
consists  essentially  as  follows :— First.  In  the  extension  of  the 
limits  of  saturation  and  of  the  temperature  of  the  acid  baths 
employed.  Second.  In  the  dispensing  in  most  caaea  with 
the  baths  previously  employed  lor  preserving  the  wool  from 
the  action  of  the  chemicals  used  in  destroying  the  vegetable  matters, 
it  having  been  discovered  that  the  wool  itself  generally  contains  suf- 
ficient fatty  matter  to  preserve  it  from  contact  with  the  action  of  the 
acids  employed  in  destroying  the  vegetable  matters  mixed  therewith. 
Third.  In  the  special  application  to  silk  of  the  improved  process;  and 
lastly,  of  a  process  for  destroying  the  vegetable  matters,  and  simul- 
taneously mordanting  the  fabrics  or  material!  to  be  dyed  or  bleached. 

Improvement!  in  the  treatment  and  disposal  0/  seurage.  Henry 
Malcolm  Ramsay,  civil  engineer,  A  my  and  Park  Road,  Twickenham. 
December  12,  1873.— No.  4092.  1.  The  purification  of  sewage  as 
delivered  or  discharged  from  the  sewers,  tanks,  pumping-main, or  other 
,  by  distribution  under  the  surface  of  any  suitable  land  through 
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trenches  in  parallel  lines,  about  12  feet  apart,  upon  a  bed  of,  and  sur- 
rounded by,  coarse  filtering  material,  the  trenches  being  filled  in  over 
to  surface-level.  2.  The  disposal  of  any  portion  of  the  supplies  of 
sewage  at  option  over  surface  for  cultivation  purposes.  3.  The  area 
of  Und  in  each  case  to  be  divided  into  i-acre  plots  or  thereabouts,  the 
system  of  filter-drains  being  laid  in  sets  to  each  plot  distinct,  supplied 
and  charged  from  delivery-conduit  or  otherwise,  a*  the  position  of  the 
works  or  contour  of  the  locality  may  determine,  each  plot  or  set  of 
filter-drains  being  so  charged  in  rotation,  allowing  an  ascertained 
time,  dependent  in  each  case  on  the  nature  of  the  subsoil,  for  filtration 
and  absorption,  the  land  being  further  underdrained  in  the  usual 
manner  at  such  levels  as  found  desirable.  4.  The  disposal  of  sewage 
at  any  time  of  the  year,  without  stoppage  from  frost  or  other  inter- 
ruptions, such  as  occurs  in  disposal  by  surface  irrigation.  5.  The 
disposal  of  sewage  without  creating  any  surface  nuisance  or  objection- 
abie  local  results,  1  acre  consuming  on  an  average  130,000  gallons  at 
one  charge  of  the  filter-drains  therein. 

Improvements  in  the  manufacture  of  etmtnt.  Major-General  Henry 
Young Darracott  Scott,  C.B.,  Ealing,  Middlesex.  December  12. 1873.— 
No.  4009.  The  patentee  takes  spent  lime  which  has  been  employed  in 
purifying  gas,  and  adds  thereto  from  15  to  25  per  cent  of  ordinary  day, 
in  which  the  siliceous  ingredient  preponderates. 

An  improved  etplnive  compound  or  gunpowder.  Joseph  Fentoa, 
Colch-ster.  Essex.  December  17.  1873.— No.  4148.  This  white  gun- 
pnwier  ii  composed  of  yellow  piussiate  of  potash,  loaf-sugar,  and 
chlorate  of  p  otash,  which  are  ground  fine,  and  then  kneaded  to  the 
consistency  of  dough,  after  which  the  compound  is  dried  and  passed 
through  sieves  of  various  sires  to  obtain  different  sired  grains.  This 
gunpowder  ll  made  without  any  risk,  and  is  more  powerful  than  ordi- 
nary powder. 

Now  ready.  Fifth  Edition,  Enlarged,  price  is.  6d.  post  free, 

out  and  Rheumatic  Gout,  a  New  Method  of 
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CURE,  with  CASES.   By  J.  W.  FOAKF.S,  M  D. 

len  as  Dr.  Foakes  and  Dr.  Bennett  are,  w< 


"  The  views  of  such  Me 
are  glad  to  say,  beginning  to  gain  ground  amongst  the  medical  pro* 
fession." — Chemical  Sen's. 

"  The  treatment  of  gout  recommended  it  sound  and  rational."— 

Medical  J'rtsi  and  Circular. 

Lonion    SIMPKIN,  MARSHALL  &  CO.,  4,  Stationers' Hall  Court, 


CHEMICAL  ANALYSIS,  4c. 

A/T r.  Sidney  W.  Rich,  Analytical  and  Con- 

■i-'  -L  suiting  Chemist,  undertakes  all  kinds  of  Analyses, including  the 
Analysis  of  Water,  of  Articles  of  Food  and  Drink,  and  of  Commcrcia 
Articles. 

Mr.  Rich  also  undertakes  investigations  relating  to  Patents,  Manu- 
faaurcs,  &c. 

Further  particulars  may  be  obtained  on  application,  by  letter,  at  the 
Laboratory.  25,  Gloucester  Street,  Queen  Square,  London,  VV.C. 

BERNERS  COLLEGE  of  CHEMISTRY.— 
EXPERIMENTAL  MILITARY  and  NAVAL  SCIENCES 
under  the  direction  of  Professor  E.  V.  GARDNER,  K.E.S.,  Ac. 
of  the  late  Royal  Polytechnic  Institution  and  the  Royal  Naval  College 
The  Laboratory  and  Class  Rooms  are  open  from  11  to  5  a.m.,  and 
and  from  7  to  10  p.m.  daily. 

Especial  facilities  for  persons  preparing  for  Government  and  other 
examinations. 
Private  Pupils  will  find  every  convenience. 

Analyses,  Assays,  and  Practical  Investigations  connected  wit 


 1  I  

Forprospcflu».&c. .apply  to  Prof.  E.  V.  G.,44.Btrncre-etrect , W. 
LITERARY. 

Messrs.  Paterson  &  Vary  are  prepared  to 
undertake  the  original  composition  of  all  kinds  of  Deacriptiva 
Bills,  Pamphlets,  Lectures  for  new  ideas,  Inventions.  Exhibitions,  or  for 
Medical  Purposes.  Addresses.  Debates,  Sermons,  Tracts,  Biographies, 
Sketches.  Essays,  Tales,  &c,  prepared  in  an  acceptable  manner.  Works 
revised  for  the  press.  Translations  effected  with  fidelity  and  spirit. 
Births.  Deaths,  and  Marriages  searched  for.  Messrs.  PATERSON  4 
VARY,  Literary  Bureau  and  Agency,  a  King's  Road,  Bedford  Row, 
London,  W.C.     

Silicates  of  Soda  and  Potash  in  the  state  of 
Soluble  glass,  or  in  CONCENTRATED  SOLUTION  of  first 
quality,  suited  for  the  manufacture  of  Soap  and  other  pa 
aupplied  on  best   terma  by  W.  GOSSAGE  and  S01 
Works,  Widnes,  Lancashire. 

London  Agents,  CLARKE  and  COSTE,  10  and  ao,  Water  Lane, 
Tower  Street,  B.C.,  who  holdstockready  fordelivery.   

CATaToGUE ;  OFTHfMICALS  AND  CHEMICAL 
APPARATUS, 

Also. 

SCALE   OF   ANALYTICAL  FEES, 
Post  Free  on  application. 

PHILIP  HARRIS  &  CO., 

Manufacturing  Wholesale  and  Retail  Chemist*, 

BULL  RIMO,  BIRMINGHAM. 
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NOTICE  OF  REMOVAL. 


L.  OERTLING, 

or 

27,    MOOEG-ATE  STEEET, 

CHEMICAL   BALANCE  MANUFACTURER, 

has  REMOVED 


TO 


HIS  NEW  FACTORY, 

TU RN M I LL  STREET  rrF"strmj.  

NOTICE    OF  REMOVAL. 


Established  1798. 


ROBERT  DAGLISH  &  CO., 

BOILER  MAKERS,  ENGINEERS,  AND 
MILL-WRIGHTS, 
brass  and  i  ron  founders, 

St.  Helen's  Foundry,  Lancashire. 


Makers  of  every  description  of  Che mical.  Colliery,  Copper  Ore,  Gold 

n,  Oi 

o  tome  of  the  lari 

Ireland,  Scotland,  and  Walei. 


Mining  and  Glass  Machinery,  including  Crown,  German  Sheet,  anc 
JMat=  Glass  Plant, assupplied  to  some  of  the  largest  Firms  in  England, 


Makers  of  the  latest  Improved  Revolving  Black  Ash  Furnace 
withlMemens'e  Patent  Gai  Arrangement, and  at  used  in  the  Manufac- 
ture of  Soda. 

Improved  Valveltss  Air  Engines,  and  Pumps  for  Acid  Forcing,  Air 
Agitators,  Compressors  for  Collieries,  and  Weldoo's  Patent  Chlorine 
Process. 

Caustic,  Chlorate,  Decomposing,  and  Oxalic  Pans. 

Gas  Producers  for  Heating  Furnaces. 

Pyrites  Burners  for  Irish,  Norwegian,  and  Spanish  Ores. 

Retorts,  Acid,  Gas,  Nitre,  Nitric  Acid,  and  Vitriol  Refining. 

Improved  Steam  Superheaters  for  Resin  Refining,  4c. 

Improved  Steam  Sulphur  Pans. 

Photographs,  and  other  information,  supplied  00  receipt 
of  Orders. 


OXIDE    OF  IRON. 

We  are  prepared  to  supply,  on  moderate  terras, 

HYDRATED  PEROXIDE  OF  IRON  (BOG  OCHRE) 

quality  as  supplied  by  us  to  several  of  the  most  extensive  Gss 
Companies,  and  which  has  given  entire  satisfaction. 

FRANCIS  RITCHIE  AND  SONS,  BELFAST. 


CONDENSATION  OF  SMOKE 
AND  GASES. 

HESLOP,  WILSON,  &  BUDDEN, 

Newcastle-upon-Tyne. 


Lest  tor  arresting  the 


This  Patent  Apparatus  is  exci 
construction,  and  is  so  arranged  as 
substances  to  be  operated  upon. 

Affords  to  Manufacturers  and  others  PERFECT 
SAFETY  under  the  Smoke  and  Gases  Acts. 

More  effective  than  Condensing  Towers. 

Large  Chimneys  can  be  done  away  with.   Succeeds  thoroughly  in 
Condensing  Ammonia. 

UT1LISF.S   ALL   EMISSIONS.      OF   GREAT   VALl'F.  IN 
SMELTING  WORKS. 

The  Machine  can  be  seen  at  Work  at  JOHNSON  and  HOBBS,  , 
ti.  Cross  Stress,  Manchester,  and  HESLOP,  WILSON,  and  1 
BUDDEN  will  be  glad  to  furnish  all  particulars. 


HORATIO  YEATES, 

Optical  and  Philosophical  Instrument 
M  aker, 

has  REMOVED  to 

33J<ING  ST., MOVENT  GARDEN,  W.C. 

WILLIAM  FOX, 

Wholesale  and  Retail  Chemist, 

StTPLIES 

BARYTES,   CHLORATE  POTASH, 
PHOSPHORTT8,     STIROlDTTI^ . 

AMD  OTHSX  CHEMICALS, 

Pure  and  Commercial,  at  Market  Prices. 

Price  Luf  poit  fret  on  application. 

109   *   in,   BETHNAL   GREEN  ROAD 

_  LONDON,  E. 

NEEDHAM  &  KITE, 

PHCENIX    IRON  WORKS, 

VAT7XHALL,  LOlNTDOOSr 

Engineers, 

Patentees  and  Manufacturers  of  the 
FILTER    PRESS    FOR  SEMI-FLUIDS 

AND  TOK 

 CLARIFYING  LIQUORS.  

IMPROVED  and  ECONOMIC  COOKERY. 

'  —Use  Liebig  Company's  Extract  of  Meat  as  "stock"  for 
beef-tea,  soups, made  dishes,  and  sauces;  gives  fine  flavour  and  treat 
strenfth.  Invariant) adopted  In  households  when  fairly  tried.  Caution. 
—Genuine  only  with  Baron  Liebig's  facsimile  across  label. 

FOOT,  BARRET,  AND  TEMPLE, 

BATTERSEA. 

ACETIC  &  NITRIC  ACIDS. 

MANUFACTURERS  OF 

HYDRATE  OF  CHLORAL. 
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PREPARATION  OF  ARTIFICIAL  ALIZARIN. 

By    ADDLI'H  OTT. 

Thrrf.  being  very  little  known  on  the  manufacture  of  1 
artificial  alizarin,  I  suppose  that  a  detailed  description  of  [ 
the  process  emptoyed  will  be  welcome.     Of  the  dif-  : 
ferent  methods  proposed  for  the  transformation  of  the  I 
anthracen  into  alizarin,  manufacturers  now  lollow  gene-  j 
rally  that  which  is  described  in  the  patent  of  Gracbe, 
Liebermann,  and  Caro,  dated  June  25,  iSfnj.    It  is  based  I 
upon  the  oxidation  of  anthraccn  to  anthrachinon,  the  , 
treatment  of  the  anthrachinon  with  sulphuric  actd  in 
order  to  convert  it  into  the  bisutpho  combination,  and  the  | 
melting  of  the  corresponding  soda  salt  with  hydrate  of 
soda,  whereby  ali/arin  is  formed. 

Preparation  of  the  Anthrachinon. 
With  regard  to  the  conversion  of  the  anthracen  into 
anthrachinon,  bichromate  of  potassa  and  sulphuric  acid 
are  generally  used;  many  manufacturers  employ  also  some 
nitric  acid,  especially  towards  the  end  of  the  operation. 
Anthracen  and  bichromate  are  intimately  mixed  together, 
the  sulphuric  acid  (in  dilutionj  being  only  gradually  added. 
The  operation  is  conducted  in  tubs  lined  with  lead,  and 
with  the  use  of  steam.  Uy  the  addition  of  acetic  acid  to 
the  mixture,  the  reaction  takes  place  with  less  loss  of 
substance,  but  it  is  probably  only  employed  when  it  can 
be  got  cheaply.  In  case  acetic  acid  is  used  in  conjunction 
with  oil  of  vitriol,  the  proportions  arc  of  course  subject  to 
a  change.  On  a  small  scale  I  have  employed  the  following 
process: — 1  part  of  anthracen  was  mixed  with  2 J  parts  of 
bichromate  of  potassa,  and  to  this  4  parts  of  wood-vinegar 
were  added.    After  this  mixture  had  been  heated  for  some 


time,  6  parts  of 


It  is  best  conducted  in  cast-iron  vessels.  Since  at  so  high 
a  temperature  considerable  quantities  of  anthrachinon 
sublime,  the  vessels  are  best  set  in  connection  with  a 
wooden  chamber  by  means  of  pipes ;  there  all  the  anthra- 
chinon is  deposited  that  would  otherwise  be  lost.  It  has 
been  stated  that  by  the  addition  of  from  1  to  2  per  cent  of 
nitric  acid,  the  sublimation  of  the  anthrachinon  could  be 
avoided,  but  this  I  have  found  not  to  be  the  case.  The 
final  product  consists  of  a  black,  pitch-like,  and  (if  cool) 
solid  mass.  This  is  well  exhausted  with  a  large  quantity 
of  boiling  water;  the  liquid  is  then  filtered,  and  the  clear 
slightly  yellowish  coloured  liquid  is  saturated  with  chalk, 
whereby  a  lime-salt  of  the  bisulpho-acid  is  formed,  sul- 
phate of  lime  being  precipitated.  The  filtered  solution, 
which  now  presents  a  brownish  red  colour,  is  decomposed 
with  carbonate  of  soda,  whereby  at  a  moderate  heat 
granular  carbonate  of  lime  deposits.  The  liquid  now  bears 
great  resemblance  to  a  decoction  of  Brazil  wood.  It  is 
syphoned  off,  evaporated  to  20°  Baume,  and  allowed  to 
cool.  What  then  settles  yields  alizarin  with  .1  bluish 
shade  (Alizarin  mit  Jilaustich  ),  and  the  liquid  such 
with  a  yellowish  tint  (Alizarin  mit  Gelbstich).  Manu- 
facturers believe  that  the  former  consists  of  the  bisulpho- 
salt,  the  latter  of  the  monosulpho-salt,  but  it  is  more 
probable  that  the  yellow  tint  is  due  to  a  distina  yellow 
colouring  matter. 

In  order  to  conveit  the  sulpho-salt  into  alizarin,  it  is 
brought  to  a  certain  specific  gravity,  and  is  then  treated 
with  hydrate  of  soda,  whereby  the  following  reaction 
ensues:— 

C14HcOJjSO^[+2NaOH  = 

=  (^Hrf),  j[{g[  T2(NaaS03) 

The  operation  is  condufled  in  cast-iron  vessels  provided 
with  stirrers,  and  at  a  temperature  of  from  170*  to  200°  C. 
The  kettles  arc  set  into  oil-baths,  the  arms  of  the  stirrers 
presenting  the  form  of  plough-shares  ;  the  solid  hydrate 
of  soda  is  only  gradually  added.  If  the  temperature  is 
exceeded,  a  re-formation  of  a  part  of  the  bisulpho-salt  into 
anthrachinon,  or  even  into  anthracen,  can  readily  take 
place.    These  substances  are  then  generally  found  de- 


of  vitriol,  diluted  with  twice  their    posited  on  the  lower  part  of  the  cover.    As  to  the  time  of 


volume  of  water,  were  gradually  poured  in.  The  operation 
was  conducted  on  the  water-bath,  until  no  further  reaction 
was  recognisable.  The  yield  equalled  nearly  the  theo- 
retical one.  M.  Nienhaus,  in  Zurich,  informs  me  that  he 
has  successfully  used  the  following  process  :— 100  parts 
of  anthracen  were  mixed  with  25  parts  of  bichromate  of 
potassa,  12  parts  of  nitric  acid  of  1-05  sp.gr.  being  added. 
A  smeary  mass  resulted,  which,  if  brought  into  a  moment's 
contact  with  fuming  nitric  acid,  was  rendered  granular,  like 
anthrachinon  produced  in  the  ordinary  manner.  In  con- 
tact with  sulphuric  acid,  the  smeary  mass  developed  nitric 
acid  gas. 

The  anthrachinon  prepared  from  commercial  anthracen 
requires  a  preliminary  purification.  To  this  end,  the  crude 
product  is  dissolved  at  70*  C.  in  concentrated  oil  of 
vitriol,  and  left  in  contact  with  it  until  sulphurous  acid 
gas  ceases  to  be  disengaged.  This  operation  is  conducted 
in  cast-iron  kettles.  It  is  then  precipitated  by  water, 
collected,  thoroughly  washed,  pressed  ojt,  and  dried  at  a 
temperature  of  50'  C.  Thus  purified,  it  forms  a  greenish 
grey,  impalpable  powder. 

Preparation  of  Alizarin. 
The  first  step  now  consists  in  the  making  of  the  bi- 
gulph-anthrachinonic  actd  - 

r   „  n  fSOjlI 

which  is  obtained  by  dissolving  x  part  of  anthrachinon  in 
4  to  5  parts  of  fuming  oil  of  vitriol,  and  heating  of  the 
mixture  to  a  temperature  of  from  270 "  to  290s  C.  Hereby 
it  is  important  to  proceed  as  quickly  as  pussiblt,  because 
otherwise  a  large  amount  of  phthalic  acid  is  formed. 
On  a  large  scale,  the  operation  is  completed  in  two  hours. 


the  operation,  it  is  dependent,  of  course,  upon  the  quantity 
of  the  materials  taken,  and  other  conditions,  but  it  seems 
always  to  require  several  days.    At  the  time  when  the 
blue  colour  of  the  melting  mass  passes  over  into  a  violet- 
blue,  a  sample  is  withdrawn  from  time  to  time,  and  dis- 
solved in  water.    To  the  liquid  a  few  drops  of  sulphuric 
acid  are  added.    If  large  quantities  of  floccula;  separate,  it 
is  a  sign  that  the  operation  .s  almost  or  quite  complete. 
The  withdrawing  of  samples  is  therefore  repeated  during 
short  intervals.    When  it  is  thought  that  the  process  is 
terminated,  the  contents  arc  dissolved  in  water,  the  liquid 
is  poured  in  wooden  tubs,  and  the  alizarin  precipitated  by 
means  of  hydrochloric  or  sulphuric  acid.    The  precipitate 
is  then  washed  well  in  a  niter-press;  and  in  order  that 
the  alizarin,  which  now  presents  itself  in  very  fine  floccula;, 
remains  suspended,  it  is  subjected  to  agitation  in  a  special 
apparatus,  and  then  brought  into  commerce  either  as  pule 
of  15  per  cent  or  as  pate  of  10  per  cent. 
Berne,  Switzerland. 


ON  A  NEW  CONSTRUCTION  OF  A  BAROMETER. 
By  CHARLES  H.  GIMINGHAM 

The  following  is  a  simple  method  of  constructing  an 
accurate  barometer  for  scientific  purposes,  and  is  specially 
adapted  to  be  used  in  conjunction  with  the  Sprengel  mer- 
cury  air-pump.  The  advantage  consists  in  the  construc- 
tion of  the  air  trap  being  so  easy  that  it  affords  the 
amateur  instrument  maker  a  means  by  which  he  can 
manufacture  a  very  perfect  barometer  at  pleasure. 


A  piece  of  tubing  (any  kind  of  glass  will  do,  providing 
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New  Construction  of  a  Barometer. 
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it  will  stand  heating  without  fracture)  8  or  to  inches  long 
and  about  to  millimetres  internal  diameter ;  this  must  be 
thoroughly  cleaned  and  one  end  sealed  and  rounded  off  in 
tbe  blowpipe  flame,  as  shown  at  a.  Fig.  i.  At  about  3 
inches  from  this  sealed  end,  the  tube  is  heated  in  rather  a 
broad  blast,  turning  slowly  and  evenly  all  the  time ;  when 
red-hot  and  quite  soft,  remove  from  the  flame  and  draw 
out  until  the  bore  in  the  centre  ib,  Fig.  1)  is  about  1 
millimetre  in  diameter.  The  tube  is  now  filled  with  mer- 
cury up  to  c,  placed  inside  another  tube,  and  the  whole 
length  from  a  to  c  boiled,  piece  at  a  time,  over  a  Bunsen's 
lamp,  till  no  more  specks  of  air  are  seen  between  the 
mercury  and  the  glass.  This  boiling  operation  is  rather 
tedious,  and  generally  takes  from  (  to  J  of  an  hour.  As 
soon  as  the  boiling  is  finished,  which  must  be  done  with 
Teat  care,  and  the  tube  cool,  it  is  cut  at  b  with  a  sharp 
le,  a  little  mercury  forced  out  by  expansion,  and  when 


Fig.  4. 
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again  cool  tbe  aperture  can  be  contracted  to  a  capillary 
bore. 

The  second  part  is  shown  in  Fig.  2.  a  is  made  from 
the  piece  of  tube  d  (Fig.  1)  cut  off  after  boiling  a  e.  To 
form  the  cup  e  (Fig.  a)  the  end  is  closed  and  a  small 
thick  bulb  blown,  the  bottom  of  which  is  heated  till  quite 
flat,  then  blown  out  rather  suddenly ;  the  large  thin  bulb 
thus  made  is  broken  off  and  the  edge  of  the  cup  fused 
round  with  a  pointed  flame.  A  piece  of  tube  of  smaller 
bore  is  joined  on  to  a,  and  the  end  cut  off  so  that  when 
tbe  barometer  is  put  together,  its  length  from  a  to  *  (Fig.  3) 
shall  be  about  33  inches;  then  by  placing  the  proper 
height  of  mercury  in  the  reservoir  the  normal  pressure 
can  be  arranged  to  stand  in  the  centre  of  the  top  part 
(a  d). 

A  plain  india-rubber  collar  is  now  cut  out  with  cork 
borers,  which  is  easily  done  by  wetting  with  caustic  pot-  \ 


ash;  it  must  be  made  to  fit  loosely  in  the  tube  a  (Fig.  2)  so 
that  when  pressed  up  to  the  shoulder  (*,  Fig.  1)  it  will  fit 
tight  and  be  conical  in  shape.  Before  placing  the  collar 
on  the  tube  it  is  healed  till  quite  soft,  and  the  surface  in- 
side and  out  slightly  decomposed ;  this  will  make  the 
adherence  to  the  glass  very  perfect. 

The  second  part  (Fig.  2)  must  now  be  carefully  filled 
with  mercury  up  the  cup  c,  best  done  by  suction  with  the 
tube  in  a  slanting  position,  as  very  little  air  is  enclosed 
this  way,  between  the  mercury  and  the  glass ;  it  is  diffi- 
cult to  bring  the  mercury  to  more  than  within  a  couple  of 
inches  of  the  top  by  suction,  but  the  wide  part  (a)  is  easily 
filled  without  enclosing  air,  by  means  of  a  long-necked 
funnel  kept  below  the  surface  of  the  mercury.  The  tube 
is  kept  full  by  pressing  the  lower  end  on  a  piece  of  india- 
rubber. 

The  top  part  is  inverted  in  the  cup,  having  first  ex- 
panded the  mercury  till  it  oozes  out  of  the  capillary  aper- 
ture. The  collar  is  pressed  in  as  tight  as  possible,  which 
will  cause  some  mercury  to  pass  into  the  cup.  This  must  be 
allowed  to  remain  there  in  order  to  make  the  joint  sound, 
and  a  ring  of  cork  fitted  to  the  top  of  the  cup  to  serve  the 
double  purpose  of  keeping  the  mercury  in  its  place  and 
supporting  the  top  of  the  barometer.  A  section  of  the  nap 
thus  formed  is  shown  in  Fig.  4. 

An  extra  safeguard  against  air  passing  up  to  the  top  of 
the  barometer  consists  in  placing  a  small  cup  made  of  a 
piece  of  tube  scaled  at  one  end  over  the  point  of  the  trap 
before  putting  the  two  parts  together  (t,  Fig.  4). 

Of  course  it  is  well  known  that  all  good  barometers 
have  a  trap  of  this  description  which  is  always  blown  in 
the  tube.  To  make  a  compound  joint  like  this  requires 
very  considerable  skill  at  glass-blowing,  the  great  difficulty 
being  to  get  the  joint  to  stand  the  long-continued  boiling 
of  the  mercury;  it  has  been  in  this  part  of  the  operation  that 
most  of  my  blown  traps  have  cracked,  and  after  repeated 
trials  I  thought  of  the  plan  I  have  been  endeavouring  to 
describe,  and  can  testify  to  its  giving  results  highly  satis- 
factory, having  had  a  barometer  made  in  this  way  at  work 
by  the  side  of  the  gauge  of  Mr.  Crookes's  mercury  pump 
for  many  months. 

It  may  be  well  to  give  one  or  two  hints  before  conclu- 
sion with  regard  to  making  the  joint  (rf,  Fig.  2).  The 
tubes  a  and  b  must  be  of  the  same  glass :  I  generally 
use  the  English  lead  glass ;  it  is  easy  to  work,  and  answers 
quite  well.  The  tube  a  (Fig.  2)  after  blowing  the  cup  c 
is  cut  off  at  about  c  (Fig.  1),  so  as  to  leave  the  aperture 
about  two-thirds  of  the  real  diameter  of  the  tube.  One  end 
of  b  (Fig.  2)  is  then  expanded  to  the  same  size,  by  making 
it  soft  and  pressing  it  out  with  an  iron  wire,  which  must 
be  made  hot  before  touching  the  glass  or  the  latter  will 
crack.  The  two  are  now  heated  at  the  tip  of  a  pointed 
flame  and  put  together ;  the  joint  has  now  to  be  thoroughly 
fused  all  round  with  a  very  small  pointed  flame,  but  only 
directing  the  flame  to  one  part  at  a  time.  The  glass  will 
be  driven  in  at  each  point  when  the  flame  is  directed  on  it ; 
but  this  indentation  will  be  expanded  again  each  lime  by 
gently  blowing  in  at  c  (Fig.  2)  having  previously  closed 
the  end  of  b  with  a  small  piece  of  cork ;  when  the  joint 
is  finished  it  is  well  to  keep  it  in  a  smoky  gas  flame  for 
some  time,  till  thickly  covered  with  lamp-black,  and  then 
allowed  to  cool. 


ON    THE    COMPOSITION    OF    TEA  AND 
TEA-SOILS    FROM  CACHAR.' 
By   Professor  HODGES,  M.D.,  F.C.S. 

Notwithstanding  the  important  place  occupied  by  the 
tea-plant  in  the  dietary  of  so  large  a  portion  of  the  world, 
its  chemical  examination  has  attracted  comparatively  but 
little  attention.  We  owe  to  Pcligot  and  Mulder  the  most 
valuable  investigations  which  have  been  made  in  coneclion 
with  it ;  and  more  recently  we  have  been  supplied  with 
■  Kiad  before  ttie  Uiitish  Association,  Belfast  Meeting,  Section  B. 
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some  analyses  of  the  ash  of  teas  from  the  laboratory  of 
Professor  Horsford,  while  Wanktyn  and  Allen  have  lately 
contributed  many  fads  of  great  value  in  reference  to  the 
examination  of  the  tea  of  commerce  and  the  detedion  of 
adulteration. 

Some  time  ago  Professor  Zdller  read  before  the  Physico- 
Medical  Society  of  Erlangen  a  paper  on  the  chemical 
investigation  of  a  Himalaya  tea  (Repertorium  fiir  Phar- 
macu,  Band  xx.,  heft  8),  which  possessed  peculiar  value, 
from  the  circumstance  that  the  specimen  examined  might 
be  regarded  as  consisting  of  genuine  tea  without  any 
foreign  admixture,  having  been  received  from  the  growers 
by  the  late  Baron  von  Liebig.  Professor  Roller's  investi- 
gations confirmed  the  correctness  of  observations  which 
he  had  formerly  made  respecting  the  influence  which  the 
age  of  the  leaves  of  plants  exercised  on  the  composition 
of  the  ash,  that  while  young  leaves  are  rich  in  potash  and 
phosphoric  acid,  and  poor  in  lime  and  silica,  the  amount 
of  lime  and  silica  in  the  ash  increases  with  the  age  of  the 
plant.  As  the  best  qualities  of  tea  are  known  to  consist,  as 
I  shall  presently  show,  merely  of  the  very  young  shoots  of 
the  plant,  the  estimation  of  the  amount  of  potash,  phos- 
phoric acid,  lime,  and  silica,  may  usefully,  as  lie  suggested, 
be  employed  in  enabling  us  to  judge  of  the  quality  of  a 
specimen  of  tea.  This  opinion  he  found  confirmed  by  the 
examination  of  the  specimen  of  Himalayan  tea. 

joo  parts  of  the  ash  of  this  tea  consisted  of:  — 

Potash    39*22 

Soda    0-65 

Magnesia       ..   G  47 

Lime    424 

Oxide  of  iron   4  38 

Protoxide  of  manganese      ..    ..  103 

Phosphoric  acid    14  55 

Sulphuric  acid    trace 

Chlorine   081 

Silica,  acid,  and  sand   4  35 

Carbonic  acid    24  30 

100  00 

The  richness  of  the  tea-ash  in  potash  and  phosphoric 
acid,  showing  that  the  tea  had  been  prepared  from  young 
leaves,  suggested  that  the  amount  of  leaves,  soluble  in 
water,  and  of  nitrogen,  and  also  probably  of  theine,  would 
be  large.  These  anticipations  were  confimed  by  the  in- 
vestigations. The  extract  obtained  by  treating  the  leaves 
with  boiling  water  weighed  36-38  per  cent  and  the  nitro- 
gen  5  38  per  cent,  while  the  theine  amounted  to  4  95  per 
cent  of  the  airdried  leaves. 

Some  time  ago  I  had  an  opportunity  of  submitting  to 
examination  specimens  of  tea  grown  in  Cachar,  under  the 
superintendence  of  Samutl  Davidson,  Esq.,  formerly  of 
Belfast,  and  also  a  specimen  of  fine  Cachar  tea  forwarded 
to  me  from  the  same  district  by  Dr.  Joseph  Nelson.  Mr. 
Davidson's  specimens  were  taken  from  the  fields  in 
August  and  were  carefully  enclosed  in  tin-foil,  and  may 
therefore  be  regarded  as  representing  genuine,  unmixed 
specimens  of  Indian  tea.  Mr.  Davidson  also  kindly  sup- 
plied the  following  history  of  the  crop  from  which  the 
specimens  were  taken.  "The  leaves  were  taken  from 
plants  in  their  7th  season  and  consisted  of  the  young 
shoots  from  which  tea  is  manufactured,  viz.  the  hud,  and 
first,  second,  and  third  leaves,  down  the  stem.  In  none 
of  the  samples  were  there  old  leaves  or  actual  wood.  A 
shoot  with  this  number  of  leaves  is  usually  the  growth  of 
about  twelve  days  after  the  bud  has  got  started  to  grow. 
The  indigenous  sample  is  from  the  variety  of  the  plant 
which  was  originally  found  growing  wild  in  the  jungles  of 
these  districts.  It  is,  I  should  think,  the  true  Then 
viridis.  It  is  a  very  large  growing  plant,  almost  a  tree, 
and  its  leaves  when  full  grown  are  very  large  and  succu- 
lent. It  yields  by  far  the  best  quality  of  tea.  The  other 
sample  was  from  a  hybrid  plant.  This  is  supposed  to  be 
a  true  hybrid  between  the  indigenous  and  China  varieties, 
and  certainly  partakes  very  much  of  the  peculiarities  of 


both  varieties.  The  China  plant  is  the  variety,  which  I 
think  is  the  correct  Then  Bohen  originally  imported  direct 
from  China.  It  is  a  miserable,  small-growing,  stunted 
plant  compared  to  the  indigenous,  the  full-grown  leaves 
being  only  about  2  inches  long,  and  the  tea  is  inferior. 
The  hybrid  gives  a  good  strong  tea,  and  is  a  hardier  plant 
than  the  indigenous,  and  so  is  very  much  liked,  but  the 
more  closely  it  approaches  to  the  indigenous  it  is  the  more 
highly  prized."  The  specimens  received  by  me  had  been 
mainly  dried  in  heated  rooms.  The  produce  of  the  crop 
was  estimated  at  400  lbs.  of  dried  tea  per  English  acre. 

It  is  so  seldom  that  we  are  able  to  obtain  any  precise 
account  of  the  history  of  the  specimens  of  tea  and  other 
foreign  productions  which  have  been  submitted  to  chemical 
examination  that  Mr.  Davidson's  report  possesses  especial 
importance. 

One  hundred  parts  of  each  variety  of  the  tea  gave  me 
the  following  results  :— 

Indigenous.  Hybrid. 

Moisture    16-06  16-20 

Organic  matters  78  81  78-98 

Mineral  matters   5-13  4-82 


Nitrogen  in  the  dried  tea 
The  ash  of  each  respectively, 


lOO'OO 

474 
consisted  of- 


10000 
281 


Potash   

Soda  

Chlorine  

Sulphuric  acid  . . 
Phosphoric  acid     . . 

Oxide  of  iron  

Protoxide  of  manganese 

Lime   

Magnesia  

Sand  and  silica 

Charcoal  

Carbonic  acid  


35200 
4-328 

3*513 
5040 

18-030 

2-493 
1-024 
8986 
4-396 
o  500 
2000 
13590 


Hybrid. 
37010 

»4'4M 

2  620 
6-322 
9' 1 80 
2463 

o-8oo 

5533 
5-gio 
1*300 
1*830 
1 2  600 


IOO'OOO  IOOOOO 

I  was  also  enabled  to  submit  to  examination  specimens 
of  the  soil  and  subsoil  from  the  field  on  which  the  tea  had 
been  grown.  Both  soils  were  of  a  reddish  colour,  and  in 
fine  powder.  The  subsoil,  which  was  taken  1  foot  6  inches 
below  the  surface,  being  rather  deeper  in  colour  than  the 
soil.  A  textural  examination  of  the  specimens  was  made- 
according  to  the  method  which  I  have  described  in  my 
work  on  "  Chemistry  for  Farmers,"  and  gave  the  following 
result : — 

100  parts  of  each  respeAively  were  found  to  consist  of- 

Soil.  Subsoil. 
Sand  in  fine  powder  . .    ..     71-5  82-5 

Clay    285  17-5 

Carbonate  of  lime,  less  than  5  per  cent. 
Both  soils  may  therefore  be  described  as  sandy  loams. 

Chemical  Composition.— 

100  parts  of  each  respectively  consisted  of— 

Soil.  Subsoil. 

Organic  matters   475  5-18 

Chloride  of  sodium  ..  ..  o*n 
Potash   0*03 


Oxide  of  iron    6  00 

Oxide  of  manganese  . .    . .  trace 

Alumina    2*02 

Lime   trace 

Magnesia   0*12 

Sulphuric  acid   0-07 

Phosphoric  acid   0-05 

Insoluble  siliceous  matters  64-80 

Moisture    2220 

Nitrogen,  per  cent    ..    ..  0*158 

The  amount  of  nitrogen  and  alkalies  in  the  su 
will  be  perceived,  exceed,  that  which  was  found 


035 
003 
7*20 
trace 

386 
o-to 
0-05 

©'35 
0*03 
5650 
•»4'44 
0-2? 
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surface-soil.  This,  I  consider  may  be  owing  to  the  cir- 
cumstance, that  heavy  rains  (40  inches  within  four 
months),  had  fallen  for  sonic  time  before  the  specimens 
were  taken. 

Another  sample  of  Cachar  tea  kindly  forwarded  to  me 
by  Dr.  Joseph  Nelson,  was  also  examined,  chiefly  for  the 
purpose  of  ascertaining  how  far  we  could  rely  upon  the 
determination  of  the  amount  of  matters  which  are  re- 
moved by  heating  tea  with  boiling  water,  as  indicative  of 
the  presence  in  the  tea  of  commerce  of  exhausted  tea,  or 
of  foreign  leaves. 

100  parts  of  the  specimen  were  found  to  contain  4*963 
parts  of  moisture,  and  the  ash  amounted  to  5  parts.  IJv 
treating  the  leaves  with  boiling  water  until  exhausted  of 
soluble  matters,  and  evaporating  the  solution  to  drvness, 
an  extras  weighing  42  4  grains  was  obtained.  Determina- 
tions of  the  amount  of  nitrogen  in  the  leaves  as  received, 
and  also  in  the  insoluble  residue,  were  made,  and  while 
the  nitrogen  of  the  original  sample  amounted  to  4  425  per 
cent,  the  insoluble  residue  was  found  to  contain  only 
2-109  parts,  the  amount  of  mineral  matters  by  treatment 
with  water  being  reduced  to  156  parts,  so  that  6S  per 
cent  of  the  total  mineral  matter  of  the  tea,  and  about  58 
percent  of  the  nitrogen  had  been  removed  in  the  infusion. 


CHEMISTRY  APPLIED  TO  THE  DETECTION  OF 

ADULTERATION. 

By   ALFRED   H.  ALLEN,  F.C.S. 
(C>  ntinucd  from  page  3). 

Ul.—MuslarJ. 
Genuine  mustard  consists  of  the  mixed  flour  of  black  and 
white  mustard  seeds,  without  any  addition  of  farina  or 
colouring  matter.  The  black  and  white  mustard  exhibit 
essential  differences  in  their  composition,  as  is  seen  in  the 
following  recent  analyses  by  Dr.  HassaU"  :— 

Brown  white 

Mus-ard.  Mustard. 

Percent.  Percent. 

Moisture                                      4-84  5-36 

Fixed  oil   3570  3578 

Myronic  acid                                  4  84  none 

Myrosin  and  albiiin-n      ..     ..    29  54  27  48 

Sinopinehydrosulphdcyanate..      3-50  10-98 

Cellulose                                     1676  1629 

Ash                                             473  411 

ioo-oo  loo-oo 
The  myrosin  is  an  albumenoid  body,  which,  in  presence 
of  water,  acts  on  the  myronic  acid  and  converts  it  into 
allyl-sulphocyanate.-f  or  volatile  oil  of  mustard,  to  the 
presence  of  which  the  extreme  pungency  of  mustard  after 
admixture  with  water  is  due.  It  will  be  seen  that  myronic 
acid,  the  source  of  the  volatile  oil,  is  found  only  in  brown 
mustard,  but  the  real  amount  existing  is  vety  doubtful, 
Ludwig  and  Langc  having  obtained  only  o-2  per  cent  of 
potassium  myronate  from  brown  mustard. 

The  usual  additions  to  mustard  are  foteign  farinas 
(wheat-flour  is  the  most  common)  for  increasing  the 
weight  and  bulk,  turmeric  as  a  colorant,  and  cayenne  for 
imparting  a  fiflitious  strength.  Before  the  ntw  Art  came 
into  operation,  by  far  the  larger  quantity  of  the  mustard 
sold  was  largely  adulterated,  and  there  arc  still  numerous 
instances  in  which  "  mustard  condiment  "  is  sold  without 
acknowledgment  of  its  nature  either  by  label  or  word  of 
mouth.  Regarded  merely  as  a  condiment,  there  can  be 
no  harm  in  selling  diluted  mustard  provided  the  purchaser 
is  informed  of  its  true  nature,  but  it  must  not  be  forgotten 
that  mustard  is  also  a  drug  or  remedy.  If  a  mustard 
plaster  is  applied  in  a  case  of  emergency,  or  mustard  and 

♦  '•  Food,  Water,  and  Air  ";  February.  1874. 
+  The  change  ii  probably  expressed  by  the  equation— 
K.C^H^N.S^Oj^aKHSO,  4-  aC,Ht,CNS  +  »C,HWQ,4-H^). 

Pola:i  urn  iryionate.  Aliyi-sulphocy.inatr.  Glucuae. 


water  given  as  an  emetic  for  accidental  poisoning,  and  the 
remedy  refuses  to  act  because  of  its  dilution  by  flour,  most 
serious  consequences  may  ensue.  Mustard  is  a  common 
household  remedy,  and  its  timely  application,  while 
awaiting  the  arrival  of  the  medical  man,  II  often  of  great 
importance;  but  it  is  wotsethan  useless  if  mixed  with  large 
and  indefinite  proportions  of  inert  bodies,  and  the  pretended 
necessity  for  the  use  of  these  is  now  fully  disproved  by  the 
fad  that  many  mustard  manufacturers  advertise  genuine 
unmixed  mustard  of  various  qualities  and  prices,  from 
gi.  per  lb.,  the  price  bein*  dependent  on  the  proportion  of 
the  black  and  white  seeds  present.* 

The  detection  of  wheat  or  other  foreign  farina  in  mustard 
presents  no  difficulty,  as  mustard  contains  no  starch 
naturally,  and  therefore  the  production  of  a  blue  colour, 
on  adding  solution  of  iodine  to  the  cold  aqueous  infusion 
of  the  sample,  infallibly  indicates  adulteration.  The  kind 
of  starch  present  is  of  course  ascertained  by  the  micro- 
scope, which  also  gives  a  rough  idea  of  its  relative  amount, 
but  it  seems  very  desirable,  when  poss;ble,  to  ascertain 
and  certify  to  the  percentage  of  adulteration,  and  this  can 
be  done  with  a  fair  approach  to  accuracy  in  the  following 
manner : — 

It  will  be  seen  from  the  above  analyses  by  Hassall  that 
both  brown  and  white  mustard  farinas  contain  a  large 
proportion  of  fixed  oil,  and  the  amount  is  practically  the 
same  in  both  varieties.  The  estimations  of  fixed  oil  wen- 
made  by  Hassall  by  exhaustion  with  ether,  and  in  various 
commercial  mixtures  of  the  while  and  brown  mustards  he 
found  by  the  same  process  quantities  varying  from  33-97  to 
3675  per  cent,  the  average  being  35  53.  I  have  myself, 
by  exhaustion  of  genuine  mustards  with  benzol,  found  a 
mean  of  35'!.+ 

The  extent  of  the  adulteration  of  any  sample  of  mustard 
can  therefore  be  very  fairly  ascertained  by  estimation  of 
the  percentage  of  oil.  This  is  done  by  exhaustion  with 
benzol  or  ether,  of  which  I  prefer  the  former.  2  grms.  of 
the  sample  are  treated  in  a  flask  with  about  30  c.c.  of 
commercial  benzol,  the  flask  attached  to  a  reversed 
Liebig's  condenser,  and  the  liquid  boiled  gently,  and 
filtered  into  a  flask  after  cooling.  The  process  is  repeated 
till  the  mustard  is  thoroughly  exhausted,  when  the  benzol 
holding  the  oil  in  solution  is  distilled  off,  and  the  residue 
heated  to  130'  C.  till  it  ceases  to  lose  weight,  when  the 
remaining  fixed  oil  is  weighed.  If  the  proportion  01  oil 
in  genuine  mustard  is  taken  at  35  per  cent,  the  percentage 
of  oil  in  the  sample,  multiplied  by  2  857,  will  be  the  per- 
centage of  real  mustard  present. 

Some  chemists  determine  the  amount  of  admixture  in 
mustard  by  estimating  the  sugar  produced  by  boiling  the 
sample  with  dilute  acid.  This  method  involves  the 
assumption  that  the  flour  added  is  constant  in  composi- 
tion ;  and  the  fad  that  glucose  is  one  of  the  products  of 
the  decomposition  oi  myronic  acid  has  been  altogether 
lost  sight  of. 

Turmeric  is  readily  recognised  under  the  microscope  by 
its  characteristic  structure,  and  its  yellow  colour,  changed 
to  blue  by  iodine.  It  may  also  be  detected  with  great 
readiness  by  the  following  test:  — About  1  grin,  of  the 
sample  is  boiled  with  methylated  spirit,  and  filtered.  The 
yellow  tincture  is  evaporated  in  a  capsule  at  a  steam  heat, 
and,  when  concentrated,  a  small  piece  of  filter-paper  (the 
size  of  a  penny)  is  immersed  in  the  liquid,  the  evaporation 
of  which   is  carried  to  dryness.     The  paper  is  then 

•  It  has  always  seemed  lo  me  that  the  argument  is  rerrarkal;<y  weak 
which  supposes  that  the  low  price  of  an  nitkir  gives  the  purchaser 
sufficient  ir.lprmatinrt  cf  its  quality,  and  that  he  must  know  that  it 
COUkl  not  lie  pure  at  the  price.  I'nlcs  hr  ii  in  the  habit  ot  bu>it  gthe 
article,  or  has  had  his  attention  directed  to  the  BMnl  price,  the  pur- 
chaser is  often  quite  ignorant  of  it.  Exclusive  of  public  analysts,  bow- 
many  of  the  readers  of  the  Chf mical  New  s  Ir.ow  the  market  price  of 
muit.ird,  l.ird,  coffee,  cocoa,  &c  ?  —  A.  II.  A. 

t  The  constancy  of  these  re*u"ts  throws  great  doubt  on  the  Etate- 
ment  that  one  oi'jett  in  the  audition  of  wheat-flour  is  to  dry  up  the 
mustard  and  prc\Lnt  the  necessity  of  extracting  a  portion  ef'the  fixed 
oil.  At  jny  rate,  the  prop  rtion  of  oil  in  a  tamrlc  of  adulterated 
mustard  13  ft  fair  criterion  of  the  amount  of  admixture,  an  it  it  just 
such  mixed  mustard  which  docs  rot  rcqv.ire  the  1 
oil. 


:  removal  cf  any  of  the 
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moistened  with  a  saturated  aqueous  solution  of  boric  acid, 
when,  after  re-evaporating,  the  paper  will  acquire  a  reddish 
colour  if  turmeric  be  present.  As  a  further  proof,  caustic 
potassa  or  soda  should  be  dropped  on  it,  when  a  very 
beautiful  series  of  colours  will  be  produced,  green  and 
purple  being  the  most  prominent.  On  adding  hydrochloric 
acid  a  red  colour  is  produced,  which  is  again  turned  green 
and  blue  on  addition  of  excess  of  alkali.  The  colours  are 
very  vivid  and  characteristic,  pure  mustard  giving  no  such 
result.* 

The  fluorescence  of  the  tincture  also  serves  for  the 
detection  of  turmeric.  It  seems  very  questionable  whether 
turmeric  is  ever  mixed  with  mustard  in  sufficient  quantity 
appreciably  to  affect  the  weight  or  bulk  of  the  article  ;  but 
its  recognition  is  sometimes  important  as  it  is  not  added 
to  genuine  mustard,  and  therefore  adulteration  of  some 
sort  may  be  inferred  from  its  presence. 

Gamboge  i«  said  to  be  sometimes  used  for  colouring  Avoir, 
mustard.    It  does  not  give  the  turmeric  reaction,  but  is 
turned  red  by  alkali,  and  restored  to  yellow  by  addition  of 
acid.    The  purgative  properties  of  gamboge  render  its 
employment  as  a  colouring  matter  very  undesirable. 

Cayenne  Pepper,  or  Capsicum,  is  often  added  to  adulter- 
ated mustard  to  increase  its  pungency.  It  is  recognisable 
by  the  microscope,  and  also  very  readily  in  the  following 
manner: — The  mustard  is  treated  with  spirit  as  in  testing 
for  turmeric,  the  tincture  is  evaporated,  and  the  extract 
tasted,  when  the  pungent  biting  flavour  of  cayenne  will  be 
readily  perceived.  A  still  more  striking  test  is  to  heat  the 
dry  alcoholic  extract  and  smell  the  fumes,  when,  if 
cayenne  is  present,  an  overpowering  heat  in  the  lungs, 
irresistibly  compelling  coughing,  will  be  perceived.  The 
fumes  from  pure  mustard  are  not  irritating,  but  ginger 
produces  a  somewhat  similar  effect. 

"  Terra  Alba,"  or  Platter  of  Paris,  was  at  one  time 
used  to  a  considerable  extent  for  adulterating  mustard. 
Its  presence  would  be  detected  on  estimating  the  ash, 
which  is  always  below  5  per  cent  in  mustard  free  from 
mineral  adulterations.  Chalk  is  said  to  have  been  em- 
ployed as  an  adulterant  of  mustard,  and  chrome-yellow 
for  colouring. 

"  Charlock,"  or  wild  mustard  seeds,  are  sometimes 
used.  Their  employment  can  scarcely  be  called  an 
adulteration,  and  their  detection  is  extremely  difficult, 
even  with  the  microscope. 

(To  be  continued.) 


of  quite  different  commercial  characters  an!  uses,  are 
produced  within  the  State.  Hence  i  t  has  seemed  a  matter  of 
interest  to  obtain  good  typical  specimens  and  submit  them 
to  careful  examination,  and  this  has  been  done  under  my 
direction  in  this  Laboratory  during  the  fast  winter  by  the 
two  gentlemen  above  named. 

I  am  indebted  for  the  specimens  employed  to  tlx  kind- 
ness of  Walter  K.  Maitin,  Esq..  of  Richmond,  Va.,  whose 
information  as  to  the  crop  in  this  State  is  both  extensive 
and  accurate.  Of  the  following  samples,  two  were  of 
light-,  one  of  medium  brown-,  and  three  of  dark-coloured 
tobacco;  all  were  in  the  "leaf  "  state,  made  up  in  the  usual 
bundles,  free  from  stalk,  but  retaining  midrib. 

No.  1,  light  yellow  tobacco— "coal-cured  wrappers"  for 
cigars— cultivated  in  the  counties  of  Virginia  and  North 
Carolina  adjacent  to  Danville,  Va.  Average  length  of 
bundle  =  iS  inches    Average  weight  of  bundle  -  2  65  ozs. 


NOTES  OF  WORK 
BY   STUDENTS    OF    PRACTICAL  CHEMISTRY 

IN  THE  I.AIIORATORY  OF  THE 

UNIVERSITY    OF  VIRGINIA. 
(No.  III.) 
Communicated  by  J.  W.  M  AI. LET, 
Professor  of  General  and  Applied  Chemistry  in  the  University. 
(Continued  from  vol.  xxv.ii.,  pace  27;). 

(1).  Analyses  of  the  Ashes  of  Virginia  Tobaccos ,  with 
Determinations  of  Nicotine  ami  of  Total  Nitrogen. 
By  Mr.  J.  R.  McD.  Irry,  of  New 'Orleans,  La.,  and 
Mr.  J.  Alston  Cabell,  of  Richmond,  Va. 
Notwithstanding  the  prominent  position  of  Virginia  in 
the  production  of  tobacco.f  there  are  hitherto,  so  far  as 
I  am  aware,  no  results  on  record  of  any  chemical  examina- 
tion of  the  ash  of  the  plant  as  here  cultivated,  and,  in  the 
statements  of  Schlosing  as  to  the  relative  amounts  of 
nicotine  contained  in  various  kinds  of  tobacco,  that  from 
Virginia  forms  but  a  single  head,  whereas  several  varieties, 

*  1  give  thii  new  modification  of  the  boric  acid  reaction  in  f -j IT.  as 
experience  has  proved  it  to  be  exceedingly  delicate,  and  applicable  to 
the  detection  of  turmeric  in  ca»es  where  its  rccogmtiun  is  lesi  easy 
than  in  mustard. 

r  »  The  United  States  Census  of  1870  shows  that  Virginia  afforded  in 
that  year  3r.0S6.jf4  lbs.,  ranking  ?cconi' only  ro  Ktn'mliv  among  the 
Statrt.  while  in  i860,  lit  >ear  before  the  civil  war,  Virginia  was  6i»t 
and  Kentucky  iecor.d  in  re'trrnce  to  this  crop. 


No.  2,  light  vellow  --"  fine  smoking"-  from  counties  of 
Virginia  and  Notth  Caroline  adjacent  to  Danville,  Va. 
Average  length  of  bundle  =15!  inches.  Average  weight 
of  bundle  =  2  50  ozs. 

No.  3,  medium  brown  colour—"  sweet  fillers  for  ct  jars 
—from  counties  of  Louisa,  Caroline,  Hanover,  Goochland, 
and  Fluvanna,  Va.  Average  length  of  bundle  -  19  inches. 
Average  weight  of  bundle  =  2  82  ozs. 

No.  4,  dark—"  Austrian  cigar  wrappers  (also  used  in 
Italy  for  same  purpose)— from  Charlotte  Co.,  Va.  (similar 
tobacco  produced  in  Halifax,  Prince  Edward.  Nottoway, 
and  Lunenberg  Counties).  Average  length  of  bundle  = 
21  inches.    Average  weight  of  bundle- 4  00  oz«. 

No  5,  dark—"  English  shipping"— cultivated  in  Amelia, 
Powhatan,  Cumberland,  and  Prince  Edward  Counties.  Va. 
Average  length  of  bundle  .22  inches.  Average  weight  of 
bundle  =  4  58  ozs. 

No  6  dark— "  exported  to  France  for  snuff  (tobacco 
of  similar  quality  also  largely  shipped  to  Germany)— from 
Campbell  and  Bedford  Counties,  Va.  Average  length  of 
bundle  -  20  inches.  Average  weight  of  bundle  -  5-37  ozs 
These  specimens  bv  no  means  cover  all  the  commercial 
grades  produced  in  Virginia,  nor  all  the  distinctive  agri- 
cultural distrids  concerned  in  the  production,  but  they 
represent  some  of  the  most  important  and  characteristic 
varieties. 

The  method  of  analvsis  adopted  was  uniformly  applied 
to  all  the  samples,  of  which  Mr.  Irby  examined  Nos.  2. .3. 
and  s  and  Mr.  Cabell  Nos.  1,  4,  and  6.  The  air-dried 
tobacco,  representing  as  fairly  as  possible  all  parts  of  the 
bundles  taken,  was  in  each  case  ground  to  powder,  this 
well  mixed,  the  different  portions  needed  weighed  off,  and 
the  residue  kept  in  a  well-stoppered  bottle  to  be  drawn 
from  as  required.  It  was  very  carefully  burned  at  the 
lowest  possible  temperature  in  a  partially-covered  porcelain 
crucible  suspended  within  one  of  sheet-iron,  the  latter 
serving  the  purpose  of  a  hot-air  bath,  the  heat  being  very 
gradually  applied.  The  amount  of  crude  ash  so  obtained, 
not  entirely  free  from  remains  of  charcoal,  was  found  as 
follows  :— 

Table  I.— In  100  parts  air-dried  tobacco. 

No.  1.  No.-.  No.  v  N>'-4  N"  ■<-  Kef,. 
Crudeash..  11-803  15-394  1S518  16313  18-177  15505 
From  one  portion  of  this  crude  ash  carbon  dioxide  was 
determined,  and  from  another  a  solution  was  obtained  bv 
careful  exhaustion  with  water  and  dilute  hydrochloric  acid 
tobe  used  in  the  principal  analysis.-the  insoluble  rescue, 
consisting  of  extraneous  siliceous  matter  (sand,  &c.)  and 
a  little  charcoal,  being  weighed.  The  results  were  the 
following 

Table  II.— In  n>o  parts  crude  ash. 

No.  1.    No.  2.    No.  1.    No.  4.    No.  J.    No  6 


Pure  »sh  (portion  dis-  I 
aolvedbyHCI)  ..I'0'5 

Insoluble  residue  (sand  I  « 
•  nd  charcoal  I  ..    . .  • 

Carb-n  dioxide  ..    ..  23-99° 


3 

1 4-091 


16  9:3  7  016  8819  8  5*9 
2;oS;     7l,«J    i'.lv)  Hj(<) 

turcro  rco  coo  .oc  cco 


n8  Analyses  of  the  Ash 

No.  4  was  probably  more  strongly  heated  after  burning 
than  the  others,  much  C02  being  expelled. 

A  separate  portion  of  crude  ash  was  treated  with  nitric 
acid  in  order  to  get  a  solution  in  which  to  determine 
chlorine,  and  independent  experiments  were  made  to  prove 
(as  they  did)  that  no  appreciable  loss  of  chlorides  had 
occurred  by  volatilisation,  or  of  sulphates  by  reduction  to 
sulphides.  The  general  analysis,  conducted  by  the  usual 
methods,  yielded— 

Table  III.— In  100  parts  pure  ash  (including  Fe203  and 

A1203). 

No  i.     No.  1.     No.  5.     N11. 4.     No.  5.     No.  6. 
Si02       ..        1*388      2202      2-509      IO73      0846  I932 

CI  ..  ..  2-242  2-696  4-263  2-358  3-679  r-iog 

SO,  ..  9-587  3-231  3-630  5416  4602  5466 

..  3512  1235  3372  2-2ig  4408  4379 

Ka0  ..  39500  26728  36355  32170  39-888  31894 

Na20  ..  2741  1121  3150  6584  1-318  1269 

CaO  ..  31-123  47  273  29-424  32561  37  359  396S2 

MgO  ..  8578  10103  138S9  14-692  6-369  8475 

^jfio*"?}   1329    5'411'  3  408    2937    1531    5  794 

100  000  ioo-ooo  100  000  100  000  100-000  100  000 
♦  Fly  difference. 

Assuming  the  alumina  and  most,  at  any  rate,  of  the 
ferric  oxide  to  have  been  derived  from  adherent  soil  or 
dust,  the  above  analyses  have  been  re-calculated,  excluding 
these  two  constituents  ;  hence  are  obtained  the  figures  of 

Table  IV.— In  100  parts  pure  ash  (exclusive  of  Fe20,  and 

Al.Oj). 

No.  t.     No.  2.     No.  3.  No.  4.  No.  5.  No.  6. 

SiOj     ..      1*407     2-328     2597  1-105  0859  2-004 

CI  ..     ..      2-273     2  850    4  413  2  428  3-737  1-174 

SO,      ..      9710    3416     3757  5'58'  4674  5803 

■•      3560     1306    3-490  2286  4-478  4658 

KjO     ..    40-040  28-257  37641  33"'39  4°'5°9  33*7° 

Na20    ..      2778     1-185     3'i6i  6-789  1339  i'353 

CaO     ..    31-538  49977  3°'462  33\S4"  3794"  42"»40 

MgO    ..      8-694   10-681    14379  15-132  6-461  8998 

roo-ooo  ioo-ooo  ioo-ooo  ioo-ooo  ioo-ooo  100-000 

The  total  nitrogen  was  determined  for  each  sample  by 
Dumas's  method,  and  also,  for  comparison,  by  combustion 
with  soda-lime,  it  being  known  that  the  latter  process 
would  yield  results  below  the  truth,  but  how  far  below  it 
seemed  well  to  notice.  The  nicotine  was  determined 
volumetrically  by  means  of  a  standard  solution  of  potassio- 
mercuric  iodide,  as  recommended  by  ZinorTsky,*  this 
process  being  carefully  compared  in  one  instance  with 
that  formerly  adopted  by  Schliising.  Each  specimen  of 
the  air-dried  tobacco,  as  used  for  analysis,  was  also  care- 
fully dried  by  prolonged  heating  at  ioo"  C,  and  the  water 
thus  determined.    These  results  arc  given  in 

Table  V. — In  100  parts  air-dried  tobacco. 

No.  1.  No.  2.  No.  3.  No.  4.  No.  5.  No.fi 

Nitrogen,  by  absolute  method   a-ijji  2-587   3-290   yif"   4/110  4748 

Nitr.it:rn,byc'>mliusti>inwith  )  ..  _u  

.od.ylime   I  1  9"S  1552    1'5°   4  in    3  9,0  «  *10 

Nicotine,      by      potatsio  -  '    -r  r  „  _ 

mercuric  iJido  ..  .  i  3of'*  ™>°  4"M°  6-382   5-350  8-002 

Nicotine,    by    method    ofl  - 

Schlos.nir   t    ~  ~~       ~       ~  ~ 

Water,  by  drying  at  100  C. . .   7'qii  i  voi  ii'f>7i   9-9.32  13744  97*" 

It  is  remarkable  that  so  small  an  amount  of  water  was 
driven  off  from  No.  2  at  ioo'  C. ;  this  specimen,  however, 
was  obviously  very  dry  as  received,  the  leaves  cracking 
and  crumbling  to  pieces  very  easily  on  handling.  If  now 
the  water  thus  found  be  deducted  from  the  weight  of  air- 
dried  tobacco,  and  the  pure  ash  (deducting  sand,  charcoal, 
C02.  Al203,  and  FeaOj)  and  the  nitrogen  as  determined 
by  Dumas's  method  be  alone  considered,  we  have  as  the 
percentage  of  ash,  nitrogen,  and  nicotine  for  the  dry  plant, 
the  following :-  v 

•  Chtm.  Ctntr.jlVatt,  March  5,  1873,  s.  15J 


of  Virgina  Tobacco. 
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Table  VI. — In  100  parts  tobacco  dried  at  ioo'  C. 

No.  1.  No.  2.  No.  3.  No.  4.  No.  5.  No  6.  Mein. 
Total  ash  (pure)  ..  *Q4J  9  21)4  11  340  14-839  13  391  it  061  11*43 
Total  nitrogen  ..  3  1S3  2633  3725  5.702  5-333  525S  4  310 
Nicotine  3-325   3'5t>6   5276  7086   6202   b&bl  5723 

Subtracting  from  the  total  nitrogen  as  thus  stated  the 
amount  of  this  element  represented  by  the  nicotine  in  each 
case,  we  find  the  percentage  of  nitrogen  in  other  forms 
(albumenoids  and  nitrates)  than  that  of  the  alkaloid— 

Table  VII. — In  100  parts  tobacco  dried  at  ioo*  C. 

No.  t.  No.  i.  No.  3.  No. 4.  No. j.  No.  6.  Mean. 

Nitrogen  in  other) 
forma  than  that  of  |  2  608   2  013   2  813   4'J j8   4  i(>*   3 7*7      3  3*7 
nicotine      . .    . .  J 

The  average  percentage  composition  of  the  pure  ash 
(for  the  six  specimens),  obtained  by  taking  the  mean  of 
the  figures  in  each  line  of  Table  IV.,  is  as  follows  : — 

Table  VIII. 

Si02  ..    ..  1717 

CI   2812 

SOj  .. 

P2O5  . . 

Kz0  .. 

Na,0  .. 

CaO  .. 


MgO 


3296 

35576 
2784 
37  600 
10725 


ioo-ooo 

It  appears  from  the  above  results  that  the  average  total 
amount  of  pure  ash,  referred  to  material  dried  at  100°  C, 
is  less  than  that  recorded  for  European  (including  Turkish) 
tobacco,  the  average  for  ten  specimens  of  the  latter  air- 
dried  being  15-50  per  cent,  and  for  three  specimens  r!ried 
at  ioo°C.  16-82* percent;  and  also  falls  below  the  average 
for  the  tobacco  of  Connecticut  and  Massachusetts,  given 
at  16  56  per  cent  (mean  of  twelve  specimens)  by  Prof. 
S.  W.  Johnson, f  and  at  16-32  per  cent  (mean  of  five 
specimens)  by  E.  S.  Ureidenbaugh.*  On  the  other  hand, 
the  average  for  thirty  specimens  of  Kentucky  tobacco||  — 
12-83  per  cent— agrees  much  more  nearly  with  these 
Virginia  results.  If  it  be  allowable  to  draw  any  conclusion 
from  the  averages  of  individual  figures  differing  so  widely 
among  themselves,  the  question  suggests  itself  whether 
the  relatively  rapid  growth  of  the  plant  in  the  shorter 
season  of  the  more  northern  regions  of  production,  and 
perhaps  less  complete  maturity  of  the  tissues  at  cutting, 
may  be  attended  with  an  habitually  larger  percentage  of 
mineral  matter. 

As  regards  the  relative  proportion  of  the  different 
mineral  ingredients,  the  results  agree  generally  with  those 
above  referred  to  for  tobacco  of  other  localities,  especially 
a*  to  the  more  important  substance?,  as  will  be  seen  from 
Table  IX.,  the  agreement  in  the  case  of  the  European  analy- 
ses being  a  good  deal  affected  by  a  probable  excess  of  silica 
in  these  (due  to  burning  at  too  high  a  temperature),  and  the 
very  abnormal  figures  for  the  alkalies  in  one  or  two  of  the 
analyses  (that  of  the  Turkish  tobacco  showing  but  a  frac- 
tion of  1  per  cent  of  K20,  while  one  of  tobacco  from  the 
Palatinate  gives  over  17  percent  of  Na20  !).  There  is 
perhaps  shown  a  tendency  to  rather  more  lime  and  mag- 
nesia in  the  Virginia  than  the  Kentucky  samples,  and  in  the 
latter  as  compared  with  those  from  New  England.  The 
large  proportion  borne  by  the  basic  to  the  acid  consti- 
tuents of  the  ash  of  course  illustrates  the  well-known  large 
extent  to  which  salts  of  organic  acids  occur  in  tobacco. 

That  the  results  as  regards  mineral  matter  vary  a  good 
deal,  even  for  the  product  of  a  single  locality,  is  shown  by 
a  few  experiments  made  with  single  whole  leaves  taken 
from  the  same  bundle  of  Virginia  tobacco, — determining 


*  E.  Wolff,  "  Ashcn-Analysen  v.  Landw.  Product  u.  «-W  ."  Berlin, 
18-1.  »«.  na-3. 

♦  "  Ann.  Rep.  of  Conn.  Board  of  Agric,"  quoted  in  jour*.  Cttm. 
Sot.,  March,  1B74,  p.  286. 

t  Amtritan  Chemist,  February,  1E73.  p.  286.   (These  speeimena 
probably  form  a  part  of  those  referred  to  by  Prof.  Johnson). 
11  Dr.  Peter  (quoted  by  Prof.  S.  W.  Johnson!,  he.  tit. 
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Table  IX. 
Average  for  Tcbacto  from 


\  ir£ima 

(tit 
l%n 

«pe:imen%). 

1  win  1  j 

SiOi  . . 

•pecimrns) 

I-717 

2  72S 

CI 

2Sli 

374' 

so,  .. 

549° 

4-209 

PA- 

3296 

4-OS8 

K20  .. 

35*57<> 

3756S 

Nj,0.. 

2784 

2105 

CiO  .. 

37  600 

35-308 

MgO.. 

10725 

9353 

I  OO'OOO 

1 00  *ooo 

r.uropi' 

New  F.nglan  1  (includim: 
Turkey  1 


(twelve 
specimens). 
0845 

9-360' 

6  5S2 

3'563 
34  964 

•993 
344  s  1 

8-212 

I  OO'OOO 


simply  the  total  ash  and  one  or  two  principal  constituents. 
Thus— 

Per  cent  of  ash  (free  from 
CO,,  chatco»l.  anJ  »and. 
i  leaf  (A),  dried  at  100°  C  ,  gave  11-790 

1   ..    (B)   ,.  12-417 

1   >,    (C),   11-875 

1   „    (D),       „       ,,  ,,  11-817 

and  in  the  above  amounts  of  ash  there  was  found — 

A    ..    3*434  of  CaO  and  5-428  of  K^O 
B    ..    4-546     „        „   4-046  „ 
C     ..    3619     ,.        „    5280  ., 
D    ..    4671     „        „   3758  „ 
Very  possibly  these  differences  may  depend  in  part  upon 
the  different  stages  of  maturity  reached  by  the  individual 
leaves  before  cutting. 

The  variation  of  the  several  ash  analyses,  even  of  the 
plant  from  neighbouring  parts  of  the  State,  does  not  seem 
to  leave  room  for  tracing  any  connexion  with  the  geo- 
logical conditions  of  growth.  An  apparent  tendency  to 
larger  percentage  of  phosphates  in  the  heavy,  dark, 
shipping  tobaccos  as  compared  with  those  of  fine  light 
colour  suitable  for  the  better  class  of  cigars  may  probably 
be  connected  with  the  coarse  rank  growth  and  larger  pro- 
portion of  nitrogenous  matter  which  the  former  exhibit. 

As  regards  the  amount  of  nitrogen  and  of  nicotine  in 
the  different  specimens,  the  well-known  occurrence  of  these 
constituents  in  larger  proportion  in  the  coarse  as  compared 
with  the  finer  tobaccos  is  clearly  seen.  An  examination 
of  the  figures  in  Tables  VI.  and  VII.  shows  that  the 
nitrogen  of  the  nicotine  represents  a  fraction  of  the  total 
nitrogen  present,  varying  in  each  case,  but  less  so  than 
might  perhaps  have  been  expected. 

Table  X. 
No.  1.  No.  2.  No.  j.  No.  4.  No.  J.  No.C.  Mran. 

Relative     amounts    of  | 

S^:: H  iyG  i4j     10 '  jy"  jjS 

utal  nitrogen -.mo  ..  J 
The  amount  of  nicotine  afforded  by  No.  6  is  very  large- 
somewhat  larger  than  of  the  figures  quoted  from  the 
results  of  Schlosing. 

(To 


(thirteen 
specimens).* 
IO-2g2 
4920 
43"4 
3  -*'7 
IS  uo,S 
4-289 

435" 
it  459 

100*000 


NOTICES  OF  BOOKS. 

Tea, Corf",  and  Cocoa  Analysit.  By  J.  Alfred  Wanklvn. 

London  :  Triibncr  and  Co. 
This  work  is  another  of  the  series  of  manuals  which  arc 
gradually  rendering  the  analysis  of  food,  and  the  detec- 
tion of  its  adulterations,  simple  and  certain.    For  the 
assay  of  teas,  the  author,  following  up  the  indications 

*  Fe,Ot  deducte!  from  the  remits  ot  analysis  a*  given  by  Wolff.  90 
at  to  make  the  hguics comparable  u  ith  those  to>  the  Amertcanti'fca^ccs. 

♦  This  large  amount  of  chlorine,  with  thetmtll  proportion  of  sodium 
below,  is  wurthy  of  notice.  Can  this  be  due  to  manuring  with  Stass- 
fart  salts  of  potsah? 


afforded  by  Peligot,  depends  chiefly  on  a  determination  of 
the  amount  of  matter  capable  of  extraction  by  boiling 
water.  It  is  found  that  the  extract,  evaporated  to  dryness 
and  weighed,  yields  results  constant,  and  agreeing  with 
the  amount  found  by  weighing  the  leaves  before  and  after 
extraction.  With  the  aid  of  the  directions  given,  the 
entire  operation  may  be  performed  within  two  hours. 
It  is,  however,  pointed  out  that  the  extract  of  genuine 
t-.-as  may  range  from  32  to  50  per  tent.  In  samples  adul- 
terated with  previously  extracted  and  re-dried  leaves— a 
very  common  form  of  adulteration — the  ash  is  not  merely 
less  in  total  quantity,  but  different  in  composition.  One- 
half  of  the  ash  of  a  sample  of  genuine  tea  is  soluble  in 
water ;  whilst  the  ash  of  spent  lea  yields,  according  to 
Mr.  Allen,  only  0-5  per  cent  of  soluble  suits.  Genuine 
teas  rarely  yield  so  little  as  5  per  cent  of  total  ash,  and 
rarely  so  much  as  6  per  cent.  The  presence  of  an  occa- 
sional grain  of  sand  is  unavoidable  in  an  agricultural 
product  collected  on  the  large  scale,  and,  as  the  author 
justly  remarks,  should  not  be  considered  as  an  adultera- 
tion.' Genuine  tea  is  rich  in  nitrogen  to  an  extent  rarely 
met  with  in  leaves.  Hence,  where  the  presence  of  spurious 
leaves  is  probable,  a  determination  of  nitrogen  by  combus- 
tion (Gay-Lussac's  method),  or  a  determination  of"  free" 
and  "  albumcnoid  "  ammonia,  as  described  in  Mr.  Wanklyn's 
"  Water  Analysis,"  is  recommended.  A  normal  per- 
ccntage  of  ash,  a  considerable  part  of  which  is  sand  (or 
magnetic  oxide  of  iron)  is  rightly  pronounced  strong  evi- 
dence of  sophistication.  Where  the  ash,  on  the  other 
hand,  much  exceeds  6  per  cent,  the  author  directs  that  a 
large  quantity  should  be  boiled  in  excess  of  water,  and  the 
sand,  &c,  estimated  by  subsidence,  washing,  and  ignition. 
The  quantitative  determination  of  tlicine,  he  considers, 
will  require  much  improvement  and  simplification  before 
it  can  yield  available  data.  On  the  vexed  question  of 
"facing,"  and  the  extent  to  which,  if  at  all,  it  should  be 
permitted,  Mr.  Wanklyn  is  silent. 

The  quantitative  examination  of  coffee  may  perhaps  be 
pronounced  less  ciifticult  than  that  of  tea.  The  facts  upon 
which  the  analysis  of  coffee  is  based  arc  that  it  contains 
no  starch,  that  when  roasted  its  percentage  of  sugar 
ranges  from  o-o  to  n-j,  and  that  its  ash  is  free  from  soda. 
The  first  point  enables  us  to  distinguish  a  whole  class  of 
possible  adulterants.  Chicory,  when  roasted,  contains  12 
to  iK  percent  of  sugar,  so  that  the  amount  of  chicory  pre- 
sent in  a  sample  of  coffee  may  be  approximately  estimated 
by  the  copper' reduction  test.  Thus  a  mixture  of  3  parts 
coffee  and  1  part  o(  chicory  would  contain  at  least  3-85 
percent  of  sugar.  A  colorimclrical  lest  is  also  recom- 
mended, the  tinctorial  power  of  chicory,  even  at  212", 
being  three  times  as  great  as  that  of  medium  roasted 
coffee.  In  solutions  made  at  common  temperatures  the 
difference  is  still  greater.  The  ash  of  chicory,  .is  bhown 
by  Mr.  Allen,  contains  a  f  ir  smaller  proportion  of  soluble 
salts  than  does  th.it  of  coffee. 

We  agree  with  Mr.  Wanklyn  that  dealers  who  sell 
coffee  mixed  with  chicory  should  be  compelled  to  declare, 
approximately,  not  merely  the  presence,  but  the  propot- 
tion  of  the  root.  We  differ  from  him,  however,  when  he 
considers  that  the  mixing  of  coffee  with  chicory  is— or 
rather  was — demanded  by  public  taste.  As  a  proof  that 
our  view  is  coned,  we  venture  to  prophesy  that  the  pro- 
posal to  have  the  proportions  of  the  admixture  stated  will 
meet  with  most  violent  opposition,  and  that,  if  it  becomes 
law,  dealers  will  all  at  once  discover  that  the  public  had 
better  buv  the  two  articles  separately  and  mix  for  them- 
selves. We  may  fairly  pronounce  this  work  to  be  one 
v.hi.  li  no  public  analyst,  chemist,  or  medical  man  can 
safely  dispense  with. 


City  of  Boston  :  Fifteenth  Annual  Report  of  the  Inspector 
of  Milk.  1S74. 

The  most  interesting  portion  of  this  official  document  is 
naturally  the  report  of  the  analyst,  Mr.  J.  M.  Merrick. 
Out  of  thirty-six  consecutive  samples  which  he  ha?  ex- 
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amined  he  announces  one  only  as  being  free  from  added  Third  Note  on  the  Eleflric  Conductivity  of  Woody 
water.    That  one  contained  15  7  per  cent  of  total  solids.  1  Bodies.— Th.du  Moncel.  -  -Hard  woods  part  lesseasily  than 


Elsewhere  he  gives  his  opinion  that  "  milk  to  be  marked 
pure  should  have  at  least  9-3  per  cent  of  solids  not  fat." 
If  to  this  we  add  an  average  amount  of  fat,  we  find  the 
total  solids  certainly  not  less  than  stated  by  Miillcr, 
Eisensluck,  and  Wanklyn.  Hence  Mr.  Merrick's  exten- 
sive experience  furnishes  additional  evidence  against  the 
notion,  taken  up  by  the  recent  Parliamentary  Committee 
on  the  Adulteration  of  Food,  that  the  total  solids  of  pure 
milk  may  fall  below  to  per  cent.  \W  commend  this 
matter  to  the  especial  attention  of  Mr.  Scwcll  Read  and 
his  colleagues. 


CORRESPONDENCE. 


THE  GLOVER  TOWER. 

To  the  Editor  of  the  Chemical  S'cws. 

Sir, — The  reporter  of  the  Moniteur  Scieiitifiquc,  in  his 
report  on  the  Vienna  Exhibition,  having  stated  that  the 
cost  of  erection  and  excessive  wear  and  tear  on  the  Glover 
tower  was  against  its  use  in  the  manufacture  of  sulphuric 
acid,  will  you  allow  me  to  use  the  following  as  an  answer 
to  it  for  the  benefit  of  your  readers  ? 

I  have  at  work  here  a  tower  which  was  erected,  January, 
1868,  at  a  cost  of  about  £450.  It  has  been  in  constant  use 
from  that  time  till  now,  and  has  cost  under  £70  in  repair?.  | 
During  the  same  period,  it  has  denilrated  and  concen-  . 
trated  upwards  of  73,000  tons  of  acid,  to  a  specific  gravity 
of  1*750,  entirely  by  the  combustion  of  15.400  tons  of 
pyrites,  no  coal  or  other  fuel  being  used.  The  tower  is 
still  at  full  work,  and  to  all  appearances  will  work  many 
years. 

I  am  aware  that  very  much  inferior  results  have  been 
obtained,  but  the  fault  has  always  been  in  the  con- 
struction or  management  of  the  apparatus,  and  i3  not 
inherent  in  it.— I  am,  &c, 

John  Gi.ovr.R. 

Wallaend-on-Tync,  August  25,  tR-4, 
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Comptes  Rendu*  HebAomcdaires  des  Seances  de  V Academic 
des  Sciettces,  No.  3,  July  20,  1874. 

Action  of  Two  Elements  of  the  Current. — J.  Ber- 
trand. — Ampere  concludes   that  two   parallel  curren's 
attract  each  other  when  their  direction  is  the  same,  but 
repel  each  other  when  it  is  opposite.    lie  generalises  this 
rule  by  extending  to  the  elements  of  the  current,  to  which 
he  applies,  whatever  may  be  their  relative  direction,  the 
idea  of  a  movement  of  the  same,  or  of  an  opposite  kind. 
Two  currents  are  said  to  be  of  the  same  kind  if  they 
both  depart  from  a  common  perpendicular,  or  if  they 
mutually  approach  each  other.    In  adopting  this  phrase- 
ology, it  becomes  no  longer  accurate  to  say  that  two 
currents  of  the  same  kind  attract  each  other.    It  is  not 
even  exactly  true  in  the  case  of  parallel  elements.    As  the 
assertion  has  been  re-produced  in  alj  works  on  physic?, 
and  is  made  to  serve  as  a  basis  for  several  important  ex- 
planations, M.  Bertrand  shows  that  it  is  net  in  harmony 
with  Ampere's  law,  and  undertakes  the  solution  of  the 
following  question  : — An  element  of  a  current  being  given, 
to  find  in  one  point  of  space  the  direction  which  must  be 
••signed  to  another  element,  in  order  that  their  mutual 
action  may  be  attractive,  repulsive,  or  neuter. 


soft  woods  with  the  moisture  which  they  have  stored  up.  and 
this  moisture,  after  the  first  superficial  drying  re-appears 
at  the  end  of  a  certain  time.  On  the  other  hand,  when 
completely  desiccated  they  takB  up  moisture  more  slowly 
from  the  atmosphere  than  do  soft  woods.  But  as  this 
absorption  is  continual,  they  become,  after  a  long  time, 
pervaded  by  a  large  quantity  of  moisture,  even  when  kept 
in  a  dry  place. 

Stratifications  of  Electric  Light. — M.  Neyreneuf.— 
Stratifications  of  the  electric  light  may  be  obtained  under 
the  following  circumstances,  which  render  it  possible  to 
produce  with  static  electricity  inversions  of  charge*  as 
rapid  as  those  given  by  the  use  of  Ruhmkorffs  coil  :— 
Suppose  the  two  condensers  of  Holtz's  machine  connected 
by  a  Geissler  tube  instead  of  communicating  by  a  con- 
tinuous piece  of  sheet  metal.  The  machine  is  then 
arranged  so  as  to  give  small  sparks,  succeeding  each 
other  with  great  rapidity.  Two  inverse  currents  will  then 
traverse  the  Geissler  tube,  showing  very  distinct  stratifi- 
cation. In  order  to  succeed,  even  with  very  long  and  wide 
tubes,  it  is  necessary  to  replace  the  ordinary  small  bottles 
with  jars  of  great  size.  Those  which  the  author  employed 
had  1573  square  centimetres  of  surface. 

Passivity  of  Iron.— A.  Rcnard.— Iron  may  be  rendered 
passive  in  ordinary  nitric  acid  at  from  37"  to  409  B.  by 
placing  a  single  wire,  0  02  m.  in  length  and  o-ooi  m.  in  thick- 
ness, in  20  to  30  c.c.  of  the  acid  at  the  temperature  of  17°. 
The  iron  is  at  first  briskly  attacked,  but  the  action  ceases 
spontaneously,  the  sooner  if  the  wire  is  moved  about,  and 
the  metal  then  becomes  passive.  If  20  to  30  c.c.  of 
ordinary  acid  of  the  same  strength  be  kept  at  temperatures 
of  from  o"  to  50,  several  iron  wires  may  be  rendered  pas- 
sive by  plunging  them  one  by  one  into  the  acid,  waiting 
each  time  till  the  action  has  subsided  in  order  to  avoid 
too  great  a  rise  of  temperature.  If  the  whole  mass  of  iron 
is  plunged  at  once  into  the  acid  the  action  is  too  energetic. 
Temperature  has  a  great  influence  on  the  above  pheno- 
menon. It  is  the  same  with  nitric  acid  of  4I0  to  45s  B., 
which  does  not  attack  iron  in  the  cold,  but  begins  to  act 
if  the  temperature  be  raised  to  a  suitable  degree.  The 
more  water  is  contained  in  the  acid,  the  lower  is  the  tem- 
perature at  which  it  acts.  Iron  may  also  be  rendered  passive 
in  common  nitric  acid  at  from  33'1  to  36^  B.,  and  at  tem- 
peratures from  17°  to  20*,  by  plunging  a  wire,  2  centi- 
j  metres  long  and  1  millimetre  in  diameter,  into  20  to  30  c.c. 
I  of  the  acid,  and  pressing  it  strongly  and  repeatedly  against 
the  side  of  the  glass.  With  acid  of  36°  B.  this  result  is 
produced  after  two  or  three  contacts  ;  with  acid  of  3-1"  B. 
a  little  more  time  is  requisite.  On  touching  passive  iron, 
immersed  in  ordinary  nitric  acid  with  a  platinum  wire, 
the  passivity  does  not  cease,  as  happens  with  a  copper 
wire.  This  fad  finds  its  explanation  in  the  following 
result :— An  iron  wire,  upon  which  a  gold  or  platinum 
wire  is  coiled,  is  only  very  slightly  attacked  when 
plunged  into  dilute  nitric  acid  at  from  300  tr>  40°  B..  and 
at  the  temperature  of  17'  .  The  iron  wire  becomes  sub- 
sequently passive.  These  experiments  arc  analogous  to 
those  of  Schccnbein,  in  which  iron  became  passive  when 
submitted  to  the  action  of  an  electric  current,  the  positive 
electrode  immersed  in  common  nitric  acid  being  of  iron. 

Action  of  Chloroform  on  Sodium-Aceto  Ether. — 
Oppenheim  and  PfaiT. — Not  adapted  for  abstraction. 

Isomeric  Compounds,  C.H^IIlr. — C.  Eriedel. — The 
author  denies  the  existence  of  a  third  isomer  of  this 
formula. 

Developir.cnt  of  Heat  Produced  by  the  Contact  of 
Sulphate  of  Soda  with  Water,  at  Temperatures  where 
the  Known  Hydrates  of  Sulphate  of  Soda  Cannot 
Exist,  and  where  this  Salt  is  only  Deposited  in  an 
Anhydrous  State  from  its  Saturated  Solution.— M. 
de  Coppet.— The  author's  recent  experiments  confirm  the 
conclusion  which  he  formerly  drew  fr 
congelation  of  the  solution  of  sulphate  o 
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Chimie  ct  de  Physique,  4  series,  t.  xxv.,  p.  5.12),  namely, 
that  this  solution  docs  not,  as  is  generally  thought,  con- 
tain merely  a  single  modification  of  sulphate  of  soda,  or  a 
mixture  of  hydrates  of  that  salt.  The  relative  quantities 
of  the  compounds  pre-existing  in  the  solution*  must  be  con- 
ceived as  varying  in  a  continuous  manner,  as  a  function  of 
the  concentration  and  of  the  temperature.  The  author's 
own  experiments,  and  those  of  Rudortf  (Poggendorjf's 
Annalai,  cxlv.,  p.  559).  lead  him  to  think  that  the  same 
holds  good  for  the  solutions  of  many  other  salts. 

Ethers  of  Normal  Prop)  1-Glyco!.— E.  Reboul.— Not 
adapted  fnr  abstraction. 

Experiments  on  the  Generation  of  Proto-Or- 
jranisms  in  Media  Protected  from  Atmospheric 
Germs. — M.  Onimus.— The  author  concludes  from  his 
experimenti  that  proto-organisms  may  be  formed  and 
developed  in  albumenoid  liquids  protected  from  the  air. 

Composition  of  Permanganate  of  Potash.--  E.  J. 
Maumene.— Phipson  and  Terreil  have  maintained  that  the 
permanganate  of  potash,  commonly  so-called,  is  merely  a 
himanganate,  and  that  manganese  forms  only  one  acid. 
Maumene  furnishes  experimental  evidence  that  the  ordi- 
nary view  is  correct. 

New  Method  of  Determining  Metals  and  Oxides. 
—  E.  J.  Maumene. — The  main  difficulty  in  determining 
both  metals  in  the  state  of  oxides  and  the  oxides  them- 
selves springs  from  the  readiness  with  which  oxides,  when 
heated  to  redness  in  the  air,  assume  varying  and  uncertain 
degrees  of  oxidation.  Copper,  for  instance,  if  determined 
in  the  state  of  oxide,  may  be  CiijO  nearly  pure  if  it  has 
been  ignited  at  a  high  temperature  and  cooled  quickly,  or 
CuO  if  it  has  been  cooled  slowly,  and  if  it  has  preserved 
the  state  of  molecular  division  which  it  had  before  ignition. 
One  and  the  same  weight  of  oxide  may.  therefore,  contain 
either  8SS9  per  cent  of  metal  or  only  So  per  cent, 
according  as  it  is  in  one  or  the  other  of  these  extreme 
cases.  This  difficulty  is  sometimes  got  over  by  reducing 
a  known  weight  of  the  oxide  in  a  current  of  hydrogen— an 
operation  not  without  difficulties,  and  involving  loss  of 
time.  It  is  easy  to  avoid  these  difficulties.  The  oxide, 
as  soon  as  it  has  been  ignited  until  th»;  filter  is  destroyed, 
is  moistened  with  a  slight  excess  of  sulphuric  acid,  and 
heated  with  the  needful  precautions  to  bring  it  to  the  state 
wO,S03,  which  is  very  easy.  In  taking  the  exact  weight 
of  the  sulphate  a  new  difficulty  apoears.  The  mlphate 
in  a  pulverulent  state  eagerly  attracts  moisture.  To  over- 
come this  drawback,  it  is  sufficient  to  arid  to  the  sulphate 
whilst  still  hot  a  known  weight  of  stearic  acid,  or  of  any 
ether  fatty  matter  fusible  and  not  volatile  between  200' 
an.)  300'. 

Lts  Mondes,  Revue  Hebdomadaire  des  Sciences,  par  L'Abbc 
Moigno,  No.  11,  1874. 
This  number  contains  no  original  chemical  matter. 
No.  12,  1S74. 

Assay  of  Beet-Roots.— M.  Corenwinder,  in  the 
Memorial  de  Lille,  gives  the  following  simple  process  for 
recognising  the  saccharine  value  of  the  seed  capsules  of 
the  beet.  All  those  intended  for  rrop.igation  are  plunged 
into  a  saline  solution  at  3  5"  IB.  ?).  The  good  ones  sink, 
whilst  the  inferior  kind;  remain  suspended. 

Beet-Root  and  Chemical  Manures.— 1000  kilos,  of 
nitrate  of  soda  supposed  to  be  pure  contain  364-7  kilos,  of 
Mvla,  representing  S^s'iS  kilos,  of  sulphate  of  soda. 
Hence  1000  kilos,  of  nitrate  of  soda  introduces  into  the 
soil  materials  capable  of  converting  375*75  kilos,  of 
•agar  into  molasses,  a  fact  which  explains  the  unsatisfac- 
tory results  obtained  by  sugar  manufacturers  when  this 
salt  has  been  used.  The  sulphate  of  ammonia  has  not 
this  injurious  property. 

No.  13,  1871. 

Putrefaction  Produced  on  the  Exclusicn  of  Air.— 
M.  Paul  Bert.— Meat  does  not  oxidise  or  putrefy  in  com- 


pressed air,  though  it  undergoes  changes  of  colour,  texture 
and  flavour.  Cr rtain  fermentations  may  be  arrested  by- 
oxygen  at  a  high  pressure.  Wine  may  be  prevented  from 
undergoing  the  acetous  fermentation  by  the  action  of  con- 
densed air. 

Electric  Conductibility  of  Woody  Substances. — 
M.  du  Moncel. 

Summary  of  Experiments  made  on  the  Ascending 
Movements  of  the  Same  Liquids  in  Capillary  Tubes 
and  in  Spongy  Papers.— C.  Decharme.— The  relative 
I  heights,  the  speed,  and  the  duration  of  the  spontaneous 
'  ascending  movements  of  I  quids  are  all  different  in 
capillary  tubes  from  what  they  are  in  strips  of  porous 
paper,  the  external  conditions  being  the  same  in  both  sets 
of  cases. 

No.  14,  1874. 

Dielectric  Constant  of  Certain  Gases. — L.  Bolts- 

mann.— 

*  I)  >.  rf.j."  i<>--^> 
Atmospheric  air  . .    ..    1*000294  1000294 
Carbonic  acid     ..     ..    1  "000473  1-000449 

Hydrogen    1-000132  1-000138 

Cirbonic  oxide  ..  ..  1000345  1-000340 
Nitrous  oxide     ..     ..     1-000497  1-000503 

Otefiant  gas   1-000656  1 -00067s 

Marsh  gas   1-000472  1-000443 

In  the  above  table  *  Do.  760  denotes  the  square  root  of 
the  dielectric  constant  (that  of  a  vacuum  being  taken  as 
unity),  and  10-760  the  coefficient  of  refraction,  both  at 
o''  C,  and  at  the  atmospheric  pressure  of  760  m.m.  The 
equivalence  of  these  two  quantities  agrees  with  the  theory 
of  Maxwell.  Gases  do  not  conduct  electricity  in  a  sensible 
amount. 

Trajectory  of  the  Electric  Spark.— A.  Toiler.— The 
traces  left  upon  surfaces  of  glass  covered  with  a  very  thin 
layer  of  lamp-black  by  electric  sparks  passing  from  one 
pointed  conductor  to  another,  show  under  the  microscope 
a  regular  structure.  Sparks  from  4  to  6  centimetres  long 
generally  trace  a  clear  furrow  3  m.m.  in  breadth  with  a 
dark  axis,  the  particles  of  soot  being  either  projected 
laterally  or  accumulated  along  the  axis.  On  the  side  of 
the  positive  conductor  the  trace  of  the  spark  is  almost 
al  ways  ramified  in  bundles,  which  is  not  the  case  on  the 
side  of  the  negative  conductor. 

Remedy  for  Hydrophobia.— J.  Jitzki,  of  Wilna.  finds 
that  the  venom  of  Coluber  berus  and  Viper*  bents  (both 
names  for  the  common  viper)  is  a  cure  for,  and  even  a 
prophylactic  against,  the  poison  of  rabies. 

Theoretical  Applications  of  the  Experiment  of 
Huyghens. — 1).  S.  Stroumbo.— This  interesting  optical 
paper  would  not  be  intelligible  without  the  accompanying 
diagrams. 


Journal  de  Physique,  January,  1S74. 

New  Method  for  Discussion  of  the  Problem  of 
Diffraction  in  the  Case  01  a  Cylindiical  Wave. -M. 

Cijinu. 

Optical  Method  of  M.  Lissajous  Applied  to  the 
Study  of  Sounding  Tubes.  —  M.  Bouibouie.— The 
author  employs  a  small  thin  dium  with  caoutchouc  mem- 
branes, its  interior  placed  in  communication  with  a  re- 
ceiver like  those  used  by  M.  Marey.  The  indications 
with  this  apparatus  are  opposite  to  those  given  by  a 
simple  membrane  :  the  excursions  of  the  drum  membranes 
are  greatest  at  a  node,  least  in  a  ventral  segment.  A 
lit'.le  mirror  is  glued  to  one  of  the  membranes,  and  is 
caused  to  reflect  a  ray  of  light,  as  in  M.  Lissajous's  ex- 
periments. 1  o  obtain  the  acoustical  figures  from  two 
rectangular  vibratory  movements,  the  author  stretches 
membranes  (with  mirrors)  across  the  ends  of  two  organ- 
pipes  and  a  ray  is  made  to  undergo  double  reflection  by 
the  minors.  >Qg 
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Experiments  on  Surfusion  and  Supersaturation. — 
M.  Gernez. — This  describes  some  good  arrangements  for 
realising  the  phenomena  with  phosphorus,  nitrate  of  lime, 
and  acetate  of  soda. 

Principle  of  Volta. — M.  Auguste  Righi.  -The  author 
seeks  to  prove  the  real  existence  of  an  electromotive  force 
of  contact  independently  of  all  chemical  aftion  of  the 
surrounding  medium.  He  describes  a  new  electrometer 
for  the  purpose. 

Apparatus  for  Showing  Conical  Refraction.— M. 
Laurent. 

Physico  Chemical  Researches  on  Gases  and  Liquids 
Condensed  by  Porous  Carbon. — M.  Melsens.— A  rtsumf, 
of  experiments  described  to  the  Belgian  Academy. 

February,  1874. 

Electro-Capillary  Experiments.— M.Lippmann.— See 
Comptcs  Rendus. 

New  Method  for  Discussion  of  the  Problem  of 
Diffraction  in  the  Case  of  a  Cylindrical  Wave.— M. 
Cornu.— Conclusion. 

Note  on  a  Means  of  Amplifying  Considerably  the 
very  Small  Displacements  of  a  Rigid  Rod. — M.  Dcprez. 
— He  connects  the  extremity  with  a  piston  moving  in  a 
space  completely  filled  with  liquid,  and  communicating 
with  a  capillary  tube  which  opens  to  the  air.  One  ob- 
serves the  variations  in  the  liquid  column.  A  displace- 
ment of  the  piston  1-1000  m.m.  may  in  this  way  be  repre- 
sented by  10  m.m.  The  suggestion  is  applicable  to  im- 
provement of  the  spherometer  and  like  instruments. 

Construction  of  a  Scale  of  Electrical  Resistance. 
— M.  Crova. 

Equivalent  Lens  of  an  Optic  System. — M.Lisleferme. 

Notice  of  Monography  of  Liquid  Bubbles. — MM- 
Marangoni  and  Stefanelli. — With  an  atmosphere  of  the 
vapour  of  the  sulphide  of  carbon  the  authors  succeeded  in 
obtaining  two  bubbles,  60  centimetres  diameter,  probably 
the  largert  that  have  ever  been  seen.  A  curious  effect 
observed  is,  that  a  bubble  does  not  vibrate  by  any  sound, 
however  violent,  transmitted  from  without,  whereas  it 
readily  vibrates  when  the  motion  comes  from  the  interior 
nir.  The  phenomena  of  rupture  of  bubbles,  the  deforma- 
tions of  connected  bubbles,  and  various  other  points  are 
treated. 

March,  1S74. 

Some  General  Theorems  Relative  to  Static  Elec- 
tricity.—M.  Bertrand.  The  theorems  are  already  known, 
but  new  and  simple  demonstrations  are  given,  connecting 
them  by  a  common  principle. 

Use  of  Quincke's  Interference  Apparatus  for  Con- 
struction of  an  Acoustic  Pyrometer.—  M .  Chautard. 

Centre  of  the  Corona  of  Aurora  Borealis. — M. 
I.espiault. 

Note  on  a  Means  of  Transmitting,  Simultaneously, 
Signals  in  Two  Directions  by  Means  of  a  Telegraphic 
Apparatus  of  Compressed  Air. — M.  Deprez. 

Some  Experiments  which  may  be  made  with  a 
Tuning-Fork. — M.  Gripon. — The  author  discusses  the 
movement  of  a  cord,  that  of  a  rod,  the  vibration  of  wires 
in  liquids,  and  the  movement  of  a  liquid  in  a  vibrating 
tube. 

Favre  and  Valson  on  Crystalline  Dissociation. — 
Given  in  full  elsewhere. 


and  hydrocarbon  gases  to  pats  through  granulated  bnnr-black  tpre- 
viously  (reed  from  calcareous  matters),  charcoal,  pumice-atone,  or  other 
suitable  porous  material,  contain?  1  in  a  platinum,  porcelain,  or  Other 
auitablc  tube  heated  to  anv  suitable  decree,  and  collecting  the  formed 


tesquichloride  in  any  suitable  receiver;  my  improved  process  con- 
sequently doea  entirely  away  with  the  utc  of  solar  light,  and  I  intend 
applying  the  same  to  the  manufacture  of  other  che-nical  product* 
besides  sesquichloride  of  carbnn  in  which  the  substitution  of  one  or 
more  equivalents  of  the  hydrogen  of  a  hydrocarbon  is  to  tike  place 
either  by  chlorine,  iodine,  bromine,  fluorine,  or  other  similar  agent*. 

ImfrmmtuU  in  tkt  extraction  of  sulphur  from  sulphur  ore  1.  and  iu 
the  purification  of  sulphur.  William  Mcrir)  O  Shea,  Beaufort  C.arder.s, 
Middlesex.  December  17,  1*71.—  No.  415.?.  According  10  this  Pro- 
visional Specification,  the  sulphur  ore  or  crude  sulphur  11  placed  in 
retorts  heated  externa  ly  by  steam.  To  produce  flowers  of  ulphur, 
melted  sulphur  is  run  in  a  continuous  stream  into  a  heated  tube  cr 
vessel,  an  I  is  evaporated  aa  rapidly  as  it  enters 

Improvements  in  the  manufacture  of  hydrochloric  nciJ.  Alexander 
Robertson  Arrott,  chemist.  Saint  Helen's,  Lancaster.  December  IS, 
1873.— No.  41^14.  The  object  of  th^a  invention  is  the  obtninin;;  hydro- 
chloric  acid  from  chloride  of  calcium. 

Improvement  in  the  evaporation  of  water,  such  improvements  being 
applujb  c  to  the  treatment  of  sen-age  and  of  srttutf  solutions.  Paul 
Curie, Gresham  House,  London.  December  to,  1S71.— No. 418:.  This 
invention  consists  in  producing.!  mixture  of  air  and  hot  cases  suitable 
for  the  process  of  evaporation,  such  cases  being  obtained  by  the  com- 
bustion of  fuel,  either  under  steam-boilers  or  in  other  furnaces.  The 
gases  so  obtained  arc  then  driven  or  aspirated  into  a  reservoir,  in 
which  they  are  miied  with  a  sufficient  quantity  of  cold  air  to  bring 
the  whole  d>wn  to  any  desired  temperature.    The  mixture  of  a:r  ami 


PATENTS. 


COMPLETE 


hot  gases  is  then  blown  through  the  liquid  sewage  or  saline 
and  the  evaporation  of  the  water  thereby  rapidly  effected. 

Improvements  applicable  to  the  manufacture  of  aluminium.  Alfred 
Vincent  Newton,  mechanical  draughtsman.  Chancery  Lane.  Middle- 
sex. (A  communication  from  Frederic  Jacquemart,  Paris  1.  Decem- 
ber 22,  1S73  —No.  4204.  The  object  of  this  invention  is  to  facilitate 
the  manufacture  of  aluminium  by  preparing  an  artificial  cryolite  for 
use  in  that  manufacture. 

An  improved  process  for  the  manufacture  of  artificial  butler,  lard,  e-r 
shortening,  for  culinary  and  other  purposes.  W  illiam  Robert  Lake, 
of  the  firm  »f  Hascltine,  Lake,  and  Co  ,  patent  agents,  Southampton 
Buildings.  London.  (A  communication  from  L.  D.  Roudebush,  New 
York).  December  22,  1873.— No.  4209.  The  said  invention  relates  to 
an  improved  process  of  manufaclur  ng  a  substance  to  be  used  as  a  sub- 
stitute for  ordinary  buf.er,  and  other  like  substances  for  culinary  and 
other  purposes. 

Improvements  in  the  manufacture  cf  toab.and  is  apparatus  emfloyed 
therein.  Michael  Henry,  patent  agent.  Meet  Chambers,  Fleet  Street. 
London.  < A  communication  from  Jean  Hector  Destibeaux,  Boulevart 
Saint  Martin,  Paris).  December  23.  1S73.— No.  4211.  Stearic  acid  or 
other  concrete  fatty  acid  is  melted  or  dissolved  in  uleine  or  other  oi'y 
or  fatty  body  under  a  gentle  heat,  and  h>  drated  or  hydrous  caustic  soda 
is  added  to  the  mixture,  such  caustic  soda  containing  an  anhydrous 
proportion  by  weight  of  the  fatty  body.  Double-bottomed  frames  or 
scsses  are  described  having  r-  movable  bottoms.    Resirs  may  te  used. 

Improvements  in  scouring  uool  and  in  utilising  the  pro  mcts  resu.ttng 
therefrom  Dr.  George  Lunge,  South  Shields.  Durham.  (A  com- 
munication dora  Dr  Karl  Kraut,  Hanover,  Germany).  December  aj. 
1873.— No.  4>t2.  The  raw  wool  is  wjshed  in  the  ordinary  apparatus 
by  means  of  warm  water  to  which  carbonate  of  potassium  has  been 
added.  The  washing-waters  are  collected  in  tanks,  and  allowed  to 
stand  until  the  solid  impurities  subside.  The  supernatant  liquur  is 
then  evaporated  to  dryness,  and  the  residue  heated  in  the  bed  of  a 
furnace  until  it  takes  fire  and  bums  off.  The  result  is  an  ash  which  is 
often  mixed  with  carbonaceous  ma  ter  containing  the  caio«n*tc  of 
potassium  employed  for  scouring,  and  the  potassium  present  in  the 
Wool  employed,  the  latter  also  mainly  in  the  slate  of  carbonate.  Th  : 
ash  is  then  lixiviated,  a  solution  of  carbonate  of  potassium  being 
yielded.  One  portion  of  such  carbonate  of  potassium  is  used  for 
scouring  a  fiesh  quantity  of  wool,  and  the  portion  not  so  employed  it 
evapntated  to  dryness  and  calc  ncd,  yielding  a  fine  kind  ,if  potash. 

Improvements  IN  the  preparation  of  pr  dints  of  aniline  and  matters 
from  uhuh  aniltm  is,  or  may  be,  derived  su-.table  to  be  used  111  dye ,ng 
and  printing  and  in  the  preparation  of  colouring  matters.  John 
Casthcla*,  manufacturing  cbcmist,  Crumpall  Vale  Chemical  Work*, 
near  Manchester.  December  24,  1873.— No.  4225.  According  to  this 
invention  aniline  or  nitro-ben/me  is  treated  with  sulphuric  acid  in 
excess  and  witn  bichromate  of  potash  or  other  oxi  Using  agent,  with 
or  without  heat.  From  the  product  a  soluble  colouring  matter  can  be 
extracted,  which  imparts  a  brown  tint  to  woollen  or  other  mattcn,  the 
said  brown  t  nt  changing  to  black  when  the  dyed  matters  are  treated 
with  a  bath  of  bichiomale  of  potash,  followed  by  an  alkaline  bath. 
Chromic  acid,  ammomacal  solution  of  copper,  salt  of  copper, 
several  other  agents  may  be  substituted  for  the  bichromate  ot  pot 
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Improvements  in  the  manufacture  of  tesquichloride  of  carhon  and 
Other  chemical  products.  Albert  Eugene  Damoiseau,  Paris.  Decem- 
ber 13,  1873.— Nt 
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TO  CORRESPONDENTS. 

',  •  Vol.  XXIX.  of  the  Chemical  News,  containing  a  copious  index, 
is  now  ready,  price  11s.  4d.,  by  post,  12s.,  handsomely  bound  in 
cloth,  gold  lettered.  1  he  cases  lor  binding  may  be  obtained  at 
our  ofhec,  price  is.  6d.  Subscribers  may  have  their  copies  bound 
for  2S.  6d.  il  sent  to  our  office,  or.  if  accompanied  by  a  cloth  case, 
for  :s.  Subscribers  wishing  to  complete  their  sets  of  volumes 
are  requested  to  apply  to  the  publisher,  who  will  give  them 
information  respecting  scarce  numbers  and  volumes.  Vol.  xxx. 
commenced  on  July  3rd,  and  will  be  complete  in  twenty-six 
numbers.  Rbadino  Casks,  price  !•.  6d.  each,  post  free,  may  also 
be  obtained  at  tbe  Office. 
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HINTS  TO  STUDENTS. 


In  this  number  we  give  an  account  of  the  various 
colleges,  institutions,  and  private  establishments 
where  the  science  of  chemistry  is  taught,  and  where 
those  who  wish  to  devote  themselves  to  its  study 
may  find  the  requisite  facilities  and  the  needful 
guidance.    It  will  be  evident  at  a  glance  that  these 
facilities  are   now  far  more  abundant  and  more 
accessible  than  was  the  case  a  quarter  of  a  century 
ago.     But  the  serious  question  naturally  arises, 
whether  the  opportunities  for  study  and  research 
now  existing  are  put  to  the  best  use,  and  whether 
they  arc  bearing  the  fruit  that  might  be  hoped  ? 
True,  the  number  of  chemical  students,  counted  up 
statistically,  has  very  greatly  increased.    But  there 
arc  students,  and  students.   There  are  some  who 
bring  to  their  tasks  devotion  to  science,  patience, 
perseverance,  and  a  disposition  to  be  accurate  in 
everything.    There  are  others  who  may,  indeed, 
attend  the  lecture-rooms  and  the  laboratories  of 
celebrated  professors,  but  who  do  not  believe  in 
work  and  never  earnestly  seek  to  qualify  themselves 
for  it.   The  first-mentioned  class  we  honour  ;  as  for 
the  latter,  we  deplore  their  very  existence.    If  work 
is  not  to  be  done  accurately,  it  had  better  not  be 
done  at  all.    If  a  young  man  is  not  to  become  a 
sound  chemist,  he  had  better  leave  the  study  to 
others.    Careless   work  hinders   the   progress  of 
science,  and  must  be  cleared  away,  often  at  great 
expense  of  time  and  labour,  before  anything  satis- 
factory can  be  done.   Unsound,  incompetent  chemists 
injure  the  confidence  of  the  public  in  the  resources 
of  science  and  in  the  benefits  to  be  drawn  from  its 
revelations,  and  lower,  not  their  own  professional 
status  only,  but  that  of  their  worthier  contemporaries. 
Let  us  bear  in  mind,  that  to  have  learnt  a  few 
chemical  crotchets,  to  have  absorbed  a  few  para- 
doxes, and  to  have  committed  to  memory  a  legion  of 
formula?,  do  not  make  a  man  a  chemist.  Before 
we  accord  that  title  to  any  one,  we  must  be  satisfied 
as  to  his  power  to  do  actual  work.    He  may  have 
passed  examinations  innumerable ;  he  may  be  rich 
in  the  inventory  of  other  men's  treasures.  We 
would  put  in  his  hands  a  loaf,  and  ask  him  to  say 
how  much  alum  is  present  in  it.    We  would  give  him 
a  sample  of  apatite  or  of  cobalt  ore,  and  bid  him 
determine  the  phosphoric  acid  in  the  one,  or  the  pure 
cobalt  in  the  other.    Or  we  would  take  him  to  the 
blue-vat,  the  lead  chambers,  the  black-ash  furnace, 
and,  pointing  out  to  him  some  of  the  unsettled  ques- 
tions which  there  frequently  come  before  the  ob- 
server, we  would  ask  him  to  undertake  its  investiga- 
tion.   If  we  found  him  able  to  deal  accurately  with 
such  subjects,  we  would  bid  him  good  speed,  even 
though  his  knowledge  of  nomenclature  and  formulae 
were  of  the  slenderest,  and  though  he  might  not  be 
able  to  draw  a  single  "  spread  eagle  "  or  "  crochet 
pattern  "  on  the  black-board. 

Indeed,  slightly  modifying  a  familiar  saying,  we 
might  declare  that  names  and  formulx*  arc  the  slaves 
of  wise  men,  but  the  masters  of  fools.  They  arc,  at 
the  best,  subordinate  means  to  an  end,  and  to  mistake 


them  for  the  end  itself  is  to  radically  misconceive 
the  very  nature  of  science.  A  name  which  the  eye 
cannot  take  in  a  single  glance,  which  you  cannot 
copy  without  looking  back  two  or  three  times  to  the 
original  document,  is  to  be  condemned  on  the  mere 
ground  of  its  length,  no  matter  what  other  recom- 
mendations it  may  possess.  The  nomenclature  so 
much  in  fashion  at  the  present  day  is  about  as  well 
adapted  to  assist  reasoning  on  chemical  questions  as 
would  be  the  Roman  numerals  to  serve  in  arith- 
metical operations. 

Let  it  not  be  thought  that  we  undervalue  theory, 
or  that  we  would  advise  the  student  to  limit  himself 
to  the  mere  establishment  of  facts.  We  hold  that 
facts  only  receive  their  full  value  when  duly  co- 
ordinated by  sound  theories.  But  between  such 
theories  and  hypotheses,  neither  verified  nor  capable 
of  verification,  there  is  a  heaven-wide  difference. 
The  more  rapidly  science  is  advancing,  the  more 
necessary  it  becomes  to  guard  it  from  taking  a  wrong 
direction. 

It  is  a  fortunate  circumstance  that,  in  chemistry, 
the  abstract  and  the  practical  lie  very  near  together. 
We  can  scarcely  solve  any  of  the  difficulties  daily 
encountered  in  the  chemical  arts  without  aiding  the 
progress  of  pure  science.  And  how  often  researches 
undertaken  from  the  love  of  abstract  knowledge  have 
led  the  enquirer  to  discoveries  of  practical  value,  has 
become  almost  a  truism. 

For  all  this,  we  cannot  advise  anyone  to  give  his 
attention  to  chemistry  except  he  feels  in  it  an  attrac- 
tion independent  of  outward  remuneration.    As  com- 
pared with  men  in  other  professions,  the  chemist, 
however  eminent,  reaps  but  slender  rewards.    At  the 
same  time,  he  is  denied  the  privilege  of  being  mis- 
taken, which  is  conceded  to  all  the  rest  oi  mankind. 
If,  therefore,  the  ordinary  prizes  of  life  are  the  sole 
motive  of  the  student,  we  should  advise  him  to  leave 
the  laboratory  and  embark  in  engineering  or  in  law. 
But  if  he  feels  a  sincere  attraction  for  the  most 
fruitful  and  the  most  varied  of  all  the  sciences,  let 
him  then  persevere.     The  time  will  surely  come 
when  the  services  of  chemistry  to  civilisation  and  to 
industry  will  be  better  appreciated  than  at  present, 
and  when  the  claims  of  chemists  will  meet  with  full 
recognition. 


SCHOOLS  OF_CHEMISTRY,  &c. 

EXAMINING  BOARDS. 

UNIVERSITY    OF  LONDON. 
Candidates  for  any  Degree  granted  by  this  University 
are  required  to  have  passed  the  Matriculation  Examination, 
to  which  no  candidate  is  admitted  unless  he  has  produced  a 
certificate  showing  that  he  has  completed  his  sixteenth  year. 

The  Fee  for  this  Examination  is  £7. 

The  Examination  will  be  held  on  Monday,  January  nth, 
1S75.  It  is  conduced  by  means  of  Printed  Papers ;  but 
the  Examiners  are  not  precluded  from  putting,  for  the 
purpose  of  ascertaining  the  competence  of  the  Candidates 
to  pass,  vir.i  voce  questions  to  any  Candidate  in  the  sub- 
jetf*  in  which  they  are  appointed  to  examine. 

Candidates  are  not  approved  by  the  Examiners  unless 
they  have  shown  a  competent  knowledge  in  each  of  the 
following  subjects  according  to  the  details  specified  under 
the  several  heads  : — 
I.  Latin. 

3.  Any  two  of  the  following  Languages : — Greek 
French,  and  German. 
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Cersar 

Livy 

Cicero 


Ovid 


•  At  the  Elimination  of  January,  1S7J.  Greek  will  be  ranked  na 
optional  with  Prench  ar.d  German,  so  that  it  will  be  sufficient  for  any 
Candidate  to  papain  any  ore  cf  these  three  Lan^unccj ;  thuui;h  cicdit 
will  be  given  to  Candidates  in  Grrek  m  addition  to  Prench  or  German. 

i  The  I  atin  Subnets  for  187J  and  1876  are- Pur  January,  1875  :— 
lluttitc,  Odts,  Kool*  hi.  and  iv.  Tor  June,  1S7S :  —  Sailust,  The  Con- 
spiracv  of  Catiline.  Por  January,  1876:  —ClCtro.  De  Amu  itin  and  P10 
I.f-»;e  Manila.    Pur  Juae,  l9ft  -.—lloract,  OJcs,  Htmks  1.  and  li. 

I  Can-iaates  may  substitute  Getruan  for  Greek. 

1  The  Greek  Subject*  fot  1.175  and  1870  arc— Por  January,  i$7S: — 
A'rno/iAoi.  ilrlimica,  ll.Hik  vii.  Pur  June,  1S75 :  —  llonur,  Od>i*ey, 
Book,  avii.  For  January,  1876:— Xtnofihon,  Anabasis,  lio.  k  vi.  por 
June,  1876  :— Xtnof hon,  Anabasis,  Book  ii 


3.  The  English  Language,  English  History,  and  Modern 
Geography. 

4.  Mathematics. 

5.  Natural  Philosophy. 

6.  Chemistry. 

The  following  are  the  particulars  of  the  foregoing  sub- 
jects of  Examination  :— 

Languages.' 

Latin — 

One  Latin  subject,  to  be  selected  by  the  Senate  one  year 
■ltd  a  half  previously  from  the  works  of  the  undermen-  i 
tioned  authors : — t 

Virgil  One  Book  of  the  Georgics,  and  one  Book  of  the 
JEneid. 

Horace  Two  Books  of  the  Odes. 

Sailust  The  Conspiracy  of  Catiline,  or  the  War  with 
Jugurtha. 
Two  Books  of  the  Gallic  War. 
One  Book. 

De  Senectute  or  De  Amicitia,  with  One  of  the 
following  Orations— Pro  Lege  Manilla,  either 
of  the  four  Catiltnarian  Orations,  Pro  Archia, 
Pro  M.  Marcello. 
One  Book  of  the  Metamorphoses,  and  one  Book 
of  the  Epistles  or  Heroides. 
The  Paper  in  Latin  will  contain  passages  to  be  trans- 
lated into  English,  with  questions  in  History  and  Geo- 
graphy arising  out  of  the  subjects  of  the  book  selected. 
Short  and  easy  passages  will  also  be  set  for  translation 
from  other  books  not  so  selected.    A  separate  Paper  shall 
be  set  containing  questions  in  Latin  Grammar,  with 
simple  and  easy  sentences  of  English  to  be  translated  into 
Latin. 
Greek*— 

One  Greek  subject,  to  be  selected  by  the  Senate  one  year 
and  a  half  previously  from  the  works  of  the  undermen- 
tioned authors:  ||— 

Homer      One  Book. 

Xenophon  One  Book. 

The  Paper  in  Greek  will  contain  passages  to  be  trans- 
lated into  English,  with  questions  in  Grammar,  and  with 
questions  in  History  and  Geography  arising  out  of  the 
subjects  of  the  book  selected.  Short  and  easy  passages  will 
also  be  set  for  translation  from  other  books  not  so  selected. 
French — 

The  Paper  in  French  will  contain  passages  for  trans- 
lation into  English,  and  questions  in  Grammar,  limited  to 
the  Accidence. 
German — 

The  Paper  in  German  will  contain  passages  for  trans- 
lation into  English,  and  questions  in  Grammar,  limited 
(except  when  German  is  taken  as  an  alternative  for  Greek) 
to  the  Accidence. 

The  English  Language,  English  History,  and  Modern 
Geography — 

Oithography.  Writing  from  Dictation.  The  Gram- 
matical Structure  of  the  Language.  • 

History  of  England  to  the  end  of  the  Seventeenth 
Century,  with  questions  in  Modern  Geography. 

Mathematics. 

Arithmetic— 
The  Ordinary  Rules  of  Arithmetic. 
Vulgar  and  Decimal  Fractions. 
Extraction  of  the  Square  Root. 


Algebra— 

Addition,  Subtraction,  Multiplication,  and  Division  of 
Algebraical  Quantities. 
Proportion. 

Arithmetical  and  Geometrical  Progression. 
Simple  Equations. 
Geometry — 

The  First  Four  Books  of  Euclid,  or  the  subjects  thereof. 
Natural  Philosophy.' 

Mechanics — 

Composition  and  Resolution  of  Statical  Forces. 
Simple  Machines  (Mechanical  Powers) — Ratio  of  the 
Power  to  the  Weight  in  each. 
Centre  of  Gravity. 

General  Laws  of  Motion,  with  the  chief  Experiments 
by  which  they  may  be  illustrated. 

Law  of  the  Motion  of  Falling  Bodies. 
Hydrostatics,  Hydraulics,  and  Pneumatics — 

Pressure  of  Liquids  and  Gases,  its  equal  diffusion,  and 
variation  with  the  depth. 

Specific  Gravity,  and  modes  of  determining  it. 
The  Barometer,  the  Syphon,  the  Common  Pump  and 
Forcing-Pump,  and  the  Air-Pump. 
Optics— 

Laws  of  Reflection  and  Refraction. 
Formation  of  Images  by  Mirrors  and  Simple  Lenses. 
Heat- 
lii    sources.     Expansion.     Thermometers — relations 
between  different  Scales  in  common  use.  Difference 
between  Temperature  and  Quantity  of  heat.    Specific  and 
Latent   heat.    Calorimeters.    Liquefaction.  Ebullition. 
Evaporation.    Conduction.    Convection.  Radiation. 

Chemistry. 

Chemistry  of  the  Non-Metallic  Elements;  including 
their  compounds  as  enumerated  below — their  chief  physi- 
cal and  chemical  characters— their  preparation— and  their 
characteristic  tests. 

Oxygen,  Hydrogen,  Carbon,  Nitrogen.  Chlorine,  Bro- 
mine, Iodine,  Fluorine.    Sulphur,  Phosphorus,  Silicon. 

Combining  Proportions  by  weight  and  by  volume. 
General  nature  of  Acids,  Bases,  and  Salts.  Symbols  and 
Nomenclature. 

The  Atmosphere— its  constitution;  effects  of  Animal 
and  Vegetable  life  upon  its  composition. 

Combustion.  Structure  and  properties  of  Flame.  Nature 
and  composition  of  ordinary  !•  uel. 

Water.  Chemical  peculiarities  of  Natural  waters,  such 
as  rain-water,  river-water,  spring-water,  sea-water. 

Carbonic  Acid.  Carbonic  Oxide.  Oxides  and  Acids  of 
Nitrogen.  Ammonia.  Olefiant  Gas,  Marsh  Gas,  Sul- 
phurous and  Sulphuric  Acids,  Sulphuretted  Hydrogen. 

Hydrochloric  Acid.  Phosphoric  Acid  and  Phosphuretted 
Hydrogen.  Silica. 

On  Monday  morning  at  9  o'clock  in  the  week  next  but 
one  ensuing,  the  Examiners  will  publish  a  List  of  the 
Candidates  who  have  passed,  an-anged  in  alphabetical 
order.  And  on  the  Monday  morning  next  following,  at 
9  o'clock,  the  Examiners  will  publish  a  List  of  the  Can- 
didates who  have  passed,  arranged  in  Three  Divisions — in 
the  Honours  Division  in  the  order  of  proficiency;  in  the 
First  and  Second  Divisions  in  alphabetical  order. 

A  Pass  Certificate,  signed  by  the  Registrar,  will  be 
delivered  to  each  Candidate  who  applies  for  it,  after 
the  Report  of  the  Examiners  shall  have  been  approved  by 
the  Senate. 

If  in  the  opinion  of  the  Examiners  any  Candidates  in 
the  Honours  Division  of  not  more  th.tn  Twenty  year?  of 
af;e  at  the  commencement  of  the  Examination  shall 
possess  sufficient  merit,  the  first  among  such  Candidates 
will  receive  an  Exhibition  of  Thirty  Pounds  per  annum 
for  the  next  Two  Years  ;  the  second  among  such  Candi- 
dates will  receive  an  Exhibition  of  Twenty  Pounds  per 
annum  for  the  next  Two  Years;  and  the  third  will  receive 

•  The  Questions  in  Nitural  Philosophy  will  be  of  a  atnctly  ele- 
mentary character. 
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an  Exhibition  of  Fifteen  Pounds  per  annum  for  the  next 
Two  Years;  such  inhibitions  to  be  payable  in  quarterly 
instalments,  provided  that  on  receiving  each  instalment 
the  Exhibitioner  declares  his  intention  of  presenting 
himself  either  at  the  two  Examinations  for  13, A.,  or  at  the 
two  Examinations  for  D.Sc,  or  at  the  First  LL.B.  Ex- 
amination, or  at  the  Preliminary  Scientific  and  First  M.B. 

Examinations,  within  Three  Academical  Years*  from  the 

time  of  his  passing  the  Matriculation  Examination. 

Under  the  same  circumstances,  the  fourth  among  such 

Candidates  will  receive  a  Prize  to  the  value  of  Ten  Pounds 

in  Books,  Philosophical  Instruments,  or  Money  ;  and  the 

fifth  and  sixth  will  each  receive  a  Prize  to  the  value  of 

Five  Pounds  in  Books,  Philosophical  Instruments,  or 

Money. 

Any  Candidate  who  may  obtain  a  place  in  the  Honours 
Division  at  the  Matriculation  Examination  in  January 
is  admissible  to  the  First  B.A.  or  to  the  First  B.Sc. 
Examination  in  the  following  July.  But  such  Candidate 
will  not  be  admissible  to  the  Second  B.A.  or  to  the 
Second  B.Sc.  Examination  in  the  ensuing  year,  unless  he 
has  have  attained  the  age  of  Eighteen  years. 

First  B.Sc.  Examination. 

The  First  B.Sc.  Examination  commences  on  the  third 
Monday  in  July, 

No  Candidate  (with  the  exception  of  such  as  have 
obtained  Honours  at  the  Matriculation  Examination  in 
the  preceding  January)  is  admitted  to  this  Examination 
within  one  academical  year  of  the  time  of  his  passing  the 
Matriculation  Examination. 

The  Fee  for  this  Examination  is  £5. 

The  Examination  includes  the  following  subject  :— 

Mathematics. 

Arithmtlk — 

The  ordinary  Rules  of  Arithmetic. 

Vulgar  and  Decimal  Fractions. 

Extraction  of  the  Square  Root. 
Algebra— 

Addition,  Subtraction,  Multiplication,  and  Division  of 
Algebraical  Quantities. 

Algebraical  Proportion  and  Variation. 

Permutations  and  Combinations. 

Arithmetical  and  Geometrical  Progression. 

Simple  and  Compound  Interest ;  Discount  and  An- 
nuities for  terms  of  years. 

Simple  and  Quadratic  Equations. 

The  nature  and  use  of  Logarithms. 
Geometry — 

The  relations  of  Similar  Figures. 

The  Eleventh  Book  of  Euclid  to  Prop,,  21,  or  the  sub- 
jects thereof;  together  with  the  elementary  properties  of 
the  Sphere,  treated  geometrically. 

The  Mensuration  of  the  simpler  Plane  and  solid  Figures, 
including  the  Cylinder  and  Cone. 

The  equation'to  the  Straight  Line  and  the  equation  to 
the  Circle  referred  to  rectangular  co-ordinatcB. 

The  equations  to  the  Conic  Sections  referred  to  rectan- 
gular co-ordinates. 
Plane  Trigonometry — 

Plane  Trigonometry  as  far  as  to  enable  the  Candidate 
to  solve  all  the  cases  of  Plane  Triangles. 

•  By  the  term  "Academical  Year  "is  ordinal  ily  meant  the  period 
intervening  between  any  Examination  and  an  Examination  of  a  higher  I, 
trade  in  the  follow-inc.  >ear;  which  period  may  be  cither  more  or  leas  I 
than  a  Calendar  year.    Thin  the  into  vnl  between  '.hi  t  int  Examina-  I 

t  ons  in  A»U.  Science,  and  Medicine,  and  iheSrrr'n  1  Examination*  cil  as  deJucexl  from  the  history  of  the  ini 
the  next  year  in  those  {"acuities  respectively,  is  about  sixteen  rnorihs,  I  '   ,  .„  xr  .1.. 

-h.Nt  the  interval  between  the  Second  U.A.  Exam.naiion  and  the  ;  Kquivalent  Numbers.     Equivalent  Volu 
M.A.  Examination  of  the  next  year,  or  b«tw.en  the  Second  B.Sc.  Ex-  i 
orrination  and  the  O  Sc.  Examination  of  the  next  year,  i*  less  ti;»n 
eight  months.    Nevertheless,  each  uf  these  intervals  i*  Counted  as  an 
"  academical  Year." 

I  Candidates  who  past  in  all  the  subjects  of  the  l  irst  B.Sc. 
Examination,  and  also  at  the  \t\me  time  in  the  Er.iftkal  Chcm  stry  of 
Hie  Preliminary  Scientific  t M B.)  Examination,  will  be  considered  as 
having  patted  both  the  First  U.Sc.  Examination  and  the  Preliminary 
Scientific  (M  B.)  Examination,  without  being  required  to  pay  an 
additional  Fee. 


The  expression  for  the  Area  of  a  Triangle  in  terms  o 
its  sides. 

Mechanical  Philosophy. 

(The  subjects  marked  with  an  asterisk  are  to  be  treated 
independently  of  mathematical  symbols,  or  only  by 
simple  geometrical  methods.) 
•Statics  — 

Elementary  Statics,  including  the  Resolution  of  Forces, 
the  Mechanical  Powers,  and  the  Centre  of  Gravity. 
'Dynamics — 

Elementary  Dynamics,  including  the  Laws  of  Motion, 
and  propositions  required  for  determining  the  Rectilinear 
Motion  of  a  Body  whether  free  or  along  inclined  planes. 
'Hydrostatics,  Hydraulics,  and  Pneumatics — 

Elementary  propositions  respecting  the  nature,  trans- 
mission, and  intensity  of  Fluid  Pressure,  and  the  Con- 
ditions of  Equilibrium  of  Floating  Bodies. 

Specific  Gravity,  and  modes  of  determining  it. 
The  Common  Pump  and  Forcing-Pump. 
The  Hydrostatic  Press. 
The  Barometer. 
The  Air-Pump. 
The  Stcam-Engine. 
•Optics— 

Laws  of  Reflexion  and  Refraction  ;  Reflexion  at  plane 
mirrors;  Reflexion  at  spherical  mirrors,  and  Refraction 
through  lenses,  the  incident  pencils  being  direct.  De- 
scription of  the  Eye  ;  Simple  Instruments ;  Camera 
Obscura  and  Simple  Telescope. 

Natural  Philosophy. 

Heat— 

Sources  of  Heat;  conduction — convection. 
Effects  of  Heat  ;  expansion  generally— of  water— of 
gases  and  vapours  ;  liquefaction  ;  vapourisation  ;  latent 
heat ;  expansive  force  of  steam ;  dew-point ;  gases  and 
vapours  compared. 
Specific  Heat. 

Thermometers ;  Pyrometers. 
Heat  in  the  Radiant  state. 
Electricity — 

Sources  of  Electricity. 

Static  Electricity;  dual  character — insulation — induction 
— specific  inductive  capacity — equivalent  antithetic  states 
— disruptive  discharge — convection  ;  Electroscopes — Ley- 
den  Jar,  &c. 

Dynamic  Electricity  ;  conduction—the  electric  current 
—derived  currents— ;nduaion  of  currents ;  Voltaic  Pile 
and  other  voltaic  arrangements. 

Thermo- Electricity ;  Electro-Thermometer. 

Magnitifin — 

Magnets,  the  Earth,  &c;  Induction— communication- 
retention— .Magnetic  relations  of  iron,  steel,  &c. 

Electro-Magnetism— as  in   the  spark— in  conducting 
media— in  soft  iron  ;  Magneto-Electricity  ;  principle  of 
Electro-Magnetic  and  Magneto- Electric  machines. 
Terrestrial  Magnetism. 

Inoroanic  Chemistry. 
Matter;  simple  and  compound. 

Elementary  bodies  classed.  Metallic  and  Non-Metallic 
bodies. 

Chemical  combination  and  Mechanical  Mixture.  Solu- 
tion. 

Outlines  of  Crystallography.  Isomorphism.  Dimor- 
phism. Allotropic  condittons  of  matter.  Chemical 
Affinity.    Laws  of  Combination  by  weight  and  by  volume, 

individual  elements, 
mes.  Symbolical 

Notation,  including  questions  on  the  Unitary  System. 
Formul.x.  Nomenclature. 

Chemical  actions  produced  under  the  influence  of  Heat. 
Nature  of  Combustion.  Structure  and  properties  of  Flame. 
Principles  of  Ilium  nation.    Chemical  action  of  L  glit, 
Photography. 
Oxygen.  Ozone. 
Hydrogen.  Water. 


Digitized  by  Google 


126 


Schools  of  Chemistry. 


i  Chemical  News, 

(    Sept.  II,  1S74. 


Nitrogen.  Chemical  constitution  of  the  Atmosphere. 
Diffusion  of  Gases.  The  Oxides  of  Nitrogen  ;  N.tnc  Acid. 

A  Chlorine,  Bromine,  and  Iodine.    Their  compounds  with 
Oxygen  and  Hydrogen.    Theory  of  Bleaching. 
Fluorine  and  Hydrofluoric  Acid. 

Sulrhur.  Sulphurous  Acid.  Manufacture  and  Chemical 
applications  of  Sulphuric  Acid.  Other  Oxygen  compounds 
of  Sulphur.    Sulphuretted  Hydrogen. 

Phosphorus.  Oxygen  and  Hydrogen  compounds  of 
Phosphorus.    Theory  of  Acids.    Monobas.c,  Dibasic,  and 

Tribasic  Acids.  .  _   ,     .  ... 

Carbon.  Carbonic  Oxide  and  Carbonic  Acid.  The 
principal  Hydrogen  compounds  of  Carbon.  Manufacture 

°f  SMHcorfand  Boron.  Their  compounds  with  the  elements 
previously  enumerated. 

P  Metal.:  Characters  of  Metals  as  a  Class  Metal- 
lurgical Processes.    Alloys.    Classification  of  the  Metals 

Potassium.  Nitre,  Gunpowder.  Theory  of  the  action 
of  Gunpowder. 

Sodium.    Manufacture  of  Carbonate  of  Soda. 

Barium.    Strontium.    Calcium.    Mortars  Cements. 

Macnesium.    Aluminium.    Glass.  Porcelain. 

Manganese.  Iron.  Composition  and  properties  ol 
Cast-Iron,  Wrought- Iron,  and  Steel.  Chromium. 

Cobalt.    Nickel.    Zinc.  Cadmium. 

Lead.    Manufacture  of  White-Lead. 

Copper.  Mercury.  Bismuth.  T.n.  Arsenic.  Anti- 
mony. 

Silver.    Gold.  Platinum. 

Principal  compounds  of  the  Metals  with  the  Non- 
Metallic  elements.    Theory  of  Salts. 
Principles  of  Mineral  Analysis. 
Principles  of  Electro-Chemistry. 

Preliminary  Scientific  (M.B.)  Examination.* 
The  Preliminary  Scientific  Examination  commences  on 
the  third  Monday  in  July  in  each  year.  . 

No  Candidate  is  admitted  to  this  Examination  until  he 
has  completed  his  seventeenth  year,  and  has  either  passed 
the  Matriculation  Examination  or  taken  a  Degree  in 
Arts  in  one  of  the  Universities  of  Sydney,  Melbourne. 
Calcutta,  or  Madras. 
The  Fee  for  this  Examination  if  £5. 
Candidates  are  examined  in  the  following  subjects  of 
the  First  B.Sc.  Examination-)-:— 

Mechanical  «nd  Natural  Philosophy. 

Inorganic  Chmittry. 

Botany  and  Vtjetabh  Physiology. 

Zoology-  „      .  , 

Candidates  are  not  approved  by  the  Examiners  unless 
they  have  shown  a  competent  knowledge  in  all  the  fore- 
going  subjects  of  examination,  and  also  in  Practical 

Chemistry. 

'      Examination  for  Honours. 

Anv  Candidate  who  has  passed  the  First  B.Sc.  Exam- 
ination in  all  its  subjects  may  be  examined  at  the  Honours 
Examination  next  following  the  First  B.Sc.  Examination 
at  which  he  has  passed  for  Honours  in  («)  Mathematics 
aid  Mechanical  Philosophy.  (2)  Experimental  l  hys.es, 
??.  Chemistry.  (4)  Botany,  and  (5)  Zoology;  unless  he 
hi.  iSZZw  obtained  the  Exhibition  in  Mathcmat.cs 
and  KnanJal  Philosophy  at  the  First  B.A •  txam.na- 
Son   in  which  case   he  will  not  be  admissible  to  the 
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Examination  for  Honours  in  that  subject ;  or  unless  he 
has  previously  obtained  the  Exhibition  at  the  Preliminary 
Scientific  (M.B.)  Examination  in  either  of  the  subjects 
which  are  common  to  it  with  the  First  B.Sc.  Examination 
in  which  case  he  will  not  be  admissible  to  the  Exam- 
ination for  Honours  in  that  subject.  And  any  Candidate 
who  has  passed  the  Preliminary  Scientific  (M.B.)  Exam- 
ination in  all  its  subjects  may  be  examined  at  the  Honours 
Examination  next  following  the  Preliminary  Scientific 
(M.B.)  Examination  at  which  he  has  passed,  in  (1)  Ex- 
perimental Physics,  (2)  Chemistry,  (3)  Botany,  and  (4) 
Zoology  ;  unless  he  has  previously  obtained  an  Ex- 
hibition in  either  of  these  subjects  at  the  First  B.Sc.  Ex- 
amination, in  which  case  he  will  not  be  admissible  to  the 
Examination  for  Honours  in  that  subject. 

Candidates  for  Honours  in  Experimental  Physics 
examined  in  any  of  the  following  subjects,  at  the  " 
of  the  Examiners  : — 

Statics. 

Dynamics. 

Hydrostatics,  Hydraulics,  and  Pneumatics. 

Optics. 

Heat. 

Electricity. 

Magnetism. 

Candidates  for  Honours  in  Chemistry  are  examined 
in  any  of  the  following  subjefts,  at  the  option  of  the  Ex- 
aminers:— 

Elementary  Substances  and  their  Combinations. 

Electro-Chemistry. 

Radiant  Chemical  Action. 

In  the  Examination  for  Honours,  the  Candidate,  not 
being  more  than  twenty-two  years  of  age  at  the  com- 
mencement of  the  Pass  Examination,  who  most  distin- 
guishes himself  in  Chemistry  or  Experimental  Physics 
will  receive  an  Exhibition  of  £40  per  annum  for  the  next 
two  years. 

Second  B.Sc.  Examination. 

The  Second  B.Sc.  Examination  commences  on  the 
fourth  Monday  in  October. 

Candidates  for  this  Examination  who  have  not  pre- 
viously taken  the  Degree  of  B.A.  are  required  cither 
to  have  passed  the  First  B.Sc.  Examination  at  least  one 
academical  year  previously,  or  to  have  passed  the  First 
M.B.  Examination,  in  this  University. 

The  Fee  for  this  Examination  is  ,£5. 

The  Examination  included  the  following  subjects:— 

Mechanical  and  Natural  Philosophy. 

(The  following  subjects  are  to  be  treated  Experimentally, 
and  also  Mathematically  so  far  as  the  subjects  of  the 
First  B.Sc.  Examination  are  applicable  to  them.) 

Statics — 

Elementary  Statics,  including  the  Resolution  of  Forces, 
the  Mechanical  Powers,  the  Centre  of  Gravity,  and  simple 
cases  of  Equilibrium  of  bodies  or  systems  of  bodies  under 
the  action  of  Gravity. 
Dynamics — 

Elementary  Dynamics,  including  the  Laws  of  Motion, 
and  Propositions  required  for  determining  the  Rectilinear 
Motion  of  a  body,  whether  free  or  along  inclined  planes. 

Direct  Impact  of  Spheres. 

Motion  of  Projectiles,  and  the  simpler  cases  of  motion 
round  Centres  of  Force. 

Elementary  Propositions  relating  to  Mechanical  Work. 
Hydrostatics,  Hydraulics,  and  Pneumatics — 

Elementary  Propositions  respecting  the  nature,  trans- 
mission, and  intensity  of  Fluid  Pressure,  and  the  Con- 
ditions of  Equilibrium  of  Floating  Bodies. 

Nature  and  simple  properties  of  Elastic  Fluids,  and  the 
Pressures  produced  by  them. 

Specific  Gravity,  and  modes  of  determining  it. 

The  Common  Pump  and  Forcing- Pump. 

The  Hydrostatic  Press. 

The  Barometer. 

The  Air-Pump. 
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The  Steam-Engine. 
Optics  (Geometrical)— 

Laws  of  Reflection  and  Refraction  ;  Reflection  at  plane 
mirrors ;  Reflection  at  spherical  mirrors,  and  Refraction 
through  lenses,  the  incident  pencils  being  direct. 

Separation  of  Solar  Light  into  rays  of  different  colours; 
description  of  the  Solar  Spectrum  ;  description  of  the  Eye  ; 
Simple  Optical  Instruments;  Camera  Obscura;  Reflecting 
and  Refracting  Telescopes. 
A  coustics — 

Nature  of  Sounds ;  mode  of  Propagation  ;  Musical 
Tones,  and  simple  propositions  respecting  them. 
Optics  (Physical)  — 

Fundamental  Hypotheses  of  the  Undulatory  Theory  ! 
respecting  the  Origin  and  Propagation  of  Light. 

General  explanation  of  Interferences ;  formation  of 
Newton's  Rings,  with  descriptions  of  simple  experiments 
which  elucidate  the  effects  of  Interference. 

Polarised  Light,  with  the  description  of  simple  experi- 
mental modes  of  producing  it. 
A  stronomy — 

Systems  of  Great  Circles  to  which  the  positions  of  the 
Heavenly  Bodies  are  referred. 

Principal  phenomena  depending  on  the  Motion  of  the 
Karth  round  the  Sun,  and  its  Rotatory  Motion  round  its  . 
own  Axis. 

General  description  of  the  Solar  System. 

General  explanation  of  Solar  and  Lunar  Eclipses. 

Organic  Chemistry. 
Ultimate  Analysis  of  Organic  Dodics.  Calculation  of 
Empirical  Formula?.  Methods  of  controlling  Empirical 
Formula;.  Determination  of  the  Equivalents  of  Organic 
Acids  and  Bases ;  examination  of  Products  of  Decom- 
position ;  determination  of  the  Vapour  Density  of  Volatile 
Bodies. 

Law  of  Substitution.  Compound  Radicals.  Homologous 
Series. 

The  Chemical  History  of  the  Cyanogen  Group. 
Cyanogen.  Hydrocyanic  Acid.  Cyanic  Acid  and  Urea. 
Fulminates.  Cyanuric  Acid.  Sulphocyanic  Acid.  Chlo- 
ride* of  Cyanogen.    Uric  Acid. 

Amylaceous  and  Saccharine  substances.  Fermentation. 
Alcohol,  Wine,  Beer,  Bread,  &c. 

Homologues  of  Alcohol.  Ethers,  simple  and  mixed. 
Oxidation  of  Alcohol.  Aldehyd  and  Acetic  Acid  and 
their  homologues.  Anhydrides,  simple  and  mixed.  Com- 
pound Ethers. 

Diatomic  Alcohols  and  their  Acids.  Glycol  and  Oxalic 
Acid  and  their  homologues. 

Triatomic  Alcohols.  Glycerin.  Fatty  and  Oily  Bodies. 
Saponification. 

Vegetable  Acids — the  principal. 

Ammonia  and  its  derivatives.  Ammonium  and  Am- 
moniacal  Salts.  Amides  and  Amines :  their  Classification. 
The  chief  natural  Organic  Bases. 

Colouring  Matters.  Indigo  and  its  derivatives.  Prin- 
ciples of  Dyeing. 

The  chief  constituents  of  the  Vegetable  organism. 
Cellulose.  Vegetable  Fibrin.  Albumen,  Casein.  Gluten, 
&c. 

The  chief  constituents  of  the  Animal  organism.  Animal 
Fibrin,  Albumen,  Casein,  Gelatin.  Blood,  Milk,  Bile, 
Urine,  &c. 

Decay,  Putrefaction.    Destructive  Distillation. 
The  Chemical  principles  of  the  process  of  Nutrition  and 
of  Respiration  in  Plants  and  Animals. 

Animal  Physiology. 

The  Mechanical,  Chemical,  and  Vital  properties  of  the 
several  elementary  Tissues  of  Animals. 

Nature  and  Composition  of  the  principal  substances 
used  as  Food  by  Animals. 

Comparative:  Structure  and  Actions  of  the  Organs  of 
Digestion,  Absorption,  and  Assimilation. 

Composition  and  properties  uf  the  Chyle,  Lymph,  and 
Blood. 


Comparative  Structure,  Arrangement,  and  Actions  of 
the  Circulatory  and  Respiratory  Organs  in  the  Animal 

series. 

Chemical  effects  of  Respiration. 

Essential  Structure  of  Secretory  Organs  ;  principal 
varieties  presented  in  the  structure  of  the  Liver  and  the 
Kidney. 

Objects  of  the  several  Excretory  processes. 
Development  of  Heat,  Light,  and  Electricity  by  Animals. 
Comparative  Structure  and  Actions  of  the  Nervous 
System. 

Comparative  Structure  and  Actions  of  the  Organs  of 
Sense. 
Animal  Mechanics. 

General  History  of  Development  and  Metamorphosis  in 
the  principal  types  of  Animals. 

Candidates  will  not  be  approved  by  the  Examiners 
unless  they  have  shown  a  competent  knowledge  in— 

1.  Mechanical  and  Natural  Philosophy. 

2.  Chemistry. 

3.  Animal  Physiology. 

4.  Geology  and  Palxontology. 

5.  Logic  and  Moral  Philosophy. 

A  Certificate,  under  the  Seal  of  the  University  and 
signed  by  the  Chancellor,  will  be  delivered  at  the  Public 
Presentation  for  Degrees  to  each  Candidate  who  has 
passed. 

Examination  tor  Honours. 

Any  Candidate  who  has  passed  the  Second  B.Sc. 
Examination,  and  has  not  previously  passed  the  Second 
B.A.  Examination,  may  be  examined  at  the  Honours 
Examination  next  following  the  Second  B.Sc.  Examination 
at  which  he  has  passed,  for  Honours  in  (1)  Mathematics 
and  Natural  Philosophy,  (2)  Logic  and  Moral  Philosophy, 
(3)  Chemistry,  (4)  Zoology,  and  (5)  Geology  and  Palxon- 
tology. And  any  Bachelor  of  Arts  who  has  passed  the 
Second  B.Sc.  Examination  in  Chemistry  and  in  Geology 
and  Palxontology  may  be  examined  for  Honours  in  one 
or  more  of  the  above-mentioned  subjects,  provided  he 
has  gone  through  the  Pass  Examination  in  the 
corresponding  subject  or  subjects  immediately  before ; 
unless  he  had  previously  obtained  a  Scholarship  at  the 
Second  B.A.  Examination  in  either  of  the  subjects  which 
arc  common  to  it  with  the  Second  B.Sc.  Examination,  in 
which  case  he  is  not  admissible  to  the  Examination 
for  honours  in  that  subject. 

Candidates  for  Honours  in  Mathematics  and  Natural 
Philosophy  will  be  examined  in  the  Honours-subjects  of 
the  First  B.Sc.  Examination,  carried  to  a  higher  develop- 
ment, and  also  in  the  following:— 

Higher  Co-ordinate  Geometry  of  Two,  and  of  Three, 
Dimensions. 

Differential  Equations. 

Calculus  of  Variations. 

Dynamics  of  Rigid  Bodies. 

Hydrostatics  and  Hydrodynamics. 

Optics. 

Plane  Astronomy. 

The  Candidate,  being  not  more  than  twenty-three  years 
of  age,  who  most  distinguishes  himself  in  Chemistry,  will 
receive  / 50  per  annum  for  the  next  two  years,  with  the 
style  of  University  Scholar. 

Doctor  of  Science. 
The  examination  for  the  Degree  of  Doctor  of  Science 
takes  place  annually  within  the  first  twenty-one  days  of 
June,  and  the  Examination  in  each  branch  occupies  four 
days. 

No  Candidate  is  admitted  to  this  Examination  until 
after  the  expiration  of  Two  Academical  Years  from  the 
time  of  his  obtaining  the  Degree  of  B.Sc.  in  this  Uni- 
versity. 

Candidates  for  the  Degree  of  D.Sc.  in  any  year  must 
give  notice  of  tln-ir  inti-ntinn  to  the  Registrar,  and  pay  to 
him  a  Fee  of  Ten  Pounds  on  or  before  the  islof  Apri* 
If  a  Candidate  fail  to  p.is.s  the  Examination,  the  Fee 
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not  returned  to  him  ;  but  he  is  admissible  to  any  one  sub- 
sequent D.Sc.  Examination  without  the  payment  of  any 
additional  Fee,  provided  that  he  give  notice  to  the  Registrar 
on  or  before  the  I6t  of  May. 

For  the  Degree  of  D.Sc,  Chemical  Candidates  can  be 
examined  either  in  Inorganic  or  Organic  Chemistry,  but 
no  Candidate  will  be  approved  by  the  Examiners  unless 
he  has  shown  a  thorough  praaical  knowledge  of  the 
Principal  Subject,  and  a  general  acquaintance  with  the 
Subsidiary  Subject  or  Subjects. 

Inorganic  Chemistry. 

Principal  Subject — Inorganic  Chemistry. 

Subsidiary  Subjects — Either  Organic  Chemistry;  or 
Mineralogy,  Crystallography,  and  Chemical  Technology 
in  its  relations  to  Inorganic  Chemistry. 

Organic  Chemistry. 

Principal  Subject — Organic  Chemistry. 

Subsidiary  Subiedls— Either  Inorganic  Chemistry;  or 
Chemical  Technology  in  its  relations  to  Organic  Chemistry, 
and  the  Chemistry  of  Animal  and  Vegetable  Life. 


CHEMICAL  LECTURES  AND  LABORA- 
TORY INSTRUCTION. 

UNIVERSITY  COLLEGE. 

The  Session  begins  on  Thursday,  the  1st  of  October, 
and  ends  about  the  end  of  June. 
Chemistry.— Professor  Williamson,  Ph.D.,  F.R.S. 
Assistant  Professor.— Charles  Graham,  D.Sc. 

General  Course. 

Lectures  daily,  except  Saturday,  from  11  to  12  a.m. 

Exercises  on  Tuesdays,  Wednesdays,  Thursdays,  and 
Fridays,  from  9  to  10  a.m. 

Fee  for  the  Whole  Course  of  Lectures,  £~j  7s. ;  Per- 
petual, £g  gs. ;  for  the  Organic  Course  alone,  £1  26. 

Fee  for  the  Exercise-Class — For  the  Course,  £2  2s. 

The  Instruction  in  this  Class  is  of  two  kinds,  consisting 
partly  of  Experimental  Lectures  by  the  Professor,  partly 
of  exercises  and  personal  instruction  on  the  subject  of  the 
Lectures  by  the  Assistant  Professor. 

A  weekly  tr/tr<i  voce  examination  is  held  during  the  First 
Half  Course  and  the  commencement  of  the  Second  Half 
Course. 

Organic  Chemistry. 
This  commences  in  the  second  week  in  February,  and 
occupies  Five  Lectures  weekly  till  about  the  end  of  March. 
It  includes  a  study  of  the  characteristics  and  metamo- 
pboses  of  the  chief  organic  acids,  bases,  alcohols,  ethers, 
colouring  matters,  &c.  Methods  of  ultimate  and  proxi- 
mate analysis.  Determination  of  molecular  weights. 
Theory  of  types  ;  of  compound  radicals.  Phenomena  of 
fermentation,  &c. 

Practical  Chemistry. 
Professor  Williamson,  Ph.D.,  F.R.S. 

I.  Elementary  Course. 

About  Forty  Lessons,  commencing  in  the  first  week  of 
May.  Students  are  taught  the  construction  and  use  of 
apparatus  for  the  preparation  of  the  most  important  gases, 
acids,  &c.  The  characteristic  tests  for  the  presence  of  the 
common  acids  and  bases,  including  the  chief  metallic  and 
other  poisons.  Also  the  processes  for  separating  these 
bodies  from  one  another. 

Solutions  are  frequently  given  in  the  class  for  investiga- 
tion. 

The  first  six  weeks  of  the  Course  are  occupied  by  the 
study  of  the  chief  non-metallic  elements,  and  their  simple 
compounds.    Metallic  salts,  &c,  are  subsequently  studied. 

Fee,  including  the  cost  of  materials  and  apparatus,  for 
the  Course,  £4  4s. ;  Perpetual,  £7  78. 

II.  Senior  Course. 

This  Course  consists  of  Twenty  Lessons,  commencing 
in  the  first  week  in  May. 


The  First  Half  of  the  Course  includes  tests  for  fixed  and 
volatile  organic  acids,  nitrogenised  acids,  sugars,  glycerin, 
alkaloids,  &c. 

The  Second  Half  of  the  Course  includes  tests  for  mineral 
poisons  in  organic  mixtures  :  also  tests  for  organic  bodies, 
such  as  the  alkaloids,  when  mixed  with  other  organic  sub- 
stances. 

Volumetric  methods  of  the  quantitative  analysis  of  sugar 
and  urea,  chlorides,  phosphates,  hardness  of  water,  alkali- 
metry, are  practised. 

Analyses  of  milk  and  of  ashes  of  blood. 

Fee,  including  cost  of  materials  and  apparatus,  for  the 
Course,  £4  4s. ;  Perpetual,  £;  7s. 

III.  Summer  Matriculation  Course. 

Professor   Williamson,  Ph.D.,  F.R.S.,    and  Charles 
Graham,  D.Sc. 

This  Course  includes  those  parts  of  Chemistry  which 
are  required  for  the  Matriculation  Examination  of  the 
University  of  London. 

The  Course  consists  of  about  Twenty  Lessons  in 
Practical  Chemistry,  and  of  an  equal  number  of  Oral 
Lessons.  The  Practical  Lessons  include  the  preparation 
of  the  common  gases  and  acids,  &c,  and  the  study  of  their 
characteristic  properties  in  relation  to  the  elementary  laws 
of  combination. 

The  other  Lessons  are  chiefly  devoted  to  those  parts  of 
the  subject  which  require  fuller  oral  explanation  than  is 
given  in  the  Practical  Lessons.  They  include  numerous 
exercises  and  questions,  to  which  answers  in  writing  are 
given  by  the  Students.  These  Lessons  will  begin  on 
Tuesday,  April  13,  1875. 

Fee,  including  cost  of  materials  and  apparatus,  £4  49. 

SCIENCE  AND  ART  DEPARTMENT  OF  THE 
COMMITTEE   OF   COUNCIL    ON  EDUCATION, 
SOUTH  KENSINGTON, 

AND 

ROYAL  SCHOOL  OF  MINES,  JERMYN  STREET. 

The  following  Courses  of  Lectures,  Demonstrations- 
and  Practical  Laboratory  instruction  are  now  given  at 
the  New  Buildings,  South  Kensington  :— 

Chemistry,  by  Professor  Frankland.  D.C.L.,  F.R.S.  A 
Course  of  Forty  Lectures  on  Mineral  Chemistry,  com- 
mencing October  5,  1874.  A  Course  of  Thirty  Lectures 
on  Organic  Chemistry,  commencing  January  29,  1875. 
Laboratory  instruction,  consisting  of  an  elementary  and 
an  advanced  course,  commencing  on  October  1.  Fees- 
Lectures  on  Mineral  Chemistry,  £4  ;  Lectures  on  Organic 
Chemistry,  £3  ;  together  £6.  Laboratory  instruction — 
£12  for  three  months,  £9  for  two  months,  and  £5  for  one 
month. 

Biology,  by  Professor  Huxley,  LL.D.,  F.R.S.,  A  Course 
of  Eighty  Lectures  on  Biology  (or  Natural  History,  in- 
cluding Palaiontology),  with  Laboratory  instruction,  com- 
mencing October  5,  1874.  Fee  for  the  full  Course,  ,£10 — 
for  the  Lectures  only,  £4;  for  the  Laboratory  instruc- 
tion, £6. 

Physics,  by  Professor  Frederick  Guthrie.  The  Course 
will  consist  of  about  Sixty  Lectures,  with  Laboratory  work 
on  the  subject  of  the  Lectures.  The  Course  will  commence 
on  October  5,  1874.  Fee  lor  Lectures  and  Laboratory 
work,  ,£10. 

Besides  the  Students  entering  for  the  Associateship  of 
the  Royal  School  of  Mines,  and  Teachers  in  Training, 
only  such  a  limited  number  of  occasional  public  Students 
will  be  admitted  aa  can  be  accomodated.  Letters  with 
respect  to  the  foregoing  Courses  should  be  addressed  to 
the  Secretary,  Science  and  Art  Department,  South  Ken- 
sington, London,  S.W. 

The  instruction  in  Chemical  Science  embraces— 

(1)  .  A  Course  of  Lectures  on  Experimental  Chemistry, 
with  special  reference  to  the  applications  of  Chemistry  in 
the  Arts  and  Manufactures. 

(2)  .  A  systematic  Laboratory  Coarse  for  the  Practice  c  f 
Chemical  Analysis. 
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(3).  An  advanced  Laboratory  Course  for  technical  appli- 
cations of  Chemical  Analysis  and  for  Chemical  Research. 

Chemical  Laboratories.  —The  Laboratories  for  instruc- 
tion in  chemical  manipulation,  in  qualitative  anJ  quantita- 
tive analysis,  the  technical  application  of  analysis,  and 
in  the  method  of  performing  chemical  researches,  are 
under  the  direction  of  Dr.  Frankland,  and  will  be  opened 
on  Thursday,  October  1,  1874.  The  Laboratories  at 
South  Kensington  Museum  are  now  used  for  the  instruc- 
tion of  the  Pupils  of  the  Royal  School  of  Mines. 

The  charge  for  instruction  in  the  Chemical  Laboratory 
is  £12  for  three  months,  £q  for  two  months,  and  £5  for 
one  month.  This  charge  does  not  include  the  fees  for 
attending  the  Lectures. 

Professor  of  Metallurgy.— Dr.  Percy,  P.R.S. 

The  course  of  instruction  in  Metallurgy  consists  of 
Lectures  and  Laboratory  Practice,  especially  in  Assaying. 

The  object  of  the  Lectures  is  the  communication  of 
such  instruction  as  the  Student  may  be  able  to  apply  to 
the  greatest  practical  advantage  when  he  may  be  subse- 
quently engaged  in  conducting  any  metallurgical  process. 

Metallurgical  Laboratory. — This  Laboratory  is  con- 
ducted by  Mr.  R.  Smith,  under  the  direction  of  Dr.  Percy, 
and  is  devoted  to  practical  instruction  in  Metallurgy, 
especially  in  Assaying.  The  nature  of  this  instruction 
will  be  adapted  to  the  special  requirements  of  the  Student. 
It  comprises  -.—Assaying  in  all  its  branches,  especially  of 
the  more  important  metals,  such  as  iron,  copper,  lead,  tin, 
alloys  of  silver  and  gold.  &c. ;  and  the  examination  of 
ores  and  metallurgical  products. 

The  ability  of  the  Student  to  make  trustworthy  assays 
is  in  every  case  thoroughly  tested  ;  and  no  certificate  of 
competency  is  given  to  a  Student  who  has  not  furnished 
satisfactory  proof  that  he  is  able  to  obtain  accurate  results. 

The  charge  for  instruction  in  the  Metallurgical  Labo- 
ratory is  £15  for  three  months,  £12  for  two  months,  and 
£7  for  one  month. 

Lectures  to  Working  Men. — Short  Courses  of  Lectures 
at  suitable  periods  of  the  year  are  given  in  the  evening 
to  Working  Men.  These  courses  are  systematic,  and 
arranged  so  as  to  illustrate,  within  a  period  of  two  years, 
the  principal  subjects  taught  at  the  Institution.  Those 
for  the  ensuing  Session  include  Chemistry,  Geology, 
Mineralogy,  and  Applied  Mechanics. 

EXAMINATIONS  IN  CONNECTION  WITH  THE 
DEPARTMENT  OP  SCIENCE  AND  ART,  SOUTH 
KENSINGTON. 

A  sum  of  money  is  voted  annually  by  Parliament  for 
scientific  instruction  in  the  United  Kingdom.  The  object 
of  the  grant  being  to  promote  instruction  in  Science, 
especially  among  the  industrial  classes,  by  affording  a 
limited  and  partial  aid  or  stimulus  towards  the  founding 
and  maintenance  of  Science  schools  and  classes. 

The  following  are  among  the  Sciences  towards  in- 
struction  in  which  aid  is  given  : — Acoustics,  Light,  Heat, 
Magnetism  and  Electricity,  Inorganic  Chemistry,  Organic 
Chemistry,  Geology,  Mineralogy,  Mining,  Metallurgy. 

The  assistance  granted  by  the  Science  and  Art  Depart- 
ment is  in  the  form  of — 1.  Public  Examinations,  in  which 
Queen's  Medals  and  Queen's  Prizes  arc  awarded,  held  at 
all  places  on  complying  with  certain  conditions.  2.  Pay- 
ments on  results  to  teachers.  3.  Scholarships  and  Exhi- 
bitions. 4.  Building  Grants.  5.  Grants  towards  the 
purchase  of  apparatus,  &c. 

KING'S  COLLEGE. 

Professor  of  Chemistry  and  Practical  Chemistry.— C.  L. 
Bloxam,  F.C.S. 

Demonstrators.—  W.  N.  Hartley,  F.C.S.,  and  J.  M. 
Thomson,  F.C.S. 

The  Session  commences  on  the  1st  of  October. 

I.  For  Students  intending  to  devote  themselves  to 
Medicine,  Pharmacy,  or  Scientific  Chemistry,  or  to  take  a 
degree  in  Medicine  or  Science  in  the  University  of  London. 
A  Course  of  between  sixty  and  seventy  Lectures,  by  the 
Professor,  commencing  in  October  and  terminating  in 


March.  Inorganic  Chemistry,  October  till  January.  Or- 
ganic Chemistry,  February  and  March.  On  Monday, 
Wednesday,  and  Thursday,  from  10.15  till  11. 15.  Fee, 
£8  8s.  for  the  Course,  or  £11  us.  perpetual  attendance. 

II.  For  Students  intending  to  devote  themselves  to 
I  Engineering,  Manufacturing  Chemistry,  Mining,  Scientific 

Chemistry,  Commerce,  Agriculture,  Manufactures,  Military 
Science,  the  Civil  Service,  and  for  those  who  are  studying 
Chemistry  for  the  sake  of  general  information  and  as  part 
of  a  liberal  education.  A  Course  of  between  fifty  and 
sixty  Lectures,  by  the  Professor,  carried  on  during  the 
whole  academical  year.  This  Course  is  of  such  a  charac- 
ter that  Students  may  enter,  without  serious  disadvantage, 
at  the  commencement  of  either  of  the  College  Terms, 
though  it  is  strongly  recommended  that  the  Course  be 
taken  up  in  the  Michaelmas  Term.  On  Tuesday  and 
Friday,  from  10.20  till  11.20.  Fee,  £3  3s.  a  term.  or^8  8s. 
for  the  year. 

III.  For  Students  who  have  any  examination  in  pros- 
pect, or  who  require  general  guidance  in  the  Chemical 

I  studies.  A  Course  of  ten  or  twelve  Lectures  in  each 
College  Term,  by  the  Assistant  Demonstrator.  On 
Saturday,  from  11. 15  till  12.15.   FcepJ£i  it.  for  each  term. 

EVENING  CLASSES. 

For  Students  who  are  preparing  for  any  Examination, 
or  who  require  a  general  knowledge  of  Chemistry  appli- 
cable to  any  pursuit. 

A.  A  Course  of  about  forty  Lectures,  by  the  Demonstra- 
tor, commencing  in  October  and  terminating  in  March. 
On  Monday  and  Thursday  evenings,  from  7  till  8.  Fee, 
£1  us.  6d.  for  the  Course. 

B.  A  Summer  Course  of  about  ten  Lectures,  in  April, 
May,  and  June.  On  Monday  evening,  from  6.30  till  7.30. 
Fee,  £1  is.  for  the  Course. 

PRACTICAL  CHEMISTRY. 

For  the  study  of  Chemical  Analysis  of  Inorganic  and 
Organic  Substances,  as  far  as  it  is  required  in  most  Exam- 
inations. This  Course  is  also  preliminary  to  the  study  oi 
Practical  Chemistry  in  general. 

Each  Student  works  independently  in  the  Laboratory, 
which  is  open  in  October,  November,  December,  January, 
February,  March— On  Tuesday  evening,  from  7  till  9  p.m. 
Fee,  £2  2s.  for  the  Course. 

May,  June,  July — On  Monday,  Tuesday,  Wednesday, 
and  Thursday,  from  10.15  to  12.15  a.m.  Fee,  £5  5s.  for 
the  Course. 

Each  College  Term— On  Tuesday  and  Friday,  from 
10.20  till  11.40.   Fee,  £4  4s.  per  Term. 

LABORATORY  OF  ANALYTICAL  AND  EXPERIMENTAL 
CHEMISTRY. 

For  the  study  of  all  branches  of  Practical  Chemistry. 
Open  during  all  College  Terms,  on  every  day  (except 
Saturday)  from  10  till  4,  and  on  Saturday,  from  10  till  1. 
Fees,  Experimental  and  Analytical  Chemistry — One 
month,  £4  4s.;  three  months,  £10  10s. ;  six  months, 
£ii  18s. ;  nine  months,  £26  5s. 

THE  SCHOOL  OF  PHARMACY, 
17,  Bloomsbury  Square,  W.C. 
(in  connection  with  the  pharmaceutical  society.) 

The  Session  commences  on  October  1st,  and  extends  to 
the  end  of  July. 

Lectures  on  Chemistry  and  Pharmacy,  by  Dr.  Redwood. 
Lectures  on  Botany  and  Materia  Medica,  by  Professor 
Bentlcy. 

Practical  Chemistry.— The  suite  of  Laboratories  for 
Practical  Instruction  in  General  and  Pharmaceutical 
Chemistry  will  be  opened  on  October  1st,  under  the  direc- 
tion of  Professor  Attfield,  Ph.D. 

Students  can  enter  at  any  period  during  the  Session. 
Two  Scholarships  (the  Jacob  Bell  Memorial  Scholarship), 
of  £)o  a  year  each,  are  open  to  competition  annually  in 
July. 

Students  have  fiee  admission  to  the  Library  and 
\  Museum. 


I3° 

CITY  OF  LONDON  COLLEGE,  LEADENHALL 
STREET,  E.C. 

The  Annual  Course*  consist  of  three  terms,  each 
averaging  ten  Experimental  Lectures.    Fee,  5s.  per  term. 

Subjects  : — Junior  Class,  Chemistry — First  year,  Non- 
Metals ;  second  year,  Metals  and  (time  permitting)  Ele- 
ments of  Organic  Chemistry.  Senior  Class,  7  to  8  p.m., 
Practical  Analysis. 

BIRKBECK  LITERARY  AND  SCIENTIFIC 
INSTITUTION. 

EVKNINO  CLASSES. 

Lecturer  on  Chemistry. — Mr.  G.  Chaloner,  F.C.S. 
Tuesdays,  8  to  9,  commencing  October  6. 

Manipulation  and  Analysis.— Saturdays,  7  to  10  p.m. 
Under  Mr.  Chaloner's  direction. 

ROYAL  POLYTECHNIC  INSTITUTION, 
309,  Regent  Street,  VV. 

The  Chemical  and  Experimental  Laboratories  are  under 
the  direction  of  Professor  Edward  V.  Gardner,  F.A.S., 
M.S. A.,  assisted  by  an  efficient  staff  of  Masters  and 
Assistants. 

The  classes  on  Heat,  Chemistry,  Galvanism,  Magne- 
tism, and  Electricity  will  commence  in  October  ;  they  are 
adapted  to  the  wants  of  gentlemen  preparing  for  Matricu- 
lation, Woolwich,  Sandhurst,  or  Direct  Commissions. 

The  Laboratory  is  excellently  fitted,  and  gentlemen  can 
pursue  their  studies  privately  under  the  supervision  of 
Professor  Gardner.  The  Laboratory  is  open  from  10  to  5 
daily,  and  each  evening  from  7  to  10. 

The  Fees  are  arranged  according  to  the  time  occupied. 

Private  Rooms.— A  new  feature  in  the  arrangements  for 
scientific  study  at  the  Polytechnic  is  the  setting  apart  of 
rooms  especially  fitted  for  the  pursuit  of  experiments  and 
investigations  of  a  private  nature.  These  can  be  secured, 
with  or  without  professional  assistance,  by  those  who  need 
such  advantages. 

ROYAL  VETERINARY  COLLEGE,  CAMDEN 
TOWN. 

Chemical  Professor. — Mr.  R.  V.  Tuion. 

BERNERS  COLLEGE  OF  CHEMISTRY  AND  THE 
EXPERIMENTAL  SCIENCES, 
44,  Berners  Street,  W. 

Conducted  by  Professor  E.  V.  Gardner,  F.A.S.,  M.S. A., 
assisted  by  efficient  Masters. 

The  Laboratory  is  open  morning  and  evening  through- 
out the  year,  and  is  fitted  for  the  convenience  of  private 
students.whoBe  studies  are  under  the  immediate  charge 
of  Professor  Gardner  and  his  Assistants. 

The  subjects  of  Geology,  Botany,  and  Mineralogy  are 
in  the  hands  of  competent  teachers,  whose  arrangements 
depend  upon  the  number  of  members  joining  the  class  or 
classes. 

Courses  of  Lectures  on  Electricity,  Galvanism,  Mag- 
netism, Ac,  embracing  the  department  of  "  Experimental 
Science  "  required  by  the  Government  Council  of  Educa- 
tion, are  regularly  established,  and  can  be  joined  at  any 
time. 

The  classes  on  the  Science  and  Practice  of  Steam,  and 
of  Photography,  are  formed  three  times  a  year.  Times  of 
meeting,  by  mutual  arrangement  of  the  students  and  the 
Professor. 

A  Course  of  Lectures  on  Heat  and  Chemistry,  com- 
mencing  in  October.  Fee,  £4  4s.  The  same  course  can 
be  pursued  in  private  study,  commencing  at  other  periods 
if  preferred.  It  embraces  all  that  is  required  by  the 
Government  and  London  University  Matriculation  Ex- 
aminations. 

Tutorial  Department. — Provision  has  now  been  made  by 
which  gentlemen  can  be  conducted  through  the  different 
branches  of  study — Classics,  Mathematics,  English,  Greek, 
Latin,  French,  German,  Drawing  (Mechanical,  Free- Hand, 
and  Object),  Mechanics,  Chemistry,  and  the  Natural  and 
Experimental  Sciences— in  the  class-rooms  at  Berners 
College. 


Chemical  N»w» 

Sept.  11, 1874. 


NORTH    LONDON  SCHOOL  OF  CHEMISTRY 
AND  PHARMACY, 
54,  Kentish  Town  Road,  N.W. 
Conducted  by  Mr.  J.  C.  Braithwaite. 
The  Session  1874-75  commences  on  the  1st  of  October 
when  the  Laboratory  will  be  open  for  Instruction  in 
Practical  Chemistry. 

The  classes  for  Chemistry,  Materia  Medica,  Botany, 
and  Latin  meet  at  8  p.m.  Fee  to  either  class,  10s.  6d. 
per  month. 

The  Botanical  Garden  affords  facilities  to  students 
desirous  of  acquiring  a  practical  knowledge  of  Botany. 
During  the  season,  Botanical  Excursions  are  made  every 
Saturday  at  10  a.m. 

As  each  pupil  works  independently,  he  can  enter  at  any 
period  to  either  Classes  or  Laboratory. 

SOUTH  LONDON  SCHOOL  OF  CHEMISTRY, 
325,  Kenninotom  Road. 

The  subjects  taught  include  Chemistry,  Botany,  Physics, 
Latin,  Materia  Medica,  and  Pharmacy.  All  apparatus 
and  chemicals  are  provided  for  the  students.  There  is 
also  a  special  department  for  Instruction  in  Food  Analysis 
at  the  Central  Public  Laboratory,  Kennington  Cross,  under 
the  personal  supervision  of  the  Director,  who  has  been 
appointed  Public  Analyst.  The  Chemical  portion  of  the 
Course  consists  of  Ten  Months'  Lectures'  on  Inorganic 
and  Organic  Chemistry-  The  Lecturer  is  Dr.  John  Muter, 
F.C.S.,  and  the  hour  is  10  a.m.  daily.  The  Laboratory  is 
open  daily  for  Practical  Instruction  from  10  till  4.  Secre- 
tary, Mr.'W.  Baxter. 

The  Session  commences  on  September  15th. 

ST.  MARGARET'S   TECHNICAL  DAY  SCHOOL 
FOR  BOYS, 

Near  Artillery  Row,  Victoria  Street,  Westminster. 

Head  Master.— Mr.  Robert  E.  H.  Goffin. 

The  object  of  the  School  is  to  supply  a  sound,  practical 
Education,  with  especial  regard  to  technical  training,  for 
boys  from  the  age  of  seven  years  and  upwards. 

The  School  will  be  open  to  all  boys  on  payment,  in 
advance,  of  an  entrance  fee  of  2s.  6d.,  and  a  tuition  fee  of 
10s.  per  quarter. 

Numerous  Exhibitions  are  reserved  for  boys  who  have 
been  for  three  years  at  least  at  any  Public  Elementary 
School  or  Schools  in  the  Parishes  of  St.  Margaret  and 
St.  John,  Westminster,  or  the  Parish  of  St.  Luke,  Chelsea, 
and  have  passed  the  Government  Inspector's  Examination 
in  the  standard  suitable  to  their  age  and  standing. 

The  Course  of  Education  includes  Mathematics ;  Theo- 
retical and  Applied  Mechanics ;  Acoustics,  Light,  and 
Heat;  Inorganic  Chemistry ;  Electricity  and  Magnetism; 
Practical  Solid  Geometry  ;  Physical  Geography  ;  Animal 
Physiology;  Steam  and  Steam  Engines. 


LECTURES   AT   LONDON  MEDICAL 
SCHOOLS. 


ST.  BARTHOLOMEWS  HOSPITAL  4  MErj/ncnca  J, 
COLLEGE.  /boratory 
winter  session. 
Lecturer.— Dr.  W.  J.  Russell,  F.R.S.    M^oi*ateship  of 
nesday,  and  Friday,  at  10  a.m.    One  course,  ^Training,  •,; 

scmmbr  session.  ^Students 
Practical  Chemistry.— Dt.  W.  J.  Russell,  F.R.SJsJJ 
day,  Tuesday,  and  Friday,  from  11  to  1.  One 
£2  2S. 

CHARING    CROSS    HOSPITAL  AND  COLLE< 
winter  session. 

Lecturer.— Mr.  C.  W.  Hcaton,  F.C.S.  Demonstrator. 
T.  Holas,  F.C.S.    Monday,  Thursday,  and  Friday,  at  11. 
One  session,  £5  5s. 

The  Laboratory  is  open  daily. 
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SUMMER  SESSION. 

Practical  Chemistry. — Mr.  Heaton,  F.C.S.  Demon- 
strator.—T.  Bolas,  F.C.S.  Monday  and  Friday.  One 
session,  £2  2s. 

Special  Evening  Classes.  Advanced  Chemistry,  Tues- 
day and  Thursday,  at  7  p.m.   Fee,  £2  as.  per  month.  . 

ST.   GEORGE'S  HOSPITAL. 

WINTER  SESSION. 

Lecturer.— Or.  H.  M.  Noad,  F.R.S.  Tuesday,  Thurs- 
day,  and  Saturday,  at  11.30.    One  coutre,  £6  6s. 

SUMMER  SESSION. 

Practical  Chemistry. —Dr.  Noad,  F.R.S.  Monday,  Wed- 
nesday, Thursday,  and  Friday,  at  10.  One  course,  in- 
cluding the  use  of  apparatus  and  materials,  £\  4s. 

Physiological  Chemistry.—  Demonstrator— Mr.  S.  W. 
Moore. 

GUY'S  HOSPITAL. 

W1N.ER  SESSION. 

Lecturers.— Dr.  Debu;,  F.R.S.,  and  Dr.  Stevenson. 
Tuesday,  Thursday,  and  Saturday,  at  11.    One  course, 

SUMMER  SESSION. 

Practical  Chemistry.— Dr.  Debus,  F.R.S.  Monday, 
Wednesday,  and  Friday,  from  10  to  1.    One  course,  £4  4s. 

Practical  Instruction  is  also  given  in  the  Laboratory  by 
Drs.  Debus  and  Stevenson  during  the  Winter  Session. 

LONDON  HOSPITAL. 

Lectures  on  Chemistry. — Henry  Letheby,  M.B.,  and 
C.  Meymott  Tidy,  M.B.  Monday,  Wednesday,  and 
Friday,  at  10.30  a.m.    One  session,  £7  7s. 

Practical  Chemistry. — Dr.  Lethebv,  M.B.  Monday, 
Thursday,  and  Saturday,  at  9  a.m.    One  session,  £1  3s. 

ST.  MARY'S  HOSPITAL. 

WINTER  SESSION. 

Lecturer.— Dr.  C.  R.  A.  Wright,  F.C.S.  Monday,  Tues- 
day,  Thursday,  and  Friday,  at  9  a.m.    £5  5s. 

SUMMER  SESSION. 

Practical  Chemistry.— Dr.  C.  R.  A.  Wright,  F.C.S. 

Inorganic  Course.— Arranged  for  the  requirements  of 
the  London  University  Preliminary  Scientific  Examina- 
tion.   Tuesday,  Friday,  and  Saturday,  at  9  a.m.  Fee, 

Organic  Course.-  Arranged  to  meet  the  requirements  of 
the  London  University  First  M.B.  Examination.  Tuesday 
and  Friday  at  10  a.m.    £3  3s. 

MIDDLESEX  HOSPITAL. 

WINTER  SESSION. 

Lecturer.— Mr.  Hcisch.  Monday,  Thursday,  and  Friday, 
at  3  ;  Saturday,  at  u.    One  session,  £6  6s. 

SUMMER  SESSION. 

Practical  Chemistry. — Mr.  Hcisch.  Monday  and  Thurs- 
day at  3  ;  Friday,  at  n.30.    One  session,  ,£3  38. 

ST.  THOMAS'S  HOSPITAL. 

WINTER  SESSION. 

Lecturer.— Dr.  A.  J.  Bernays.     Wednesday,  Thursday, 
and  Friday,  at  9.    One  Course.  £ 5  5s. 

SUMMER  SESSION. 

Practical  Chemistry.— Dr.  A.  J.  Bernays.  Tuesday  and 
Thursday,  10  to  12  ;  Friday,  11 ;  Saturday,  10  to  1.  One 
course,  £1  3s. 

WESTMINSTER  HOSPITAL. 

WINTER  SESSION. 

Lecturer. — Dr.  A.  Dupre.  F.C.S.    Tuesday  and  Thurs- 
day, at  3  p.m. ;  Friday,  at  10  a.m.    One  course,  £5  5s. 

SUMMER  SESSION. 

Practical  Chemistry  .—Dr.  A.  Dupn',  F.C.S.  Monday, 
Wednesday,  and  Friday,  at  10  a.m.    One  course,  £j  3s. 


UNIVERSITY  OF  OXFORD. 
Professor  0/  Chemistry.- Dr.  Odlin-,  F.R.S. 
'Umomtrator.—E.  Madan,  M.A. 


I     A  commodious  Laboratory  is  attached  to  the  New 
Museum. 

Scholarships  of  about  the  value  of  £75  are  obtainable 
at  Christ  Church,  Magdalen,  and  other  Colleges,  by  com- 
petitive examination  in  Natural  Science. 

UNIVERSITY    OF  CAMBRIDGE. 
Professor  of  Chemistry. — G.  D.  Liveing,  M.A. 
Demonstrator.—].  W.  Hicks,  M.A. 

LECTURES  IN  MICHAELMAS  TERM. 

Chemistry,  general  principles,  by  the  Professor,  on 
Mondays,  Wednesdays,  and  Fridays,  at  12. 

Spectroscopic  Analysis,  by  the  Professor. 

Practical  Chemistry,  by  the  Demonstrator,  daily. 

Organic  Chemistry,  by  Mr.  Main,  at  St.  John's  College 

Volumetric  Analysis,  by  Mr.  Apjohn,  at  Gonville  and 
Caius  College. 

LECTURES  IN  LENT  TERM. 

Chemistry,  general  principles  continued,  by  the  Pro- 
fessor, on  Mondays,  Wednesdays,  and  Fridays,  at  12. 

Quantitative  Analysis,  by  the  Professor,  same  days,  at  1. 

Practical  Chemistry,  by  the  Demonstrator,  daily. 

Elementary  Chemistry,  by  Mr.  Main,  at  St.  John's 
College. 

Quantitative  Analysis  of  rarer  elements,  by  Mr.  Apjohn, 
at  Gonville  and  Caius  College. 

LECTURES  IN  EASTER  TERM. 

History  of  Chemical  Philosophy,  by  the  Professor,  on 
Mondays,  Wednesdays,  and  Fridays,  at  12. 

Quantitative  Analysis,  same  days,  at  3. 

Elementary  Inorganic  Chemistry,  by  the  Demonstrator. 

Chemistry,  continued,  by  Mr.  Main,  at  St.  John's 
College. 

Organic  Analysis,  by  Mr.  Apjohn,  Gonville  and  Caius 
College. 

The  Chemical  Laboratory  of  the  University  is  open 
daily,  from  10  a.m.  until  6  p.m.,  for  the  use  of  Students, 
under  the  direction  of  tha  Professor.  The  Demonstrator 
attends  there  daily  to  give  instruction  in  manipulation, 
alternately  in  the  morning  and  afternoon. 


PROVINCIAL  SCHOOLS. 

BIRMINGHAM.-mTdLAND  INSTITUTE. 

Lecturer  on  Chemistry.— Mr.  C.  J.  Woodward,  B.Sc. 
Tuesday  and  Thursday,  at  8  p.m. 

Practical  Chemistry.— Mr.  C.  J.  Woodward,  B.Sc. 
Saturday,  3  to  6,  and  6.30  to  9.30  p.m. 

BIRMINGHAM.-QUEEN'S  COLLEGE. 

WINTER  SESSION. 

Professors  of  Chemistry.— Alfred  Hill,  M.D.,  and  A.  G. 
Anderson.    Tuesday,  Thursday,  and  Friday,  at  12. 

SUMMER  SESSION. 

Practical  Chemistry.— Professor  A.  G.  Anderson.  Thurs- 
day and  Friday,  at  2  p.m. 

BLACKBURN    SCHOOL    OF  CHEMISTRY. 

Professor  of  Chemistry. —  Mr.  George  Whcwell,  F.C.S. 

BRISTOL.-BRISTOL    MEDICAL  SCHOOL. 

WINTER  SESSION. 

Lecturer. — M r.  Thomas   Coomber,  F.C.S.  Monday, 
Wednesday,  and  Friday,  at  8.30.    One  Course,  £5  5s. 

SUMMER  SESSION. 

Practical  Chemistry.-  Mr.  T.  Coomber,  F.C.S.  Daily, 
except  Saturday,  at  X  a.m.    One  Course,  £3  3s. 

ROYAL    AGRICULTURAL  COLLEGE, 
CIRENCESTER. 

Chkmical  Department. 

Professor. ~\.  II.  Church,  M.A.  Oxon. 

Assistant. —     C.  Woodcuck,  F.C.S. 

The  Autumn  Session  commenced  on  the  13th  of  Augusl ; 
it  divides  on  the  6th  of  October,  and  terminates  about  tin- 
18th  of  December. 
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The  Chemical  instruction  comprises  Three  Courses  of 
Lectures  and  Laboratory  Practice : — 

(1).  32  Lectures  on  Inorganic  Chemistry. 
<2).  32  Lectures  on  Organic  Chemistry. 

(3)  .  24  Lectures  on  Agricultural  Chemistry. 

(4)  .  32  Lessons  on  Chemical  Manipulation. 

(5)  .  32  Lessons  on  Qualitative  Analysis. 

(6)  .  32  (or  more)  Lessons  on  Quantitative  Analysis. 
Catechetical  Lectures  are  also  given,  while  analyses  of 

manures,  oil-cakes,  minerals,  soils,  waters,  &c,  are  daily 
performed  in  the  College  Laboratories,  and  Chcmico- 
Agricultural  researches  undertaken  by  the  more  advanced 
Students,  under  the  immediate  direction  of  Professor 
Church. 

The  text-books  used  are  Church's  "Laboratory  Guide," 
Roscoe's  "Chemistry,"  and  Church  ajid  Dyer's  edition  of 
"  How  Crops  Grow." 

LIVERPOOL   ROYAL  INFIRMARY  SCHOOL  OF 
MEDICINE. 

Chemistry  and  PracticalChtmistry.—  J.Campbell  Brown, 
D.Sc.  Lond.,  F.C.S. 

The  first  half  of  the  Course,  to  Christmas,  includes  all 
the  branches  of  Chemistry  required  for  the  Matriculation 
Examination  of  the  University  of  London. 

The  Course  consists  of  100  Lectures,  and  is  divided  as 
follows : — 

1.  Chemical  Physics. 

2.  Chemistry  of  the  Metalloids. 

3.  Chemistry  of  the  Metals  and  their  Compounds. 

4.  Organic  Chemistry. 

5.  Technological  Chemistry. 

Fee  for  the  Course,  £$  5s.  , 

Technological  and  other  non-medical  Students  may 
take  out  any  of  the  divisions  separately— Fee,  £  us.;  but 
no  certificates  will  be  given  until  the  whole  Course  has 
been  attended. 

Practical  Chemistry. — The  new  Laboratories,  which 
accomodate  eighty  working  Students,  are  now  open,  and 
those  who  desire  to  prosecute  Practical  Chemistry, 
analysis,  or  original  research,  will  be  provided  with 
separate  working-benches  and  cupboards,  with  tools,  fuel, 
water,  and  gas.    Fees,  from  £1  is.  to  £^  4$.  per  month. 

The  following  Classes  have  been  arranged : — 

1.  Practical  Exercises  on  the  Non-Metallic  Elements 
and  their  Gaseous  Compounds.  In  November  and 
December,  at  4  p.m.    Fee,  £2  2s. 

2.  Qualitative  Analysis  of  Inorganic  Acids  and  Bases 
in  Solutions  containing  one  of  each  ;  Examination  of 
Urine,  Bile,  Urinary  Deposits  and  Calculi,  &c.  Monday, 
Tuesday,  and  Friday,  at  10.30  a.m.  Three  months, 
commencing  May  1.    Fee.  £3  3s. 

3.  Qualitative  Analysis  of  Complex  Mineral  Substances. 
Monday  and  Friday,  at  z  1.30  a.m.,  commencing  May  1. 
Fee,  £3  3s. 

4.  Practical  Exercises  in  Technology,  Pharmaceutical 
Chemistry,  and  Toxicology,  at  4  p.m.,  commencing 
January  14.    Fee,  £$  5s. 

5.  Qualitative  Analysis  of  Organic  Substances,  especially 
those  in  the  List  for  1st  M.B.  Exam,  of  Lond.  Univ.  In 
April,  May.  and  June.    Fee,  £3  3s. 

6.  Quantitative  Analysis.  Students  may  enter  at  any 
time. 

ANALYTICAL  LABORATORY  AND  SCHOOL  OF 
TECHNICAL  CHEMISTRY, 

7  and  9,  Hackin's  Hey,  Liverpool. 

Conducted  by  Mr.  A.  Norman  Tate. 

Hours  of  attendance,  9.30  a.m.  to  5  p.m.  (Saturdays, 
0.30  a.m.  to  1  p.m.). 

Fees— Three  months,  £15  15s.;  six  months,  £jb  6s. ; 
twelve  months,  £52  10s. 

The  Laboratory  is  also  open  from  October  to  end  of 
April  two  evenings  per  week  for  Lectures  and  practical 
wotk. 


A  separate  working-bench  is  provided  for  each  Student, 
and  he  is  also  supplied  with  all  ordinary  chemicals,  gas, 
fuel,  and  the  more  substantial  portions  of  Laboratory 
apparatus,  but  must  provide  himself  with  test-tubes, 
beakers,  and  other  apparatus  of  a  fragile  nature. 

in  addition  to  the  ordinary  chemical  studies,  the  Course 
of  instruction  will,  as  far  as  possible,  comprise  all  such 
studies  as  may  be  required  for  the  successful  prosecution 
of  the  particular  branch  or  branches  of  Applied  Chemistry 
in  which  the  pupil  is  to  engage. 

LIVERPOOL  OPERATIVES'  SCIENCE  CLASSES 
(in  connection  with  the  government  department  or 

SCIENCE  AND  ART,  AND  THE  OPERATIVE  TRADES'  HALL, 
LIVERPOOL). 

Session  extends  from  September  16,  1874,  to  end  of 
April,  1875. 

Chairman. — Mr.  James  Samuclson. 

Honorary  Secretary. — Mr.  Michael  Fitzpatrick,  62,  Seel 
Street. 

Lecturer  on  Chemistry  and  Laboratory  Practice. — Mr. 
Norman  Tate. 

Assistant  Lecturers.— Mr.  Percy  HolUs  and  Mr.  Hugh 
.i'ughcB. 

Lecturer  on  Physics.— Mr.  Gordon. 

Classes  for  the  study  of  Inorganic  Chemistry  and 
Laboratory-  Practice  will  meet  on  Wednesday  evenings  ia 
the  School-Board  Schools,  Queen's  Road,  and  on  Friday 
evenings  at  Mr.  Tate's  Laboratory,  9,  Hackin's  Hey. 
Other  Chemical  Classes  are  being  organised. 

Classes  for  the  study  of  Acoustics,  Light  and  Heat, 
Electricity  and  Magnetism,  &c,  will  meet  under  the  care 
of  Mr.  Gordon  in  the  National  Schools,  Everton  Valley. 

Arrangements  have  been  made  whereby  teachers  and 
pupil  teachers  of  public  elementary  schools  will  be  admitted 
to  the  Chemistry  Classes  at  a  nominal  fee  of  one  shilling. 
The  fees  to  other  pupils  are  (not  including  use  of  glass 
and  fragile  apparatus) — 

For  each  Course  of  Lectures— Artisans,  Half-a  Crown  ; 
Non-Artisans,  One  Guinea. 

For  each  Course  of  Laboratory  Practice— Artisans.  One 
Guinea;  Non-Artizans,  Three  Guineas. 

All  Pupils  are  expected  to  present  themselves  at  the 
next  May  Examination  of  the  Science  and  Art  Department. 

COLLEGE    OF   CHEMISTRY,  LIVERPOOL. 

Principal.— Mr.  Martin  Murphy,  F.C.S.,  Professor  ot 
Chemistry. 

The  Course  of  instruction  given  in  the  College  of 
Chemistry  comprises  the  teaching  of  Chemistry  as  a 
science,  and  the  general  application  of  chemical  knowledge ; 
also  the  leaching  of  the  principles  of  those  branches  of 
physics  which  are  allied  with  Chemistry,  6uch  as  light, 
heat,  electricity,  &c. 

Particular  attention  is  devoted  to  instruction  in  the  prac- 
tice of  systematic  analytical  operations,  whereby  Students 
will  be  enabled  to  determine  accurately  the  general  and 
proximate  constituents  of  substances,  and  so  arrive  at  a 
knowledge  of  their  nature  and  properties. 

Instruction  in  the  application  of  chemical  data  to 
medicine  and  agriculture,  and  to  the  chemical  and 
metallurgical  operations,  comprising  Technolog  v,  will  be 
given,  to  qualify  Students  for  these  avocations. 

The  Students  will  invariably  be  controlled  and  directed 
in  their  study  and  work  by  the  Principal  and  competent 
assistants.  Ample  Laboratory  accommodation  is  provided 
for  Students,  and  such  general  appliances  as  will  facilitate 
their  progress  in  acquiring  a  knowledge  of  the  specialities 
taught  in  the  College. 

The  Students'  Laboratories  arc  open  throughout  the 
year.  Hours  of  attendance — From  10  a.m.  to  5  p.m.  daily. 
Fees— 10  guineas  per  quarter  of  three  months,  or 
35  guineas  per  annum,  payable  in  advance.  Students 
provide  all  their  own  apparatus  and  hooks. 

Medical  and  Pharmaceutical  Students  are  admitted  for 
one  hour  per  day.    Fee  for  three  months.  £2  as. 
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A  Course  of  Lectures  will  be  delivered  to  the  Students 
during  the  winter  months.    Evening  Classes. 

Certificates  of  attendance  recognised  by  the  University 
and  Apothecaries'  Hall  of  London,  and  Apothecaries' 
Hal!  of  Ireland. 

LEEDS    SCHOOL    OF  MEDICINE. 

WINTER  SESSION. 

Leciurtr. — Mr.  Thomas  Fairley,  F.C.S. 
Daily,  except  Wednesday  and  Saturday,  at  11  a.m. 
First  Session,  £4  4s.    Second  Session,  £3  39. 

SUMMER  SESSION. 

Practical  Chemistry. — Mr.  Fairley,  F.C.S. 

Mondays  and  Tuesdays,  9.30  to  1 1 .    Each  Course,  £3  38. 

General  Chemical  Students. — The  Laboratories  are  open 
daily,  under  the  direction  of  Mr.  Fairley,  for  the  instruction 
of|Gcncral  Students  in  Chemical  Manipulation,  Technical 
Chemistry,  and  all  branches  of  analysis  ;  and  also  for  the 
use  of  gentlemen  wishing  to  pursue  special  chemical 
researches. 

The  fees,  payable  in  advance  to  the  Treasurer,  are  as 
follows : — For  one  month,  £4  4s. ;  for  two  months,  £j  7s. ; 
for  three  months,  £10  10s. ;  for  four  months,  £13  13s.;  for 
five  months,  £15  15s. ;  for  six  months,  £ij  17s. ;  for  nine 
months,  £21.  Special  fees  will  be  charged  to  Students 
who  do  not  wish  to  work  every  day  in  the  week. 

The  Chemical  Museum  contains  minerals,  metallic  ores 
and  metals,  rare  chemical  substances,  and  illustrations  of 
the  most  important  chemical  manufactures  in  their  different 
stages. 

Curator.—  Mr.  Scattergood. 

LEEDS    MECHANICS'    INSTITUTION  AND 
LITERARY  SOCIETY'S  LABORATORY. 

Chemical  Classes  and  Laboratory  for  Instruction  in 
Elementary,  Practical,  and  Analytical  Chemistry,  com- 
mence on  Friday,  September  25,  at  8  p.m. 

Lecturer. — Mr.  George  Ward,  F.C.S.,  with  Assistants. 

YORKSHIRE   COLLEGE   OF  SCIENCE,  LEEDS. 

Professor  0/  Chemistry.— Dr.  T.  E.  Thorpe,  F.R.S.E. 

Professor  of  Physics  ami  Mathematics.— A.  W.  Rucker, 
M.A. 

HIGH     HARROGATE    COLLEGE,  YORKSHIRE. 

Professor  of  Chemistry —Mr.  XV.  G.  Mason,  F.C.S., 
Certificated  Science  Teacher. 

MANCHESTER    GRAMMAR  SCHOOL. 

CHEMICAL.  OKPARTMENT. 

Professor. — Francis  Jones. 

Instruction  is  given  in  Inorganic  Chemistry,  Organic 
Chemistry,  Metallurgy,  and  Analytical  Chemistry.  There 
is  a  lecture-room  and  second  Laboratory,  affording 
accommodation  for  seventy-two  Students. 

OWENS    COLLEGE,  MANCHESTER. 
Professor  and  Director  of  the  Chemical  Laboratories. — 
H.  U.  Koscoc,  B.A.,  Ph.D.,  F.R.S..  F.C.S. 
Professor  C.  Schoilemmer,  F.R.S. 

Demonstrator  and  Assistant  Lecturer. — Mr.  W.  Dittmar, 
F.R.S.E. 

Assistant  Demonstrators.— Air.  W.  Carleton  Williams. 
F.C.S.,  and  Mr.  Harry  Grimshaw,  F.C.S. 

Lecture  Courses. 

Systematic  Chemistry.— Junior  C lass— Tuesday,  Thurs- 
day,  and  Saturday,  from  9.30  to  10.30  a.m.,  during 
Michaelmas  and  Lent  Terms.  Comprising — (1)  The  laws 
of  Chemical  Combination  ;  (2)  a  description  of  the  physical 
and  chemical  properties  and  the  mode  of  preparation  of 
the  Non-Metallic  Elements  and  of  their  compounds. 

Senior  Class.— Monday,  Wednesday,  and  Friday,  from 
9.30  to  10.30  a.m.,  during  the  Michaelmas  and  Lent  Terms, 
comprising — (ij  The  Chemistry  of  the  Metals  and  of  their 
most  important  compounds;  {2)  Organic  Chemistry,  giving 
the  composition  and  relations  of  the  best  defined  groups 
of  organic  bodies  and  the  laws  regulating  their  formation. 


The  instruction  in  Systematic  Chemistry  is  given  by 
means  {a)  of  Experimental  Lectures  and  (I)  of  Tutorial 
Classes.  The  Tutorial  Classes  will  meet  for  recapitulation, 
and  for  the  correction  of  the  written  exercises  given  out 
in  the  Lectures,  at  times  to  be  fixed  at  the  commencement 
of  the  Session. 

Fee — For  tach  Class,  £2  12s.  6d. ;  for  both  Classes, 
£4  14s.  6d. 

A  Tutorial  Class,  meeting  in  Sections,  will  also  be  held, 
which  all  members  of  the  Junior  and  Senior  Classes  will  be 
required  to  attend,  unless  specially  exempted  by  the 
Principal  and  the  Professor.  Extra  fee  for  this  Class, 
10s.  6d.  This  fee  is  not  included  in  the  composition  fees 
payable  by  regular  Students. 

Organic  Chemistry. — Professor  C.  Schorlemmer,  F.R.S. 
Tuesday,  Thursday,  and  Friday,  from  2.30  to  3.30  p.m. 

The  subject  of  this  Course  is  the  Chemistry  of  the 
Carbon   Compounds,  wherein  the  branch  of  Organic 
Chemistry  is  more  fully  and  completely  treated  than  in 
the  general  Course  in  Systematic  Chemistry. 
Fee.  £3  10s. 

Technological  Chemistry. — Wednesday,  from  2.30  to 
3.30  p.m. 

The  chemical  principles  involved  in  the  most  important 
Chemical  Manufactures  will  chiefly  be  considered  in  this 
Course.    The  subject  will  be  discussed  as  follows  : — 

1.  Ten  Lectures  on  the  Modes  of  Producing  and 
Utilising  Heat  and  Light,  by  Mr.  Dittmar. 

2.  Ten  Lectures  on  Water  and  Air  and  the  Chemistry 
of  the  Alkali  Manufacture,  by  Professor  Roscoe. 

3.  Ten  Lectures  on  the  Chemistry  of  Colouring  Matter, 
Dyeing  and  Calico  Printing,  by  Professor  Schorlemmer. 

Students  attending  this  Class  must  be  acquainted  with 
the  principles  of  chemical  science. 
Fee,  £\  us.  6J. 

Chemical  Philosophy.— ProfcssorC.  Schorlemmer,  F.R.S 
Saturday,  from  9.30  to  10.30  a.m. 

Sketch  of  the  History  of  Chemistry;  Development  of 
Modern  Chemistry;    Chemical   Laws  and  Theories; 
Relation  of  Chemistry  to  Physics. 
Fee,  £1  us.  6d. 

Analytical  Chemistry.— Mr.  W.  Dittmar,  F.R.S.E. 
Wednesday,  from  g.30  to  10.30  a.m. 

This  Course  will  treat  of  the  methods  of  Qualitative 
and  Quantitative  Analysis,  and  is  intended  to  supplement 
the  instruction  in  Practical  Chemistry. 
,  All  first  year's  Laboratory  Students  are  required  to 
attend  this  Class,  and  to  perform  the  written  exercises 
and  to  answer  the  viva  voce  questions  given  out. 
Fee,  £1  us.  6d. 

Analytical  and  Practical  Chemistry. 

LABORATORY  COURSES. 

The  Chemical  Laboratories  will  be  open  for  Students 
daily  from  10.30  a.m.  until  5.30  p.m.,  except  on  Saturdays, 
when  they  will  be  closed  at  1.30  p.m. 

The  Laboratories  arc  fitted  with  every  convenience  for 
the  prosecution  of  Practical  Chemistry,  all  branches  of 
Qualitative  and  Quantitative  Analysis,  and  original 
research.  Each  Student  is  provided  with  a  separate 
working-table,  a  set  of  tests,  fuel,  water,  and  gas,  free  of 
expense ;  but  he  is  required  to  find  his  own  apparatus,  a 
few  of  the  more  expensive  reagents,  and  the  chemicals 
required  for  his  experiments.  Other  apparatus  or  instru- 
ments of  a  more  expensive  description  may  be  obtained 
on  loan  from  the  Laboratory  Steward,  subject  to  regula- 
tions to  be  prescribed  by  the  Professor. 

Regular  Students,  or  those  preparing  for  Degrees,  may 
enter  for  two  days  a  week  at  a  fee  of  £q  9s.  All  other 
Students  will  be  required  to  enter  according  to  the  fol- 
lowing scale,  and  those  working  in  the  Quantitative 
Laboratory  will  be  required  to  enter  for  not  less  than  four 
days  per  week. 

Fees  for  the  Session — For  six  days  per  week,  £21  ;  for 
four  days  per  week,  £17  17s.;  for  three  days  per  week, 
£13  13b.    Students  entering  the  Laboratory  Class  at  or 
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after  Christmas  will  be  charged  two-thirds  of  the  fees  for 
the  whole  Session. 

Fees  for  shorter  periods — For  six  months,  £17  17s. ;  for 
five  months,  £15  15s.;  for  four  months,  £13  13s.;  for 
three  months,  £10  10s. ;  for  two  months,  £7  7s. ;  for  one 
month,  £4  4s.  Students  entering  under  this  scale  are 
entitled  to  work  on  every  day  during  the  week. 

EVENING  CLASSES. 

Chemistry. 

First  Lccturt  Course.— (The  Non-Metallic  Elements).— 
Professor  Roscoe.    Monday,  from  S.35. 

Second  Lecture  Course.— (The  Metals).— Mr.  Williams. 
Friday,  from  8.5  to  9.5  p.m. 

Third  Lecture  Course.— (Organic  Chemistry).— Mr. 
Schorlemmer.    Monday,  from  8.5  to  9.5  p.m. 

Technological  Chemistry. — (Sulphuric  Acid,  Alkalies, 
&«.).— Mr.  Dittmar.    Thursday  from  7  to  8. 

Laboratory  Courses.—  Professor  Roscoe  and  Mr. 
Williams.    Monday,  from  6  to  8.30  p.m. 

QUEENWOOD  COLLEGE, 
Near  Stockrridoe,  Hants. 

The  Science  Department  of  the  above  College  is  under 
the  direction  of  Frank  Clowes,  B.Sc.  Lond..  F.C.S.  Lec- 
tures arc  delivered  during  term  time  on  Chemistry  and 
Natural  Philosophy,  and  a  well-appointed  Chemical 
Laboratory  is  used  by  all  but  the  youngest  pupils.  The 
Course  of  Instruction  is  well  suited  to  meet  the  require- 
ments of  the  London  University  and  College  of  Surgeons 
Examinations. 

Principal.— C.  Willmorc. 

COLLEGE  OF   PHYSICAL  SCIENCE, 
NEWCASTLE. 

(IN  CONNECTION  WITH  THE  UNIVERSITY  OF  DURHAM.) 

Experimental  Physics. — Professor  A.  S.  Hcrschel,  H.A., 
F.R.A.S.  First  Year  Course — Mechanics,  Sound,  Heat, 
and  Steam.  Monday,  Wednesday,  and  Friday,  at  3  p.m. 
Second  Year  Course— Light,  Magnetism,  and  Electricity. 
Tuesday  and  Thursday,  at  3  p.m. 

Experimental  Lectures,  and  Questions  for  written  Exer- 
cises, will  be  given  at  each  meeting  of  the  Class.  Occa- 
sional visits  to  Miningand  Manufacturing  Establishments, 
to  see  the  operation  of  Physical  Processes  described  in  the 
demonstrations  of  this  Course,  and  the  Course  of  the  pre- 
vious year,  will  be  arranged,  from  time  to  time,  during  the 
Session.    Fee,  £5  5s. 

Physical  Laboratory. — The  Physical  Laboratory,  for 
Physical  Experiments,  is  open  daily,  from  20  a.m.  to 
5  p.m.,  excepting  on  Saturdays,  when  it  closes  at  1  p.m. 
Fees — Attendance  per  day  weekly,  £1  is.  per  term. 

Chemistry. — Professor — A.  Freirc-Marrcco,  M.A.  De- 
monstrator— E.  Haigh,  Assoc.  Phys.  Science. 

Junior  Division. — General  Principles  of  Chemistry; 
History  of  the  Non-Metallic  Elements.  History  of  the 
Metals  and  their  more  important  compounds  ;  Principles 
of  Qualitative  Analysis.  Monday,  Wednesday,  and  Friday, 
at  11  a.m. 

Senior  Division.— Elements  of  Organic  Chemistry, 
Tuesdays,  at  11  a.m.  Applied  Chemistry,  Thursdays,  at 
11  a.m.    Fee,  £5  $s. 

Practical  Chemistry.— The  Laboratory  is  open  from 
10  a.m.  to  I  p.m.,  and  from  2  to  5  p.m.,  except  on  Satur- 
days, when  it  closes  at  I  p.m.  Laboratory  Fees. — 
Students  working  six  days  per  week,  £5  5s.  per  term ; 
alternate  days,  £3  38. ;  one  day  per  week,  £\  is. 

Arrangements  for  Laboratory  work  in  the  evening  and 
during  vacation  will  be  made. 

Courses  of  Study.  -  Students  will  be  distinguished  into 
Regular  and  Occasional.  Regular  Students  will  be  re- 
quired to  follow  such  .t  couisc  of  study  in  the  subjects 
professed  in  the  College  as  will  enable  them  to  pas.*  the 
Examinations  for  the  title  of  Associate  in  Physical  Science. 
Occasional  Students  will  attend  such  il.is.-es  as  they  may 
select. 

The  Session  will  commence  on  the  51!"  ol  October,  1S7  j. 


In  addition  to  the  class-fees,  Students  will  be  required 
to  pay  an  entrance  fee  of  £1  is.  Students  who  do  not 
enter  to  more  than  two  classes  may  commute  this  on  pay- 
ment of  seven  shillings  entrance  fee  for  each  Course. 

Students  desirous  of  studying  the  whole  of  the  four  sub- 
jects professed  in  the  College — viz.,  Mathematics,  Experi- 
mental Physics,  Chemistry,  and  Geology— may  compound 
for  the  class  fees,  by  payment  of  £17  17s. 

Evening  Classes. — Professor  A.  Freire-Marrcco,  M.A. 
Twelve  Lectures  on  Inorganic  Chemistry.  Mondays,  at 
7.45,  commencing  November  2,  1S74. 

BOROUGH  ANALYSTS  LABORATORY, 
1  and  3,  Surrey  Street,  Sheffield. 
Mr.  A.  H.  Allen,  F.C.S. ,  delivers  a  Course  of  Thirty 
Lectures  on  Inorganic  Chemistry  and  Metallurgy.  Day 
and   Evening  Classes  for  the  practice  of  Analytical 
Chemistry  and  Assaying. 

SHEFFIELD  SCHOOL  OF  MEDICINE. 
A  Course  of  Forty-five  Leclures  on  Inorganic  and 
Organic  Chemistry  will  be  delivered  during  the  Winter 
Session,  by  A.  H.  Allen,  F.C.S. 

The  Summer  Course  of  Pradical  Chemistry  is  conducted 
by  Mr.  Allen. 


SCOTLAND. 

UNIVERSITY  OF  EDINBURGH. 
Professor  of  Chemistry. — Dr.  A.  Crum  Brown,  F.R.S.E. 

SCHOOL   OF   MEDICINE,  EDINBURGH. 
Lecturer    on    Chemistry  .—Dr.   Stevenson  Macadam, 
F.R.S.E. 

The  Courses  of  Instruction  in  Chemistry  include  its 
applications  to  Medicine,  Agriculture,  and  the  Industrial 
Arts ;  and  they  qualify  for  the  University  of  Edinburgh 
and  other  Universities,  the  Royal  Colleges  of  Physicians 
and  Surgeons,  the  Navy,  Army,  and  Indian  Medical 
Service,  and  the  other  Medical  and  Public  Boards. 

UNIVERSITY  OF  GLASGOW. 
Professor  of  Chemistry  and  Practical  Chemistry  .—Dr. 
Thomas  Anderson,  F.R.S.E. 

ANDERSON'S  UNIVERSITY,  GLASGOW. 
Professor  of  Scientific  Chemistry. — Dr.  T.  E.  Thorpe. 

THE  "YOUNG"  CHAIR  OF  TECHNICAL 
CHEMISTRY, 
Anderson  s  University,  Glasgow. 
Professor. — Gustav  Bischof. 

This  Chair  has  for  its  object  the  Instruction  of  Students 
in  Chemistry  as  applied  to  the  various  branches  of  Indus- 
try in  Chemical  and  other  works,  Metallurgy,  Agriculture, 
&c. 

In  addition  to  the  practical  working  in  the  Laboratory, 
Students  have  the  advantage  of  attending  Lectures  on  the 
various  subjects  of  Technical  Chemistry. 

The  outline  of  the  Course  of  Lectures,  which  are  illus- 
trated by  Experiments,  Specimeus,  and  Diagrams,  and 
which  will  be  completed  in  three  consecutive  Sessions,  is 
as  follows : — 

First  Session.— Crude  Materials  and  Products  of 
Chemical  Industry,  such  as  compounds  of  Potassium, 
Sodium,  Sulphur,  Chlorine,  Ammonium,  i&c.  ;  Glass, 
Ceramic  Ware,  Gypsum,  Lime,  and  Mortar. 

Second  Session.—  Vegetable  Fibres  and  their  Technical 
Application  ;  Animal  Substances  and  their  Technical 
Application;  Food;  Dyeing  and  Printing  ;  Materials  and 
Apparatus  employed  lor  producing  Artificial  Light  and 
Heat. 

Third  Session. — Chemical  Metallurgy,  Extraction  of  the 
Metals  from  their  Ores,  and  Technical  Application  of 
Metals  and  Metallic  Compounds. 

The  Session  commences  on  the  first  Tuesday  in  Novem- 
ber, and  closes  on  the  last  day  of  July. 
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The  Laboratory  is  open  daily,  from  10  to  4,  and  on 
Saturdays  from  10  to  1  o'clock,  for  practical  working  by 
the  Students,  under  the  superintendence  of  the  Professor 
and  his  Assistants. 

The  Fees  for  attending  the  Laboratory  and  Ledurcs  arc 
£18  per  Session,  £13  for  six  months,^  for  three  months, 
or  £2  10s.  per  month. 

Students  are  supplied  with  a  working  table  containing 
the  ordinary  reagents  required  for  analysis,  and  such 
apparatus  as  retort  stands,  gas  jets,  &c.  Small  articles, 
such  as  Berlin  porcelain  evaporating  basins,  funnels, 
retorts,  flasks,  beakers,  &c,  Students  are  required  to  pro- 
vide for  themselves.  Larger  and  more  expensive  appa- 
ratus, such  as  large  evaporating  basins,  retorts,  flasks, 
bottles,  funnels,  thermometers,  &c,  arc  lent  for  experi- 
ments. Students  must  be  sixteen  years  of  age  on  applica- 
tion, of  good  moral  character,  and.  in  addition  to  the 
ordinary  branches  of  an  English  education,  must  be 
acquainted  with  the  elementary  principles  of  Chemistry. 
Further  information  may  be  obtained  of  the  Professor,  at 
the  Laboratory,  Anderson's  University,  234,  East  George 
Street. 

Bursiries. — The  Trustees  of  the  "  Voting  "  Chair  have 
the  superintendence  of  the  Bursaries — regulating  the 
appointment  and  terms  on  which  they  shall  continue  to  be 
held.  The  Bursaries  arc  of  the  amount  of  £50  each  per 
annum,  tenable  for  three  years,  during  which  the  Bursars 
shall  be  required  to  give  their  whole  time  and  attention  to 
the  Lectures  and  Laboratory  duties  of  the  "  Young " 
Chair,  paying  the  ordinary  fees. 

GLASGOW   MECHANICS'  INSTITUTION. 
Professor  of  Chemistry  and  Practical  Chcvtistry.—Mr.  R. 
R.  Tatlock,  F.C.S. 

SCHOOL   OF  CHEMISTRY. 
42,  Bath  Street,  Glasgow. 

Dr.  Wallace,  Mr.  Tatlock,  and  Dr.  Clark. 

CHEMICAL  LABORATORY  AND  CLASS  ROOMS. 
144.  Wkst  Regent  Street,  Glasgow. 

Conducted  by  Dr.  Milne. 

The  Laboratory  is  open  daily  from  10  to  4  (Saturdays 
excepted),  for  Instruction  in  Practical  and  Analytical 
Chemistry.  Fee  for  six  months,  exclusive  of  apparatus, 
£10  10s.  Fee  for  one  month,  £2  2s.  Private  Pupils 
(number  limited  to  three),  per  month,  £4  4s.  Students 
can  join  the  Laboratory  at  any  time. 

The   Practical   Evening    Classes   for   Instruction  in 
Analysis  and  Testing  will  meet  on  Tuesdays  and  Thurs-  | 
days,  from  7  p.m.  till  9  p.m.,  commencing  November  3.  j 
Fee  for  one  night  per  week,  including  apparatus  and  ma- 
terial, £1  is.  per  quarter.    Fee  for  two  nights  per  week, 

£*  ===—_-_  =  

IRELAND. 


DUBLIN. — TRINITY  COLLEGE. 
Professor  of  Chemistry.— Yir.  Apjohn,  F.R.S. 
ROYAL    COLLEGE    OF    SURGEONS,  DUBLIN. 
Professor  vf  Chemistry. — Dr.  Barker. 

QUEEN'S   COLLEGE,  BELFAST. 
Professor  of  Chemistry. — Dr.  Andrews,  F.R.S.,  <X.c. 

QUEEN'S   COLLEGE,  GALWAY. 
Professor  of  Chemistry  —Dr.  T.  H.  Kuu  ncy. 
A  Laboratory  for  Practical  Instruction  is  attached  to  all 
the  Queen's  Colleges.    The  usual  Practical  Course  for  the 
Medical  Boards  is  given  in  the  summer. 

ROYAL  COLLEGE  OF  SCIENCE  FOR  IRELAND. 
Stephen's  Green,  Dublin. 

This  College  supplies,  as  far  as  practicable,  a  complete  I 
Course  of  Instruction  in  Science,  applicable  to  the  Indus-  | 


trial  Arts.  The  subjects  of  Instruction  are :— Pure  and 
Applied  Mathematics,  Descriptive  Geometry  and  Me- 
chanical Drawing,  Mechanism,  Theoretical  and  Applied 
Chemistry,  Chemical  Analysis,  Physics,  Botany,  Zoology, 
Geology  and  Paleontology,  Mineralogy,  Mining,  Ma- 
chinery, Surveying,  and  Agriculture. 

Professor  of  Theoretical  and  Practical  Chemistry R. 
Galloway,  F.C.S. 

Professor  of  Experimental  Physics.— \\.  F.  Barrett, 
F.R.S.E.,  F.C.S. 

The  Chemical  and  Metallurgical  Laboratories,  under  the 
direction  of  Mr.  Galloway,  are  open  every  week  day  during 
the  Session,  except  Saturday.  Instruction  is  given  iu  the 
different  branches  of  Analytical  Chemistry,  including 
Assaying,  and  in  the  methods  for  performing  Chemical 
Research.  Each  Student  is  taught,  not  in  class,  but  sepa- 
rately and  independently;  and  he  is  supplied  with  a 
separate  working  table,  with  reagents,  fuel,  water,  gas, 
and  the  larger  and  more  expensive  apparatus.  Fee,  for 
the  Session  of  nine  months,  £12;  or  for  three  months,  £5  ; 
or  for  one  month,  £2. 

There  are  four  Royal  Scholarships  of  the  value  of  £50 
each  yearly,  with  free  Education,  including  Laboratory 
Instruction,  tenable  for  two  years  ;  two  become  vacant 
each  year;  they  are  given  to  Students  who  have  been  a 
year  in  the  College.  There  are  also  nine  Exhibitions 
attached  to  the  College,  of  the  yearly  value  of  £50  each, 
with  free  Education,  including  Laboratory  Instruction, 
tenable  for  three  years;  three  become  vacant  each  year, 
The  Exhibitions  are  awarded  at  the  Annual  May  Examina- 
tions of  the  Science  and  Art  Department. 

A  Diploma  of  Associate  of  the  College  is  granted  at  the 
end  of  the  three  year's  course. 

The  Session  commences  on  Monday,  Odober  5th. 


CORRESPONDENCE. 

A  READY  METHOD  OF  DETECTING  MEAT- 
FATS  MIXED  WITH  BUTTER. 

To  the  Editor  of  the  Chemical  News. 
Sir, — As  far  back  as  November  and  December,  1861,  I 
published  in  the  Chemical  News  several  papers  on  this 
subject,  which  at  the  time  created  some  discussion  between 
myself  and  Dr.  Ballard,  and  as  the  other  day  when  I  was 
in  London  I  heard  that  the  practicability  of  my  method 
was  disputed,  and  that  the  question  of  fats  in  butter  was 
still  unsolved,  I  have  since  directed  further  attention  to 
the  matter,  and  am  happy  to  say  that  I  have  been  emi- 
nently successful. 

My  starting-point  was  that  fresh  butter  was  permanently 
soluble  in  methylated  ether,  sp.  gr.  0730,  at  the  tempera- 
ture of  65°  F.  But  with  the  view  of  seeing  if  any  other 
substance  it  may  contain  could  be  precipitated  from  it,  I 
took,  say,  20  or  25  grains  of  fresh  butter,  placed  it  in  a 
small  test-tube,  and  poured  over  it  1  dram  of  methylated 
ether,  and  on  corking  the  tube  it  readily  dissolved  after  a 
few  moments  agitation.  I  then  added  30  drops  of 
methylated  alcohol,  6j  O.P.,  and  agitated  again,  but 
nothing  was  precipitated.  I  therefore  made  another  ex- 
periment with  15  grains  of  fresh  butter,  and  10  grains  of 
ptepared  mutton  fat,  dissolved  them  in  1  dram  of  ether 
first,  and  added  30  drops  of  alcohol,  when  in  less  than 
half  an  hour  the  fat  was  precipitated,  in  a  room  healed  to 
6So"  F. 

Next,  in  order  to  see  the  effect  upon  mixtures  of  known 
fatf,  such  as  lard,  beef,  mutton,  and  tallow  fats,  property 
melted  together  in  proportions  of  60  grains  of  butler  and 
40  of  fat,  and  stirring  till  cold,  I  found  that  each  of  them 
could,  by  a  similar  procedure,  be  precipitated  in  a  few 
minutes. 

In  one  case,  that  of  mutton,  I  filtered  off  the  etheru) 
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liquid,  and  collecled  the  residue,  and  obtained  as  much  as 
30  per  cent  of  what  had  been  used ;  so  that  there  is  no 
longer  any  doubt  about  easily  detecting  fatty  adulterations 
in  butter. 

I  have  exhibited  my  experiments  before  various  trades- 
people, and  all  have  expressed  delight  at  their  success. 

Something  has  recently  been  stated  by  certain  parties 
as  to  the  estimation  of  butyric  acid;  but  for  my  part,  I 
do  not  think  much  of  that,  seeing  that  we  can  now  deal 
with  the  fats  in  such  a  simple  and  more  dirccl  way. 
Lastly,  I  would  observe  that  crystallisation  of  butter  out 
of  the  etherial  solution  at  a  lower  temperature  than  65% 
must  not  be  mistaken  for  the  fats  precipitated  by  alcohol 
alluded  to,  as  the  butter,  besides  being  so  much  lighter, 
occupies  the  upper  layer,  and  is  different  in  character,  and 
easily  re-melted  by  the  application  of  the  warm  hand  for 
a  minute  or  so.— I  am,  &c, 

John  Horsley,  F.C.S. 

Analyst  to  the  County  and 
Cit>  of  Glo»ter. 

Cheltenham,  September  4, 1874. 


NOTES  AND_  QUERIES. 

Pyro-Naphthalin.— Will  you  or  tome  of  your  numerons  corres- 
pondents kindly  inform  me  from  what  source  pyro-naphthalin  is  pre- 
pared, and  how  I  Hating  also  the  uses  of  the  »ame.  and  any  additional 
Information.    The  above  will  greatly  oblige.-M.  D. 


TO  CORRESPONDENTS. 


Vol.  XXIX.  of  the  Chemical  News,  containing  a  copious  index, 
is  now  ready,  price  ns.  4d.,  by  post,  121.,  handsomely  bound  in 
cloth,  Kold  lettered.  The  cases  tor  binding  may  be  obtained  at 
our  office,  price  is.  6d.  Subscribers  may  have  their  copies  bound 
for  2S.  6d.  if  sent  to  our  office,  or,  if  accompanied  by  a  cloth  case, 
for  ts.  Subscribers  wishing  to  complete  their  sets  of  volumes 
are  requested  to  apply  to  the  publisher,  who  will  give  them 
information  respecting  scarce  numbers  and  volumes.  Vol.  xxx. 
commenced  on  July  jrd.  and  will  be  complete  in  twenty-stx 
numbers.  Reading  Cases,  price  is.  6d.  each,  post  free,  may  also 
be  obtained  at  t'le  Office. 


Doyal  Veterinary  College.— Opening  of  the 

IV  WINTER  SESSION. 

The  LECTURES  at  this  Institution  will  COMMENCE  on 
THURSDAY,  October  1. 

The  Chair  will  be  taken  by  C.  N.  NEWDEGATE,  Esq.,  M.P.,who 
will  distribute  the  medals,  &c,  to  the  successful  candidates  for  the 
Coleman  Prize,  and  also  the  certificates  to  the  office-bearers  of  last 


The  Introductory  Address  will  be  delivered  by  Professor  Tuson,  at 
one  o'clock. 

Lectures,  Clinical  and  Pathological  Demonstrations,  and  General 
Instruction  are  given  on  Pathology  of  the  Horse  and  other  domesticated 
animals,  including  Epizootics,  Parasites,  and  Parasitic  Diseases ;  also 
on  Anatomy,  Physiology,  Histology,  Chemistry  (General  and  Prac- 
tical), Materia  Medica,  Toxicology,  Ilotany,  Therapeutics,  and  Phar- 
macy, Hospital  Practice,  Obstetrics,  Operative  Surgery,  the  Principles 
and  Practice  of  Shoeing,  &c. 

Students  are  required  to  attend  one  Summer  and  two  Winter 
Sessions  at  least  before  being  eligible  for  Examination  fur  the 
Diploma  01  the  Royal  College  ol  Veterinary  Surgeons. 

The  Matriculation  Examination  is  conducted  by  the  College  of  Pre- 
ceptors.   Pee,  One  Guinea. 

College  cuuance  fee,  Twenty-five  Guineas ;  the  payment  of  which 
confeis  the  right  of  attendance  on  all  the  Lectures  and  Collegiate 
Instructions  with  the  exception  ol  Practical  Chemistry. 

The  Matriculation  Examination  of  pupils  will  take  place  on  Sep- 
tember 29,  at  ten  a.m. 

Candidates  who  elect  to  be  examined  on  any  of  the  voluntary  sub- 
jects arc  requested  to  inform  the  Principal  of  such  intention,  and  to 
name  the  subject  not  later  than  September  2u. 

A  Prospectus,  containing  the  lulcs  of  the  College  and  copies  of  the 
examination  papers  set  lam  September,  will  be  forwarded  on  applica- 
tion to  the  Principal. 

A  Life  Subscriber  of  Twenty  Guineas,  or  one  of  Two  Guineas 
annually,  to  the  institution  is  entitled  to  have  admitted  into  the 
Infirmary  for  medical  and  surgical  treatment  an  unlimited  number  of 
horses  01  oilier  animals,  his  own  property,  at  a  chaise  inly  lor  ttieir 
keep.  Also  to  have  the  opinion  of  the  Professors  as  to  the  treatment 
of  any  animal  he  may  detirc  to  retain  in  his  own  possession  without 
the  payment  of  fees. 

JAMES  B.  SIMONDS,  Principal. 

August  17, 1674. 
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Medicinc-Drs.  Smith-Shand,  Bcveridge,  and  A.  Fraier. 


[Tnivcrsity   of   Aberdeen.  — Chancellor,  His 

.  ..  f,r?"  ,hf  nuke  "f  Wchmoad.  Vi:t.Chancrlior  and  PrUuHptl, 
ll?JC*TE>S«2-  C-  C«Ws**W.  OJ>.  Lent  AV./,.r,  T.  II.  Huxley. 
11.. I'.,  I-.R.S. 

FACULTY  OF  MEDICINE— SESSION  is7<-r5. 

WINTER  SESSION,  Commencing  on  Wednesday,  October  if. 
I  Anatomy— Professor  Struthers.  M.D.    11  a.m.    £3  3s. 
Practical  Anatomy  and  Demonstrations— Professor  Struthers 

Demonstrator.    9  to  4,  and  9  a.m.    £2  3J. 
Chemistry— Profesimr  Brazier.   3  p.m.    £3  is. 
Institutes  of  Medicine—  Professor  Ogilvie,  M.D.   4pm     f\ 31 
Surgery— Professor  Pirrie.C.M.,  .FR.S.E.    10  a.m.  /"33s 
Practice  of  Medicine— Professor  Macrobin,  M.D.   3  p.m    J  3  xt 
Midwifery  and  Diseases  of  Women  and  Chilc'ren-Professor 

M.D.   2  p  m.    £3  3%. 
Zoology  with  Comparative  Anatomy-Profess^  .Nicol,  F  G  S.    2  pjn. 

Medical  Logic  and  Medical  Jurisprudence-Professor  Ogston,  M.D. 

SUMMER  ^SESSION,  Commencing  on  the  First  Monday  of  Mav. 
Botany  — Professor  Dickie,  M.D.    9  a.m.  £33%. 

Materia  Medica (100  lecturei)— Professor  Harvey, M.D.   3  and  4  p  m. 

£3  3s- 

Practical  Pharmacy— Professor  Harvey  and  Assistant.  £1  ji 
Practical  Anatomy  and  Demonstrations— Professor  Strut 

Demonstrator.   9  to  4.  and  2  p.m.   £a  21. 
Practical  Chemistry  — Professor  Brazier.   10  a.m.    £3  is. 
Zoology  with  Comparative  Anatomy— Professor  Nicol.  11  a.m.  £3  3s. 

The  Anatomical  Course  in  Summer  includes  instruction  in  General 
Anatomy  and  in  the  use  of  the  Microscope;  and  instruction  in 
Osteology  for  Beginners. 

Matriculation  Fee  (including  all  dues)  for  the  Winter  and  Summer 
Sessions,  £1.    For  the  Summer  Session  alone,  101. 

Pathological  Anatomy— Dr.  Rodger.   £2  21. 

Practical  Ophthalmology— In  Summer,  Dr.  A.  D.  Davidson. 

Dental  Surgery— In  Summer,  Mr.  Williamson. 

Royal  Infirmary:  Daily  at  Noon.  Physicians-Drs.  Smith-Shand, 
Beveridge.  and  A.  l-rascr.  Surgeons-Drs  Pirrie,  Kerr,  and  Ogitnn. 
Junior  Surgeon-Dr.  Will.  Ophthalmic  Surgeon— Dr.  A.  D.  DaviJ- 
son.  Dental  Surgeon  — Mr.  Williamson.  Pathologist  — Dr.  Rodger. 
Pepetual  Fee  to  Hospital  Practice,  £6;  or,  first  year,  £3  10s.:  second 

Tin^a, 
£3  3»- 

Clinical  Surgery— Drs.  Pirrie,  Kerr,  and  Ogston.    £3  3s. 

General  Dispensary  and  Lying-in  and  Vaccine  Institution:  Dailv 
Eye  Institution :  Daily. 

Practical  Midwifery,  under  the  superintendence  of  Dr.  Inglis. 

Royal  Lunatic  Asylum  :  Physician-Dr.  Jamieson.  Clinical  In- 
struction is  given  for  Three  Months  in  the  Year. 

The  Regulations  relative  to  the  Registration  of  Students  of 
Medicine,  and  the  granting  of  Degrees  in  Medicine  and  Surgerv,  may 
be  had  of  Dr.  Macrobin,  Dean  of  the  Faculty  of  Medicine. 

Full  information  regarding  the  Classes  and  Degrees  in  the  Faculties 
of  Arts,  Law,  and  Divinity,  and  in  regard  to  Bursaries  and  Scholar- 
ships will  be  found  in  the  UNIVERSITY  CALENDAR,  puhlrvhed 
by  Messrs.  WVLLM  4V  Son,  Union  Street,  Aberdeen.  -  By  post,  2s.  zd. 

Royal  College  of  Science  for  Ireland,  Stephen's 
GREEN,  DUBLIN. 

SCIENTIFIC  AND  TECHNICAL  EDUCATION. 

This  College  supplies  a  complete  cojrsc  of  instruction  in  Science, 
applicable  to  the  Industrial  Art»,e«prc>«lly  those  w  hich  mav  be  <:!»-,<<  J 
broadly  under  the  heads  01  CHEMICAL  MANUFACTURES. 
MINING,  ENGINEERING,  and  AGRICULTURE. 

A  Diploma  of  Associate  of  the  College  is  granted  at  the  end  of  the 
Three  Years'  Course. 

There  are  Four  Koyal  Scholarships,  of  the  value  of  /"50  each  marl) 
with  free  education,  including  Laboratory  instruction,  tenable  for  tw  J 
years.    Two  become  vacant  each  year.    They  are  given  to  Sludcr.ls 
who  have  been  a  year  in  the  College. 

The  Fees  are  £z  for  each  Course,  or  £10  for  all  the  Courses  of  each 
year,  with  the  exception  ol  Laboratory. 

ChcmUtiy  (Theoretical  and  Practical),  Metallurgy,  Ac— Professor 

Robert  Galloway,  F.C.S. 
Mathematics  Mechanics,  and  Mechanism -Professor  Robert  Bali. 

I.I.  I),  r .K.S. 

Draw  ing.  Engineering,  and  Surveying— Professor  Thomas  F  Pieot 
C.E.,  M.R.I.A.  '  " 

Experimental  PbM>ic5  — Professor  W.  F.  Barrett,  F.R.S.E.,  F  C  S 
Geole-gy- Professor  Kdward  Hull,  M.A.,  F.R.S. 
Mining  and  Mineralogy  -  Professor  J.  P.  O'Reilly,  C  E.,  M.R  I  A. 
Agricu.ture— Profc.isoi  Edmund  W,  Davy,  M.D  ,  M  R.I.A 
Botany- Prof iuoi  W.  R,  M'Nab.  M.D. 
Zoology  -  Professor  H.  Ailcyne  Nicholson,  M  l). 
The  Session  commences  on  Monday,  October  5th. 

Programmes  may  be  obtained  on  application  to  the  Secretary,  Rny  il 
College  of  Science,  Stephen's  Green,  Dublin. 

FREDERICK  J.  SIDNEY,  LL.D.,  Secretary. 
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NOTES  ON  THE  OCCURRENCE  OF  ALUMINIUM 
IN  CERTAIN  CRYPTOGAMS. 
n>  Professor  A.  H.  CHURCH,  M.A. 

All  the  more  recent  and  exact  analyses  of  the  ashes  of 
plants  show  that  the  element  aluminium  is  not  to  be 
found  amongst  the  constituents  of  flowering  plants,  and 
that  its  presence  is  confined  to  a  few  of  the  cryptogams. 
During  the  last  two  years  I  have  been  endeavouring  to 
give  greater  precision  to  our  knowledge  of  this  subject, 
and  through  the  kindness  of  various  friends,  including  Dr. 
Hooker,  of  Kew,  and  Dr.  McNab,  of  Dublin,  I  have  been 
enabled  to  secure  authentic  specimens  of  the  different 
species  of  plants  which  I  deemed  it  important  to  analyse. 
My  researches  are  by  no  means  finished,  but  I  have 
obtained  results  of  so  interesting  and  decisive  a  bearing 
that  I  think  they  should  be  made  known  at  once,  even 
if  incomplete. 

In  undertaking  an  enquiry  of  this  nature,  there  are  three 
conditions  of  success  which  must  be  rigorously  fulfilled  :  ' 
the  plants  must  be  absolutely  freed  from  all  extraneous  j 
matter  previous  to  incineration  ;  the  process  for  the  deter- 
mination of  the  alumina  must  be  accurate,  and  must  not 
allow  traces  of  this  earth  to  escape  precipitation  ;  and  the 
reagents  and  apparatus  must  not  introduce  any  alumina. 
The  first  condition  was  fulfilled  by  a  system  of  washing 
and  brushing  the  various  plants  operated  upon,  and 
analysing  the  material  experimented  on  in  different  stages 
of  purification  ;  it  may  be  noted  here  that,  in  the  case  of 
the  plants  in  which  aluminium  occurs,  more  was  invariably 
found  in  the  completely  washed  than  in  the  partially 
washed  samples.  The  second  condition  was  answered  by 
the  use  of  the  well-known  sodium  hydrate  and  barium 
chloride  process,  as  described  in  my  "  Laboratory  Guide," 
3rd  edition,  p.  137;  while  the  third  condition  merely 
required  the  use  of  pure  reagents,  such  as  sodium  hvdrate 
made  from  sodium,  and* of  silver  vessels  instead  of  those 
of  glass  generally  employed. 

Before  giving  my  chief  results,  a  word  must  be  said  as 
to  the  work  already  done  in  this  direction.  So  far  as  I 
know,  aluminium  has  not  been  detected  in  the  ashes  of 
any  plant*  save  four,  or  possibly  five,  and  in  one  or  two 
of  these  cases  we  lack  information  as  to  the  purity  of  the 
reagents  employed  ;  indeed,  in  most  of  them  we  may  be 
sure  that  the  sodium  hydrate  was  not  prepared  from  pure 
sodium.  On  this  account,  I  could  not  regard  the  recorded 
discovery  of  1  or  2  per  cent  of  AI.1O3  in  the  ash  of  some  of 
the  plants  analysed  as  conclusive  of  the  occurrence  of  this 
constituent  amongst  those  essential  to  the  plant  itself. 
For  instance,  in  1856,  Solms  Laubach  (Ana.  Chan.  Pharm., 
c,  297)  found  in  the  ash  of  the  Lycopodium  denticulatum 
of  gardens  (really  a  SeUigintlla,  the  6".  Kraussiana,  of 
Kunze)  42  per  cent  of  silica  and  2*0  per  cent  of  alumina,  a 
small  proportion,  it  will  be  seen,  of  the  latter  earth,  and 
one  due  very  likely  to  its  introduction  from  the  reagents 
and  the  glass  vessels  used.  But  when  Ritthausen  (yourn. 
Prakt.  Chem.,  lviii.,  13),  in  1853,  found  39-07  per  cent  of 
alumina  in  th<;  ash  of  Lycopodium  chamacyparissus,  and 
20  69  per  cent  in  that  of  L.  clavatum,  it  was  obvious  that 
there  was  no  room  to  doubt  the  fact  that  alumina  formed 
an  important  part  of  the  fixed  constituents  of  the  plants 
analysed.  Further,  the  above  results  confirmed  others 
previously  obtained  {1651  and  1852),  and  have  met  since 
with  general  acceptance.  What  I  have  at  present  done 
has  been  to  examine  other  species  of  the  same  genus, 
Lycopodium,  and  a  few  plants  belonging  to  closely-allied 
genera. 

My  first  experiments  were  made  upon  two  British  Lyco- 


podia,  L.  clavatum  and  L.  albinum,  abundant  supplies  of 
these  club-mosses  in  fruit  having  been  obtained  from  a 
mountain  district  in  Westmoreland.  A  quantity  of  plants 
of  each  species  was  cleansed  by  careful  brushing,  and  the 
material  thus  prepared  was  burnt  and  the  ash  analysed. 
Other-  portions  were  then  brushed  and  washed  in  a  stream 
of  cold  distilled  water,  and  then  burnt,  the  ash  being 
examined  a*  in  the  first  instance.  A  third  portion  of  each 
kind  was  then  purified  by  the  most  thorough  brushing  and 
washing,  so  that  every  particle  of  foreign  mattcr°was 
entirely  removed.  The  ash  in  the  samples  which  had  been 
brushed  merely,  and  in  those  also  which  had  been  further 
purified,  was  greater  in  amount,  but  contained  less  alumina, 
than  the  ash  of  the  completely  purified  samples.  As  further 
washing  neither  lessened  the  ash,  nor  increased  its  per. 
centage  of  alumina,  it  was  considered  that  all  extraneous 
matter  had  been  removed.  The  following  percentages 
were  finally  obtained  :—  0 

Percentage    too  part*  of  A»h 
of  Ash  contained 


tn 

Dry  Plant. 
Ly  copodium  alpinum  . .    3  68 
L.  clavatum  j  jo 


AljO,.  SiO.. 
33'50  1024 
r5'J4  640 

These  results  really  agree  with  those  of  Ritthausen  ;  for 
L.  alpinum  is  a  species  closely  allied  to  L.  chamxcyparissui , 
in  which  he  detefled  39  07  per  cent  of  AljOj,  wink-  my 
determination  in  the  case  of  L.c/u-j<jf«»iisnotmuch  lower 
than  his,  viz.,  15  24  per  cent  of  A)303  in  lieu  of  20  69. 

The  next  point  to  be  settled  was  the  absence  or  presence 
of  alumina  in  the  species  of  the  closely  allied  genus  Sda- 
gmtlla.  I  obtained  a  good  supply  of  S.  MarUnsii,  var. 
robusta  (the  var.  y  compacta  of  A.  Braun),  and  thoroughly 
cleansed  it  previous  to  analysis.   It  gave— 


iitlaginella  \ 
Marttnsii  ) 


Percentage 
ofAah 

in 

Dry  Plant. 
11-66 


100  parts  of  A»Ji 
contained 


AI,Or 
0-26 


SiO,. 

41*03 


per  cent  of  AljOj  must  be  regarded 
conclude  that  this  constituent 


Practically,  this 
as  accidental,  and  we  may 
is  absent  from  the  plant  in  question. 

Further,  to  see  whether  alumina  is  reallv  distinctive  of 
Lycopodium,  and  is  always  absent  from  Sc'lugineUa,  other 
trials  were  made.  A  quantity  of  another  species  of  Lyco- 
podium,  L.  Stingo,  was  obtained  from  Westmoreland,  and 
cleansed  and  burnt  with  the  following  results  :— 


L.  Selago 


of  Aih 

in 

Dry  Plant. 
3'20 


:oo  parts  of  Aih 

contained 


AI.O,.  SiO.. 
729  253 

A  result  perfectly  confirming  my  former  conclusions,  and 
the  more  particularly  so,  as  the  group  of  Lycopodia  to 
which  /,.  Selago  belongs  is  separated  from  the  group  to 
which  L.  alpinum  belongs  by  that  to  which  L.  clavatum 
belongs,  thus  :— 


Botanical  Series. 


1. 

2. 

3- 


L.  albinum. 
L.  clavatum. 
L.  Stlago. 


OrcYr. 

According  to  Percentage  of 
Alumina. 

1   33*5<> 

a   15*24 

3   7-29 


Now  there  is  a  most  interesting  British  Sclaginella,  the 
only  species  found  in  these  islands,  and  a  plant  which  has 
been  ranged  amongst  the  Lycopodia  until  the  last  few 
years,  when  it  was  separated  on  account  of  its  mode  of 
reproduction.  This  plant,  formerly  known  as  Lycopodium 
stlagtnoidts,  is  now  called  Selaginella  spinnlosa.  If  the 
element  aluminium  be  really  confined  to  the  genus  Lyco- 
podium, this  plant  ought  not  to  contain  it— and  it  does 
not,  according  to  the  following  analysis  :— 

Percentage 
of  A.h 
in 

.    ,       Dry  Plant.       AJ,04.  SiO,. 
belitgHulht  sptuulosa.,    3-44         none      6  67 


too  parts  of  Ash 
contain 


Gc 
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A  good  supply  of  this  plant  was  kindly  obtained  for  me 
from  Largo  Links,  Fife,  by  Mr.  Howie,  of  Largo. 

Many  points  remain  to  be  determined  by  further 
research  concerning  this  occurrence  of  aluminium  in 
species  of  Lycopodium.  Is  the  proportion  in  any  one  kind 
as  fairly  constant  in  quantity  as  the  other  constituents 
of  the  ash  ?  Is  the  element  present  in  every  kind  of 
Lycopodium  ?  I  have  commenced  the  study  of  another 
point  connected  with  the  present  inquiry,  and  have 
Rearched  for  and  failed  to  find  alumina  in  the  ashes  of  the 
following  cryptogams,  more  or  less  nearly  related  to  Lyco- 


residual  gas  on  analysis 


C. 
3088 
272*2 
221  8 
271'6 
2997 


B. 
7709 

77*5 
7718 

77'  7 
7720 

T  its  tempera* 
f  the  barometer 


Equlsttum  maximum. 
Ophioglossum  vulgatum. 
Psilotum  triquetrum. 
I  hope  to  analyse  species  of  Phylloglossitm  and  Tnusip- 
tcris,  two  genera  of  Lycopoditie  closely  allied  to  Lyco- 
podium.   Isoctes,  also,  which  is  separated  from  Lycopodium 
by  Setaginella,  should  also  be  studied  in  this  conneftion. 
In  the  following  table,  the  results  recorded  in  the 
•per  are  presented  in  a  compact  form  :— 

Percentage    100  parti  of  Ath 
of  Ash  contain 

in  - —  J. 

Dry  Plant 
Lycopodium  alpinum  . .  3*68 

L.  eCttvatum  a*8o 

L.  Selago   3*20 

Stlaginella  Marttnsii..  11 -66 


Stlagintlla  spinulosa 
Bquisttum  maximum  , . 
Ophioglossum  vulgatum 
Psilotum  triquetrum  . . 


344 

20*02 

8*25 
5*o6 


Silica. 
IO  24 
6*40 

2'53 
4103 
667 
62-95 
532 
377 


Alumina. 

3350 
1524 
729 


trace  (?) 


ON   THE   COMPOSITION   OF  AN 
INFLAMMABLE   GAS   ISSUING  FROM 
SILT-BED    IN  BELFAST. 
By  Dr.  ANDREWS,  F.R.S. 


THE 


In  sinking  for  a  well  upon  the  premises  of  Messrs.  Cantrell 
and  Cochrane,  in  George's  Lane,  Police  Square,  Belfast, 
after  having  passed  through  a  deposit  of  silt  to  the  depth 
of  33  feet,  a  layer  of  gravel  was  reached,  seven  feet  in 
thickness,  and  containing  a  quantity  of  organic  debris. 
It  rested  upon  a  thick  deposit  of  very  tenacious  clay.  On 
entering  the  gravel-bed,  a  large  flow  of  water  occurred, 
which  rose  to  within  four  feet  of  the  surface  of  the  ground, 
and  interrupted  the  operation  of  boring,  till  a  pump, 
worked  by  a  small  steam-engine,  was  erected,  which,  so 
long  as  it  was  in  action,  kept  the  boring  free  from  water 
as  far  as  the  surface  of  the  gravel  bed.  A  workman, 
having  lowered  a  light  to  examine  the  bottom  of  the 
well,  was  surprised  to  see  a  lambent  flame  playing  over 
the  surface.  On  examination,  this  was  found  to  arise  from 
a-disengagement  of  inflammable  gas,  which  had  accumu- 
lated between  the  lower  surface  of  the  bed  of  silt  and  the 
layer  of  gravel. 

An  iron  pipe  terminating  in  a  funnel-shaped  mouth, 
about  one  foot  in  diameter,  was  now  sunk  till  it  reached 
the  gas  stratum,  and  the  water  in  the  well  was  kept  by 
pumping  at  such  a  level  that  an  extra  pressure  of  about 
one  inch  of  water  was  maintained  upon  the  gas  below. 
The  gas  now  flowed  freely,  a»  the  rate  of  about  40  cubic 
inches  per  minute,  through  the  upper  end  of  the  iron  pipe, 
and  when  ignited,  burned  with  a  yellow  flame,  which 
could  scarcely  be  distinguished  from  that  of  ordinary  coal 
gas. 

Two  portions  of  the  gas  were  carefully  collected  by  dis- 
placement, the  stream  of  gas  being  allowed  to  pass  till  the 
whole  of  the  atmospheric  air  in  the  vessels  was  completely 
swept  away.  The  connecting  tubes  were  then  carefully 
scaled,  and  the  gas  was  afterwards  analysed  in  the  La  born-  1 
tory  of  Queen's  College. 

A  measured  volume  of  the  g.is,  standing  over  mercury, 
/as  exposed  to  the  action  first  of  caustic  potash,  and  after 


wards  of  pyrogallic  acid ;  the 
gave  the  following  results  -° — 

V.  T. 

Atmospheric  air    . .    . .     78*7  12*2 

Residual  gas  added     ..    120*5  ir4 

Oxygen  added       ..    ..    190*0  121 

After  explosion      ..    ..    126*5  »3"° 

Carbonic  acid  absorbed       90*0  it*8 

In  this  table  V  is  the  volume  of  the  gas 
ture  in  centigrade  degrees  ;  B  the  height  t 
in  millimetres;  and  C  the  height  of  the  mercury  in  the 
tube  in  which  the  observations  were  made.  From  these 
data  and  the  results  of  the  previous  aft  ion  of  the  caustic 
potash  and  pyrogallic  acid,  it  follows  that  the  composition 
of  the  gas  was  :— 

Marsh  gas  (CH4)   83  75 

Carbonic  acid    2*44 

Oxygen     106 

Nitrogen    12*75 

The  density  of  the  gas  (air  1)  was  found  to  be  o*66t. 
which  corresponds  nearly  to  the  foregoing  composition. 
The  gas  was  inodorous  and  contained  no  compound  of 
carbon  and  hydrogen  except  marsh  gas. 

From  this  analysis  it  is  evident  that  the  gas  formed  in 
this  subterranean  sheet  of  water  is  in  all  respects  the 
same  as  that  which  is  produced  in  stagnant  pools  con* 
taining  leaves  and  other  vegetable  matters. 


REPORT  OF  THE  COMMITTEE  ON  SIEMENS'S 
PYROMETER.' 

The  following  is  a  summary  of  the  Report  presented  by 
the  Committee : — 

Four  pyrometers  supplied  by  Dr.  C.  W.  Siemens  have 
been  examined;  they  were  numbered  by  the  makers  404, 
4x1,414,  and  445,  respectively.  In  No.  404  the  coil  of 
platinum  wire— upon  the  change  of  whose  electrical  re. 
sistance  the  indications  of  the  instrument  depend — was 
protected  from  the  fire  only  by  a  wrought-iron  tube  closed 
at  one  end  ;  in  Nos.  4x1  and  414,  there  was  a  piece  of 
platinum  foil  rourld  the  coil  inside  the  iron  tube  ;  in 
No.  445,  the  part  of  the  iron  tube  which  in  the  other  pyro- 
meters was  exposed  <a  the  fire  was  replaced  by  a  tube 
of  platinum,  but  this  instrument,  like  all  the  rest,  had  a 
long  stem  formed  of  aMprought-iron  tube,  about  i\  inch 
diameter,  meant  to  project  from  the  furnace. 

The  experiments  consisted  in  repeatedly  heating  the 
pyrometers  to  redness  in  a~(ommon  open  fire-place  (with- 
out blower),  and  ascertaining  their  electrical  resistance  at 
10"  C.  before  and  after  this  treatment.  The  measure- 
ments were  made  when  the-part  of  the  pyrometer  con- 
taining the  <  s,Uppijct* iriQ-.meraed  in  water  of  known  tem- 
perature, white  Irdustria-yays  nearly  that  of  the  atmosphere 
at  the  time,  *»,.'j5..pc^  jults  were  reduced  to  xo*  by  meana 
of  a  coefficient  aereWft^ed  by  experiment.  This  method 
was  preferable  to  attempting  to  bring  the  pyrometer 
always  to  the  same  temperature  by  means  of  ice,  1  ' 
the  thermal  conductivity  of  the  wrought-iron  stem 
the  temperature  of  the  cdjl  uncertain  whenever  there  ' 
much  difference  between  the  temperature  of  the  atmosphere 
and  that  to  which  the  coil  was  exposed.  The  resistances 
measured  by  means  of  a  Wheatstone's  Bridge. 
The  final  results  were  as  follows:— 


I':. 


No.  404. 
,.  4»i- 
..  4'4* 
445- 


Resistance  St  10*  C. 

»—  '  — x 

After 
Heatings. 


Heatings. 
9917 
O-qKS 
9920 

10*105 


at  10*  C. 
+0*832 
4-I*6o8 
+  1x69 
-0*046 


Equivalent 
Change  of 


+  30*  C 
+58*  C. 
+43'  C. 
-i5«*C. 


10749 
xx  596 
11*089 
10*059 

Hence,  it  appears  that  pyrometers  constructed  like  the 
first  three,  that  is,  with  an  iron  tube  surrounding  tbe  coil 
of  platinum  wire,  cannot  be  relied  upon  to  give  constant 

•  Read  befoTe The  Rritish~AMoeiation,  BeffatTUMtuig,  SeftiooBT 
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result* ;  bat  that  No.  445,  In  which  the  ate  of  iron  to  pra- 
ted the  coil  is  entirely  avoided,  it  sufficiently  constant 
for  most  industrial  applications. 

The  experiments  were  made  in  the  Physical  Laboratory 
of  University  College,  by  Professor  G.  C.  Foster,  or  under 
bis  supervision. 


ON 


A  SESQUISULPHIDE  OF  IRON.* 
By  Dr.  T.  L.  PHIPSON,  Ph.D. 


This  is  a  substance  of  a  beautiful  dark  emerald  green 
colour,  having  the  composition  of  FeaS,,  produced  when 
ferric  chloride  is  added  to  a  solution  of  sulphide  of  am- 
monium containing  a  certain  quantity  of  hypochlorite  of 
soda,  or  whenever  a  per-salt  of  iron,  containing  free  chlo- 
rine, or  a  hypochlorite  is  precipitated  by  sulphide  of  am- 
monium. In  both  cases,  the  sulphide  of  ammonium  must 
have  acquired,  by  age,  the  ordinary  yellow  tint. 

The  sesquisulphide  of  iron  forms  a  dark  green  floccu- 
lent  precipitate,  appearing  quite  black  when  collected  on 
a  filter  and  washed.  Its  fine  green  colour  becomes  ap- 
parent when,  after  drying,  it  is  ground  up  with  a  perfectly 
white  powder  such  as  chalk.  Its  properties  are  rather 
remarkable.  It  is  soluble,  to  a  notable  extent,  in  water 
containing  ammonia,  and  separates  therefrom  as  the 
ammonia  escapes;  it  is  even  soluble  in  alcoholic  ammonia, 
forming  in  each  case  a  bright  emerald  green  solution,  per- 
fectly clear,  and  which  can  be  filtered.  It  is  only  slightly 
sol  able  in  a  mixture  of  sulphide  of  ammonium  and  hypo- 
chlorite solution  rather  diluted ;  neither  is  it  more  than 
slightly  soluble  in  either  of  these  substances  alone.  It  is 
more  easily  dissolved  by  hot  water  containing  free  am- 
monia. 

In  hydrochloric  acid,  it  dissolves  with  smart  erTerves- 
cencence  of  sulphuretted  hydrogen,  immediately  producing 
perchloride  of  iron,  FejClj,  in  spite  of  the  abundance  of 
sulphuretted  hydrogen  present.  On  analysis,  it  is  found 
to  be  a  hydrated  sesquisulphide  of  iron,  answering  very 
nearly  to  the  formula  2Fe,S3+3HO. 


The  method  of  determining  the  coefficients  was  as 
follows :— When  the  rod  had  attained  a  fixed  temperature, 
so  that  the  scale-reading  remained  constant  for  an  hour, 
I  recorded  this  scale  reading.  I  then  passed  the  current 
from  the  25  cell  battery,  and  so  soon  as  the  new  scale- 
reading  then  produced  was  read,  I  broke  the  circuit  and 
obtained  the  corresponding  scale-reading.  These  readings 
were  now  written  in  the  note-book,  and  immediately  after 
recording  them  I  again  made  and  broke  the  circuit,  and 
noted  the  two  corresponding  readings  of  the  telescope- 
scale.  I  then  continued  making  and  breaking  the  circuit 
and  recording  the  scale  divisions,  until  the  rod  began  to 
elongate  from  the  heat  produced  on  demagnetisation. 

The  tables  I  here  present  consist  of  six  columns,  A,  B, 
C,  D,  E,  and  F.  Under  A  are  designated  the  rods ;  B  con- 
tains tbe  elongations  or  retractions  produced  on  first 
passing  the  current ;  C  the  retractions  or  elongation* 
observed  after  the  first  made  circuit  had  been  broken ; 
D  the  permanent  elongations  or  retractions  observed  in 
the  rod  after  the  first  circuit  passed  had  been  broken ; 
E  the  elongations  or  retractions  produced  on  making  tbe 
second  and  subsequent  circuits;  F  the  elongations  or 
retractions  produced  on  breaking  the  second  and  sub- 
sequently formed  circuits. 

Table  of  the  Elongations  and  Retractions  of  the  Rods. 
Table  I. 

Elongations  and  Retractions  in  Units  of  the  Telescope* 

Scale. 


A. 

Rod. 

1 
2 
3 
4 

5 
6 

000 
00 
o 


B. 
F.nt 
Make 

Circuit. 

1  25  <t 

x-6  e 
a-o  e 

2  5  «' 
1-65  e 
14  c 

■s  <* 

•a5  r 
•4  rf 


C. 
Fint 
Break- 
Circuit. 

75  r 
12  r* 

•0  r 
1*15  r 

•6  rf 

•85  r 

•6  ,« 

•2$e\ 


D. 

Permanent 
*  or  r. 

•4  <t 
•4  't 
i-i  e 
135  e' 
1*05  * 
55' 

1*4  ** 

•25  e 
•15  ^ 


E. 
Second 
Mske- 
Circoil. 
•7  if 
1-2  e 
1 '4  «* 
1-15  * 
I"0  * 
•9  e 

•25  r 
•5  r* 
•2  rf 


F. 

Second 

Ilreak- 
Circvit. 

7  rt 
i-2  r 
1-4  r" 
1-15  r 
ro  r 

•9  r 

•25  * 
•5 

•2  e\ 


ON  THE 

EFFECTS  OF  MAGNETISATION  IN  CHANGING 
THE  DIMENSIONS  OF  IRON  AND  STEEL  BARS, 

AND  IN 

INCREASING  THE  INTERIOR  CAPACITY  OF 

HOLLOW  IRON  CYLINDERS.* 

By  ALFRED  M.  MAYER.  Pb.D  , 
Professor  of  Physics  in  the  Stevens  Institute  of  Technology. 

(Concluded  from  p.  to6.) 

The  Coefficients  of  Elongation  and  of  Retraction  of  Seven 
Rods  of  Different  Species  of  Iron,  and  of  Three  Steel 
Rods  of  Various  Degrees  of  Hardness. 
It  remains  to  give  the  determinations  I  have  made  of 
the  coefficients  of  elongation  and  of  retraction.  Those 
measures  were  madeon  rods  of  circular  sections,  6o-i  inches 
long  and  0*5  inch  in  diameter.  As  previously  stated,  the  iron 
rods  were  thoroughly  annealed,  and  the  steel  rods  were 
carefully  tempered.   On  the  ends  of  the  rods  numbers 
were  stamped,  and  these  marks  corresponded  to  the  rods 
as  follows:— 

1.  Scrap  iron. 

2.  Ulster  iron. 

3.  Norway  iron. 

4.  English  refined  iron. 

5.  Low  Moor  iron. 
Ci.     Fall  River  iron. 

000.    Steel  soft. 

00.    Steel  hardened  and  drawn  to  blue, 
o.     Steel  hardened  and  drawn  to  yellow. 

•  Read  before  the"  Brii.sh  Association,  liclia»t  Meeting,  Section  B.  '"v 
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Table  II. 

Elongations  and  Retractions  in  Fractions  of  an  Inch. 

B. 
•0001375 

•000176 


C. 

'000O&2J 
•O0O13» 


D. 


WW 
otitis 

■oooi}4 


•0001  263 
•000066 
0000535 


•OOOI J I 
0001485 
•0001155 
•noooi-V'j 


•OOOO36J 

'<yxy>3N4  "0000365 


E. 
•0C0077 
•00013a 
•00015, 

•Of  KJ  I  2<<S 

•ocoi  10 
•000099 

•000036s 


F. 

■000077 


000:54 
•000:  it  5 
•0001 10 

•000099 


'OOOC2  10, 


Table  III. 

Coefficients  of  Elongations  and  of  Retractions. 

A.        B.  C.  D.  E.  F. 

1  •000002288  *f  •000001377  r  •00000073a  *♦  -000001281  rf  -000001*81  r| 

a  '000002928  <  •000002196  r*  -000000732 rf  -000002196*  -000001196  r 

3  000005660 1  •000001647  r  -000002013 «  -000002562**  - 000002562  r» 

4  -000004575  <•  000002105  r   -000002471      0000020B8*  -O000O20Jihr 

5  •0OO0O3OI9*  -000001098 rf  00000(921*  -000001830*  •oooooibjor 

6  -000002562*  •oooooiJ55r  -000001006*    000001647*  •0000016477 

000  •000001043**  •000001457  *•  -000003400  *•  '0000006077  -000000607* 
00  -000000607  r  -000001212 *    000000607*  •00000121a r*  oooooiaiar* 
o  -000000972  H  •000000607 1\  o 00000364  rf  •oooooo486rf  000000486 *f 

After  the  quantities  given  in  tbe  columns,  I  have 
written  e  to  designate  the  elongation  of  the  rod,  and  r  to 
indicate  its  retraction. 

I  have  given  the  measures  in  three  tables.  Table  I. 
contains  the  elongations  and  retractions  in  the  actual 
scale  units.  It  is  here  to  be  remembered  that  one  division 
of  the  scale  equals  0  000 11  of  an  inch  for  the  experiments 
on  rods  No.  1  to  No.  6,  inclusive;  while  for  the  remaining 
rods,  000,  00,  and  o.  one  division  of  the  scale  equals 
•  Minimum.  1  Minimum. 
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0-000146  of  an  inch.  Table  II.  gives  the  elongations  and 
retraction*  of  Table  I.  expressed  in  fractions  of  the  inch 
of  "  Troughton's  scale."* 

Table  III.  contains  the  coefficients  calculated  from  the 
numbers  given  in  Table  II. 
Certain  numbers  of  the  tables  are  followed  by  •  or  by  t ; 
1  the  maximum  effect  observed  in  the  iron,  or  in 


the  steel  rods,  corresponding  to  the  phase  of  experiment 
given  in  the  heading  of  the  columns  of  Table  I.,  or  as  sub- 
sequently designated  by  A,  B,  C,  D,  &c.  An  examination 
of  the  tables  shows  that  the  maxima  and  minima  effects, 
in  the  case  of  the  iron  rods,  are  very  irregularly  distributed. 
Thus,  corresponding  to  the  "  first  make-circuit,"  we  find 
that  rod  No.  4  gives  the  maximum,  while  rod  No.  1  the 
minimum.  On  the  "  first  break-circuit,"  rod  No.  2  is  the 
maximum,  while  rod  No.  5  is  the  minimum.  For  the 
•'  permanent  elongation,"  rod  No.  4  is  the  maximum,  and 
rods  No.  1  and  a  are  the  minima.  In  the  two  columns 
corresponding  to  "  second  make-circuit  "  and  "  second 
break-circuit,"  we  see  that  rod  No.  3  gives  the  maximum 
effect  observed,  while  rod  No.  1  gives  the  minimum. 

Tht  Phenomena  of  Elongation  and  Retraction  observed  in 
Rods  of  Steel. 

The  phenomena  observed  in  the  magnetisation  and  de- 
magnetisation of  the  rods  of  steel  have  not  been  referred 
to.  Here  we  have  presented  to  us  remarkable  results. 
On  first  passing  the  current  around  rod  000,  of  soft  steel, 
it  elongated  o-S  of  a  scale.division,  behaving  like  a  rod  of 
soft  iron  ;  but,  on  breaking  the  circuit,  to  my  astonish- 
ment, it  again  elongated  0-6  of  a  div.,  thus  leaving  this 
rod  with  a  permanent  elongation  of  1-4  divs. ;  and  this 
elongation  exceeds  the  permanent  elongation  given  to  any 
of  the  soft  Iron  rods  when  similarly  experimented  on. 
On  passing  the  current  around  the  rod./or  the  second  time, 
the  soft  steel  rod  again  did  not  act  like  a  rod  of  iron,  for 
it  retracted  0*25  of  a  div.  instead  of  elongating,  as  did  the 
rods  of  iron  in  like  circumstances  ;  and  on  breaking  this 
circuit  the  rod  elongated  0*25  of  a  div.,  instead  of  re- 
tracting ;  again  exhibiting  a  phenomenon  the  reverse  of 
those  observed  in  the  rods  of  iron  ;  and  it  is  here  important 
to  remark,  that  all  of  the  steel  rods  behaved  in  the  same 
manner  on  the  making  and  breaking  of  the  second  and 
ubsequently  formed  circuits. 

The  results  just  described  differ  from  those  obtained  by 
Dr.  Joule.  Referring  to  his  memoir  (Phil.  Mag.,  vol.  xxx., 
j».  851,  wc  find  that  experiments  on  a  rod  of  soft  steel,  one 
yard  long  and  a  quarter  of  an  inch  in  diameter,  showed 
that  the  rod  elongated  on  first  passing  the  current ;  but 
on  breaking  this  circuit  the  rod  retracted,  while  in  my 
experiments  the  rod  again  elongated  on  breaking  this  cir- 
cuit. Indeed,  the  experiments  of  Dr.  Joule  indicate  that 
a  rod  of  soft  steel  behaves  like  one  of  iron,  except  that 
the  elongations  and  retractions  are  of  less  extent  than  in 
the  case  of  an  iron  rod.  It  is  important,  however,  to 
observe  that  Dr.  Joule  did  not,  in  his  first  experiment  on 
this  rod,  pass  around  it  a  current  sufficient  to  "  saturate  " 
ic,  but  gradually  increased  the  intensity  of  the  current  in 
successive  experiments;  and  it  is  to  be  remarked  that,  as 
the  intensity  of  the  current  increased,  the  retractions  and 
elongations  came  nearer  and  nearer  to  equality,  but  in  no 
instance  did  he  observe  a  retraction  on  passing  a  current 
and  an  elongation  on  its  cessation. 

In  his  subsequent  experiments,  Dr.  Joule  worked  on  a 
•  eel  rod  of  the  same  dimensions  as  that  used  in  his  former 
experiment,  but  it  was  "  hardened  to  a  certain  extent 
throughout  its  whole  length,  but  not  to  such  a  degree  as 
entirely  to  resist  the  action  of  the  file."    On  first  passing 

*  "Two  copies  of  the  British  standard,  vn.,  a  broiue  standard, 
No.  ti,  and  a  malleable  iron  standard,  No.  57.  have  been  pres-utcJ  by 
the  British  Go\crnment  to  the  foiled  State..  A  series  of  careful 
<omrariion»— made  in  iSj6,  by  Mr.  Smtnn,  umler  the  direction  of 
Dr.  Bat  he— of  the  Uritiih  bronze  standard.  No.  11.  with  the  Troughton 
scile  of  Si  inches,  showed  that  tht  Hnlnh  brottst  itanJarJ  yard  it 
thurttr  than  tht  AmtiUan  y,itj  *>•  0-00087  inch.  So  that  iu  very  exact  I 
measures  with  the  yatd-unit.  it  is  necessary  to  state  whether  the 
Mindard  i*  of  England  or  of  the  English  feet."-"  Lecture  Notei  on 
Physics,"  by  A.  M/Vfa>er,  p.  w.  New  York :  Van 


the  current,  and  also  in  subsequently  passing  the  CttrreM 
with  successively  increased  intensities,  he  obtained  results 
similar  to  those  I  observed  in  the  rod  of  soft  steel,  but  with 
this  rod  also  he  never  observed  a  retraction  on  making  a 
circuit,  and  an  elongation  on  breaking  it.  The  fact  that 
so  eminent  an  investigator  as  Dr.  Joule  obtained,  on  fint 
passing  a  current  around  a  bar  of  soft  steel,  results  similar 
to  those  obtained  by  me  with  my  bar  of  soft  steel,  leads 
me  to  suspect  that  the  rod  I  experimented  on  may  have 
retained  some  degree  of  "  hardness H  after  it  had  been 
annealed  ;  but  even  this  fact  granted,  does  not  ex- 
plain why  all  the  steel  rods  I  experimented  on  gave  re- 
tractions  on  passing  the  current  a  second  time  after  they 
had  been  "  saturated  "  during  the  first  passage  of  the 
current. 

Examining  the  results  of  my  experiments  on  rod  00,  of 
hard  steel  "  drawn  to  blue,"  we  see  that  the  phenomena 
are  exactly  the  reverse  of  those  occurring  in  rods  of  iron 
in  the  same  circumstances,  except  in  this  one  particular, 
via.,  that  after  breaking  the  first  made  circuit  the  rod  is 
permanently  elongated ;  and  this  result  agrees  with  all  of 
those  obtained  by  Dr.  Joule. 

The  experiments  on  rod  o,  of  hard  steel  "  drawn  to 
yellow,"  are  noteworthy.  On  making  the  first  circuit,  this 
rod  retracted  0  4  of  a  div.,  and  on  breaking  this  circuit  the 
rod  elongated,  but  only  0  25  of  a  scale  division,  thus  leaving 
the  rod  permanently  retracted  0-15  of  a  div. ;  so  that  this 
rod  of  hard  steel,  which  after  the  experiment  remained  a 
powerful  magnet,  is  shorter  than  it  was  before  it  was  mag- 
netised. On  passing  the  second  current  around  this  rod. 
it,  like  the  two  preceding  rods,  retracted  0*2  of  a  div.,  and 
on  breaking  this  circuit  it  elongated  by  the  same  quantity, 
so  that,  after  the  second  and  subsequent  passages  of  th« 
voltaic  current,  it  persisted  in  the  retraction  it  received 
after  the  first  made  circuit  was  broken. 

The  experiments  I  have  just  given  on  rod  o  differ  in 
every  particular  from  any  obtained  by  Dr.  Joule  on  rods 
which  were  not  subjected  to  tractile  strain.  I  cannot  but 
regret  that  this  eminent  physicist  did  not  experiment  on 
rods  of  very  hard  steel  freed,  as  far  as  possible,  from  all 
strains ;  for  then  my  experiments  would  ha%-e  been  strictly 
comparable  with  his.  The  experiments  which  Dr.  Joule 
made  on  rods  of  hard  steel  (except  those  I  have  already 
quoted)  were  conducted  on  rods  subject  to  tractions  going 
from  80  lbs.  up  to  1030  lbs.,  while  my  experiments  were 
made  on  rods  so  supported  by  brass  springs  that  only  a 
fraction  of  their  weight  was  supported  by  the  V's  on  which 
their  ends  rested. 

Referring  to  Dr.  Joule's  experiments  on  a  '•  soft  steel 
wire,  one  foot  long,  a  quarter  of  an  inch  in  diameter,  ten- 
sion 80  lbs.,"  we  find  that  this  rod  behaved  like  one  of 
soft,  iron,  free  of  strain,  with  currents  deflecting  his  gal- 
vanometer 34°  40'  up  to  56'  30' ;  but  with  currents  below 
343  40',  no  action  whatever  was  observed  to  take  place  i 
the  rod,  except  its  magnetisation  ;  but  when  the  same  rod 
was  subjected  to  a  tension  of  462  lbs.,  and  a  current  of 
6o°  15',  it  behaved  like  my  horizontally  suspended  steel 
rod  00;  that  is,  it  retracted  on  making  the  circuit,  but  it 
elongated  more  than  it  had  previously  retracted  when  this 
circuit  was  broken.  With  a  tension  of  1680  lbs.,  the  rod 
retracted  and  elongated  by  equal  amounts  on  making  and 
breaking  the  circuits.  In  Dr.  Joule's  experiments  on  a 
"hardened  steel  wire,"  one  foot  long,  a  quarter  of  an  inch 
in  diameter,  tension  80  lbs.,  he  observed  no  effect  until 
the  current  reached  an  intensity  of  45'  40' ;  then  this  rod 
also  elongated  and  retracted  by  equal  quantities  on  making 
and  breaking  the  circuits.  With  a  tension  of  408  lbs.  and 
of  1030  lbs.  this  rod  behaved  in  the  same  manner,  but  the 
elongations  and  retractions  did  not  begin  to  show  them- 
selves with  the  respective  tensions  until  the  currents  had 
respectively  reached  the  intensities  of  fxr  20'  and  48°  33'. 
Summing  up  these  results,  Dr.  Joule  states  : — "  From  the 
above  experiments,  wc  find  that  the  induction  of  per- 
■  manent  magnetism  produces  no  sensible  effect  on  the 
length  of  a  bar  of  perfealy  hardened  steel,  and  that  the 
I  temporary  shortening  effect  of  the  coil  is  proportional  to 
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the  magnetism  multiplied  by  the  current  traversing  the 
Coil.  The  shortening  effect  does  not  in  this  case  sensibly 
Increase  with  the  increase  of  the  tension."  We  have  no 
reason  to  doubt  the  truth  of  this  statement  when  applied 
to  rods  subject  to  tension,  but  my  experiments  show  that 
when  the  rod  000,  of  soft  steel,  and  the  rod  00,  of  hard 
steel  "  drawn  to  blue,"  were  not  subject  to  such  strains, 
and  indeed  freed,  as  far  as  possible,  from  all  strain,  they 
were  permanently  elongated  after  they  had  received  their 
permanent  magnetism ;  and  also,  that  the  rod  o,  of  hard 
•teel  drawn  to  yellow,"  had  a  Permanent  retraction  given 
to  it  with  its  permanent  magnetic  change. 

My  experiments  have  been  made  with  such  conscien- 
tiousness, that  at  present  I  am  not  able  to  doubt  the 
reality  of  these  effects ;  but  they  should  be  repeated  on 
fresh  bars,  and  this  I  intend  to  do  at  some  future  day. 

It  is  important  that  I  should  here  call  attention  to  the 
fact  that  the  coefficients  I  have  given  in  the  appended 
tables  are  derived  from  measures  on  only  out  rod  of  each 
species  of  metal ;  and  it  may  be  that  a  considerable  range 
lo  the  elongations  and  retractions  may  be  found  in  rods 
made  of  the  same  kind  of  iron  or  of  steel.  I  hope  to  be 
able  to  present  a  new  series  of  determinations  of  these 
constants,  to  be  made  with  the  apparatus  already  described, 
which  employs  the  displacements  of  Newton's  rings  as  a 
means  of  measuring  the  changes  in  the  longitudinal  and 
transverse  dimensions  of  the  rods. 

When  it  is  considered  that  the  greatest  motions,  which 
have  been  the  objects  of  my  study,  have  their  existence  in 
the  space  of  igJSjths  of  an  inch,  while  the  smallest  space 
within  the  limits  of  visibility  of  the  most  powerful  micro- 
scope, being  only  j^sno1"*  (or  0  000005)  of  an  inch,  and 
furthermore,  when  it  is  known  that  the  last-mentioned 
quantity  equals  the  change  in  length  of  one  of  the  rods 
caused  by  a  variation  of  temperature  of  only  T^slhs  of  a 
degree  C,  the  difficulties  I  have  conscientiously  met  and 
surmounted  in  this  delicate  research  become  manifest ; 
but  the  very  knowledge  of  those  difficulties  has  tempered 
with  modesty  the  confidence  I  feel  in  my  work,  and  I  will 
gladly  accept  any  correction  my  measurements  may  re- 
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Silica   

Alumina      ..  .. 
Ferric  oxide 
Ferrous  oxide 
Cerous  oxide 
Lanthanum  oxide ) 
Didymium  oxide  \ 

Yttria    1-65 

Glucina   0-24 

Lime    8-69 

Mignesia    0-22 

Water   228 


1643 

349 

13-67 
11-14 

990 


09-06 


If  the  water  be  supposed  non-essential,  and  all  the  basic 
constituents  except  alumina  and  ferric  oxide  be  taken  as 
monoxides,  these  numbers  lead  to  a  fair  approach  to  the 
general  formula  usually  assumed  for  allanite,  vii.— the 
same  as  that  for  garnet- 


!  Rj  "  1  ^'J®"' 
tions  of  StOj :  RO : 


Professor  of  General  and 

(Concluded  from  page  ng). 

(2).  Analysis  of  Allanite  from  a  b'ew  Virginia  Locality. 

By  Mr.  J.  AlstoxCabell. 
Several  pieces  of  this  mineral  were  brought  me  some  [ 
months  ago  from  a  point  in  Amherst  County  in  this  State  { 
about  fifteen  miles  west  of  Amherst  Courthouse.    The  • 
largest  piece  weighing  a  pound  or  two,  and  said  to  have 
been  broken  from  a  much  larger  mass  presented  the 
appearance  of  a  rough,  imperfect  fragment  of  a  crystal, 
three  or  four  inches  long  and  wide,  and  an  inch  or  inch 
and  a  half  thick,  showing  imperfect  externa!  and  cleavage 
planes.    There  was  little  adhering  matrix,  but  such  as 
remained  consisted  of  decomposing  felspar  and  a  little 
quartz.  The  colourwas  black,  with  greasy  and  sub  resinous 
lustre  on  surfaces  of  fracture.    Hardness  between  5  ami  G. 
So.  gr.a=y83.     Easily  decomposed  by  boiling  hydro- 
chloric acid  of  moderate  strength. 

Mr.  Cabell  obtained  the  following  results  of  analysis, 
using  considerable  quantities  of  material  for  the  detection 
and  determination  of  the  rarer  earths,  separating  the 
cerium  metals  (after  precipitation  from  the  general  solu- 
tion as  oxalates)  by  nitric  acid  and  lead  dioxide,  as  recom- 
mended by  Dr.  Wolcott  Oibbs,  and  determining  the  water 
by  direct  weighing. 


the  atomic  proportions  of  StOa :  RO :  R,03  being  1 :  vn  : 
0  35  or  3 :  3'33  :  *<>3  instead  of  3  :  1 :  3  as  required  by  this 
formula.* 

It  is  worthy  of  notice,  however,  that  if  the  cerium 
metals  and  yttrium  be  viewed  as  tri-atomic  and  their 
atomic  weights  altered  accordingly,  as  lately  urged  by 
Cleve.f  the  analysis  accords  nearly  as  well  with  the  regu- 
lar formula  of  cpidote,  the  species  to  which  on  crystallo- 
graphy grounds  allanite  seems  most  closely  related, 
Thus  the  cpidote  formula— 

requires  SiO, :  RO :  RaO,  -  9 : 6  : 4,  while  the  above  analysis 
gives  the  ratio  1  :  0  69  :  o-.\q  or  9 :  6\2i  :  4*41. 

(3).  Examination  for  Indium  of  Smithsonite  from  South- 
western Virginia  and  Eastern  Tennessee.  By  Mr.  John 
A.  Tanner,  of  Linchburg,  Va. 
All  the  published  statements,  so  far  as  I  have  seen  them, 
referring  to  the  occurrence  of  indium  in  nature  speak  of  it 
as  associated  with  zinc  in  blende.\  Hence  I  proposed  to 
Mr.  Tanner  to  test  for  this  rare  metal  the  mixed  carbon- 
ate  and  silicate  of  zinc  worked  in  Wythe  Co.,  Va.,  and 
Leadvale,  Tenn.,  for  some  masses  of  which  of  considera- 
ble size  I  had  been  indebted  to  Mr.  C.  R.  Boyd  of  Wythe- 
ville  and  Mr.  H.  S.  Noble,  of  the  Mercer  Zinc  Works. 
The  ore  consisted  in  each  mainly  of  Smithsonite,  but  with 
no  small  admixture  of  calamine,  and  was  partly  compact, 
hard  and  sub-crystalline  in  structure,  partly  friable  and 
earthy.  One  pound  of  the  ore  from  each  of  the  localities 
in  question  was  coarsely  pulverised  and  decomposed  by 
hydrochloric  acid,  silica  separated  by  evaporation  to  dry- 
ness and  re-solution,  a  piece  of  metallic  zinc  known  to  be 
pure,  digested  in  the  liquid  as  long  as  any  deposit  formed 
(about  six  days),  the  precipitate  scraped  off,  rapidly  fil- 
tered and  wn«hrd.  This  precipitate  was  then  dissolved 
in  dilute  nitric  acid,  lead  thrown  down  by  sulphuric  acid, 
ami  filtered  off.  the  filtrate  evaporated  to  drive  off  surplus 
nitric  acid,  slight  ly  diluted  and  precipitated  by  sulphur- 
etted hydrogen  (which  threw  down  cadmium  and  a  trace 
of  copper  from  each  of  the  solutions).  The  filtrate  was 
boiled,  heated  with  a  little  potassium  chlorate,  precipitated 
with  ammonia  in  excess,  the  precipitate  re. dissolved  in 
hydrochloric  acid,  and  again  precipitated  with  excess  of 
ammonia.  This  precipitate  was  washed,  digested  with 
warm,  dilute  acetic  acid,  and  sulphuretted  hydrogen 
passed  through  the  solution  to  saturation.    The  precipi- 

•  In  the  calv-nlatinn  it  his  bei-n  assumed  that  lanthanum  and 
d»!yrmum  are  r™sr«nt  in  equal  amount,  the  mcaapfjbe  two  atomic 
weights  beinjf  ubc4.  jttmt  Mhk_ 

t  imi.  at  in  see.  a litt'atu.  1  m.uk  i5:«,  j-^aAfliiia"- 

:o  Avsi*.  tf-?4.  p.  'js-     —      ,  ■ 
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Hence — 

From  the  first  portion  of  solution  o*i  grm.  of  Fc  = 

i8-ao  c.c.  of  permanganate. 
From  the  second  portion  of  solution  o*i  grm.  of  Fe«= 

18*25  c-c'  °-r  permanganate. 
From  the  third  portion  of  solution  0*1  grm.  of  Fe  => 
i8'25  c.c.  of  permanganate. 
Agreeing  well  with  the  determination  by  oxalic  acid. 

The  fourth  portion  of  iron  solution  (with  suspended 
carbon)  of  10  03a  grms.  took  4370  c.  c.  of  permanganate, 
but  calculating  from  the  mean  of  the  preceding  figures, 
this  should  have  taken  but  39-83  c.c.  On  reduction  of 
ferrous  sulphate  (by  means  of  zinc)  and  re-addition  of  per- 
manganate it  actually  took  40  c.c.  Thus  the  carbon  of 
1*0407  grms.  of  iron-wire  reduced  3*7  c.c.  of  permanganate, 
and  so  did  the  work  of  0*0203  grm.  of  Fe,  or  introduced  an 
error  equal  to  1*95  per  cent  of  the  quantity  weighed. 

In  another  experiment,  an  attempt  was  made  to  isolate 
the  carbonaceous  residue,  and  determine  the  extent  of 
its  sole  action  upon  the  permanganate.  7*2194  grms.  of  iron 
wire  was  dissolved,  the  black  flocculent  residue  filtered 
off,  washed  as  carefully  as  possible,  and  treated  with  per- 
manganate solution  of  same  strength  as  above.  12*5  c.c. 
were  decolourised  =  0  0687  grm.  of  Fe  =  o*95  per  cent  of 
the  quantity  weighed.  In  this  case  it  is  doubtful  whether 
all  the  residue  left  by  the  acid  was  collected  unoxidised  in 
the  first  instance,  and  it  was  observed  that  the  oxidation 
by  the  permanganate  was  incomplete,  some  black  specks 
remaining  floating  on  the  liquid. 

The  above  figures  sufficiently  prove  that  an  error  of 
from  1  to  2  per  cent  may  be  committed  in  standardising 
potassium  permanganate  by  means  of  iron  wire  assumed 
to  represent  pure  iron,  and  that  the  error  is  increased, 
instead  of  diminished,  by  assuming  such  wire  to  represent 
less  than  its  weight  of  Fe. 

(5).  Analysis  of  a  Curious  Specimen  of  Iron  produced  in 
connection  with  the  Working  of  Hea ton's  Steel  Patent. 
By  Mr.  J.  Alston  Cabell. 
The  iron  in  question  was  from  the  sides  of  the  re- 
heating furnace  used  in  preparing  for  the  tilt-hammer  the 
steel  obtained  by  Heaton'a  process  (action  of  Chili  salt- 
petre upon  fused  cast-iron). 

It  was  almost  as  white  and  lustrous  as  silver,  showed 
little  tendency  to  rust,  and  presented  a  remarkable  ap. 
pearance  as  of  crystallisation,  the  mass  being  made  up  of 
granules  ranging  from  an  eighth  to  a  quarter  of  an  inch  in 
diameter,  on  which  faces  suggesting  those  of  the  octa- 
hedron and  dodecahedron  were  everywhere  observable. 

These  faces,  however,  were  nearly  all  of  them  more  or 
less  curved  and  contorted,  and  more  careful  examination 
seemed  to  show  that  the  structure  was  in  reality  pseudo- 
crystalline  only,  as  in  the  well-known  cases  of  basalt, 
starch,  &c.  The  mass  would  not  bear  much  hammering 
without  crumbling  apart,  the  granules  in  question  parting 
from  one  another  without  much  difficulty,  but  each  single 
granule  proved  to  be  tough  and  malleable,  admitting  of 
being  flattened  out  easily  enough  upon  the  anvil.  The 
iron  could,  moreover,  be  easily  filed  and  sawed,  and  was 
not  materially  hardened  by  heating  red-hot  and  suddenly 
cooling  in  water.  It  was,  therefore,  essentially  wrought- 
iron.  sp.  gr.-=7*86.  After  a  careful  qualitative  analysis, 
Mr.  Cabell  obtained  the  following  quantitative  results  :— 

Carbon   1*121 

Silicon   0*024 

Sulphur    0*037 

Phosphorus   0*436 

Iron  (by  difference)  ..    ..  98*382 


H2 

tate  now  thrown  down  by  HaS  was  filtered,  well  washed, 
warmed  with  a  drop  or  two  of  nitro-hydrochloric  acid,  the 
liquid  evaporated  almost  to  dryness  and  tested  before  the 
spectroscope.  The  result  was  that  the  residue  so  obtained 
from  a  pound  of  the  Virginia  ore  gave  but  a  very  faint  and 
doubtful  indication  of  the  presence  of  indium,  but  in  the 
case  of  the  Tennessee  ore  the  principal  blue  line  (a)  was 
unmistakably  seen,  the  test  being  repeated  several  times. 
The  quantity  of  the  rare  metal  present  was  no  doubt 
excessively  minute. 

The  first  sulphuretted  hydrogen  precipitate,  and  the 
filtrate  from  the  second,  were  examined  before  the  spectro- 
scope, but  afforded  no  further  trace  of  indium. 

(4).  Experiments  to  Determine  the  Effect  of  the  Carbon  con- 
tained in  Iron-Wire  upon  the  use  of  the  latter  in  Standard- 
ising  a  Solution  of  Potassium  Permanganate.  By  Mr.  J. 
R.  McD.  Irby. 

In  connection  with  the  extensive  use  of  potassium  per- 
mangananate  in  volumetric  analysis,  perhaps  the  most 
common  method  of  determining  the  strength  of  the  solu- 
tion of  this  salt  when  accurate  results  are  desired,  consists 
in  dissolving  in  dilute  sulphuric  acid  a  known  weight  of 
fine  iron-wire,  and  observing  how  much  of  the  perman- 
ganate this  iron  solution  will  decolourise.  This  is  specially 
recommended  by  Fresenius,*  who  draws  attention  to  the 
fact  that  the  best  iron-wire  does  not  represent  chemically 
pure  iron,  but  contains  on  an  average  0-3  per  cent  of 
foreign  matter,  and  hence  advises  that  the  amount  of  wire 
adually  weighed  shall  be  multiplied  by  0*997  »»  calcu- 
lating  the  strength  of  the  solution.  This  correction  of 
course  involves  the  assumption  that  the  impurities  of  the 
iron  Bimplydiminish  the  amount  of  this  metal  really  present, 
and  have  no  other  influence  upon  the  process.  It  seemed 
last  autumn  to  have  been  overlooked  that  the  chief  im- 
purity in  wrought-iron  is  carbon,  and  that  when  separated 
in  a  state  of  extremely  fine  subdivision,  this  might  itself 
quite  possibly  exert  a  reducing  action  upon  the  perman- 
ganate, and  if  so  that  (taking  into  account  the  low  atomic 
weight  of  carbon  as  compared  with  iron)  the  correction 
required  might  be  additive  instead  of  subtractive  and  to  a 
greater  amount  than  the  actual  weight  of  foreign  matter  in 
the  iron.  Mr.  Irby  proposed  to  himself  toexaminethispoint, 
and  had  nearly  completed  the  experiments,  when  attention 
was  drawn  to  the  matter  by  Berthelot.f  whose  paper  of 
course  divests  the  subject  of  novelty,  but  as  be  has  not 
recorded  any  actual  results  of  quantitative  experiment,  it 
seems  well  to  publish  some  of  the  figures  obtained  here, 
omitting  others  which  simply  went  to  confirm  the  general 
conclusion. 

In  one  instance  a  solution  of  permanganate  was  pre- 
pared, which,  standardised  by  pure  oxalic  acid,  was  found 
of  such  a  strength  that  0*1  grm.  of  Fe=  18*15  c*  c-  °f  solu- 
tion. 1*0407  grms.  of  bright,  fine,  piano-forte  wire  was 
dissolved  in  dilute  sulphuric  acid  in  a  small  flask.  The 
solution  was  well  mixed,  and  allowed  to  stand  until  quite 
clear,  the  foreign  matter,  consisting  of  some  little  black 
flocks,  having  settled  to  the  bottom.  The  flask  with  its 
contents  was  weighed,  and  three  successive  portions  of 
the  solution  were  decanted  off  clear  of  carbon  into  other 
flasks,  the  loss  of  weight  being  each  time  ascertained— 
the  remaining  portion  of  solution  contained  all  the  carbon 
of  the  whole.  All  proper  precautions  were  taken  to  pre- 
vent oxidation  by  contact  with  the  air.  The  amount  of 
permanganate  solution  decolourised  by  each  of  the  four 
portions  was  now  determined. 

The  first  portion  of  iron  solution  of  13*125  grms.  took 

52*05  c.c.  of  permanganate. 
The  second  portion  of  iron  solution  of  12  887  grms.  took 

5 1  '2o  c.c.  of  permanganate. 
Th*  third  portion  of  iron  solution  of  It*6i8  grms.  took 

46*15  c.c.  of  permanganate. 

*  Anteil.  :.  quant.  Chtn\  A  ■■•■it ,  }lh  Aufl.,  S.S.  jjo— 
1  Bull,  tit  It  Sr.  CI  1  ■;.  it.-       h.  .0  J.r.v..  i?-4  p. 
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The  large  amounts  of  carbon  and  phosphorus  are  quite 
remarkable  in  connection  with  the  malleability  ana  in- 
capability of  being  hardened  of  the  metal,  and  its  high 
specific  gravity  and  curious  structural  character  still  further 
render  it  worthy  of  notice. 

L'nivcreity  of  Virginia,  July  to,  167*- 
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NOTICES  OF  BOOKS. 


The  Sanitary  Condition  of  Oxfordshire.    By  Gilbebt  W. 

Child.  London  :  Longmans,  Green,  and  Co. 
This  report  is  one  of  the  most  valuable  first-fruits  of 
recent  sanitary  legislation.  It  throws  a  clear,  but  far 
from  "  rose-coloured  "  light  upon  the  condition  of  average 
rural  distrids,  villages,  and  small  towns.  Many  state- 
ments which  the  British  public  hoped  were  exaggerated, 
and  sensational,  are  here  confirmed  in  the  plainest  and 
most  matter-of-fact  manner.  Concerning  the  water  we 
are  told:— "It  is  really  the  exception  to  find  in  country 
distrids  a  water  supply  which  is  at  once  plentiful  and 
wholesome,  and  even  tolerably  accessible  to  the  people. 
In  a  large  number  of  towns  and  villages  the  drinking-water 
in  use  is  in  the  very  foulest  condition."  All  this  we  can 
fully  confirm  from  our  own  observation.  We  fear  that 
the  drinking-waters  of  the  fen  distrids,  and  the  eastern 
counties  generally,  are  even  worse  than  those  which  our 
author  has  met  with  in  his  distrid. 

The  cottages,  from  a  sanitary  point  of  view,  are  even 
worse.  "  I  have  entered  many,"  says  Mr.  Child,  "  almost 
completely  black,  reeking  of  smoke  and  filth,  damp, 
clammy,  and  noisome.  I  have  constant  cases  brought 
before  me  in  which  six,  eight,  or  ten  people  are  sleeping 
in  one  such  room  as  I  have  now  faintly  described." 

The  observations  on  the  propagation  of  fever,  and  its 
evident  close  causal  connedion  with  nuisances,  are  very 
valuable.  We  find  a  curious  instance  where  two  petro- 
leum barrels  had  been  buried  in  the  earth,  and  where  a 
chain  of  wells  extending  over  a  distance  of  189  yards  were 
in  consequence  tainted  with  the  nauseous  flavour.  This 
is  an  important  case  as  showing  the  distance  to  which 
pollutions  may  penetrate  through  the  soil. 

As  regards  the  disposal  of  excreta  and  domestic  refuse, 
the  author  recommends,  in  preference  both  to  cesspools, 
dry  closets,  and  complete  water  sewage,  the  Milan  system 
of  water-tight  cesspools,  emptied  by  atmospheric  pressure. 

He  complains  that  this  system  is  too  often  condemned 
on  account  of  a  clumsy  imitation  of  it  which  exists  in  Paris. 
In  Milan  it  is  described  as  being  completely  successful, 
and  it  has  been  recently  introduced  into  Florence.  For 
the  weighty  objedions  to  the  dry  closet  system  and  to 
complete  water  sewage  as  carried  out  in  London  we  must 
refer  our  readers  to  the  work  itself. 

We  regret  that  space  does  not  permit  us  to  enter  upon  a 
more  detailed  summary  of  the  contents  of  this  report,  and 
we  heartily  commend  it  to  the  attention  of  members  of  the 
Legislature,  magistrates,  land-owners,  as  well  as  of  the 
medical  and  chemical  professions. 


CORRESPONDENCE. 


MANUFACTURE  OF  ARCHIL  AND  CUDBEAR. 

To  the  Editor  of  the  Chemical  New. 
Sir. — I  am  a  working  man.  I  have  looked  in  a  great 
many  works  on  chemistry  for  information  on  the  manufac- 
ture of  archil  and  cudbear,  but  in  all  the  works  out 
there  is  no  real  practical  information  on  the  subject- 
I  will  write  this  short  sketch  as  well  as  I  can  for  your  in- 
formation, so  that,  if  ever  you  write  a  work  on  the  sub- 
jed,  you  can  inform  your  readers  of  the  real  pradical  part 
of  the  manufadure.  as  well  as  the  theoretical  and  chemical 
changes.  You  would  confer  a  great  boon  on  the  masters 
in  the  trade,  as  well  as  the  workmen,  if  ever  you  brought 
a  work  out  on  the  subjed.  I  believe  one  great  obstacle  in 
the  way  of  authors  getting  information  on  the  pradical 
part  is  because  the  manufacturers  keep  it  as  secret  as 
possible.  As  an  instance,  at  the  place  where  I  work  they 
will  employ  no  one  that  has  worVcd  in  any  chemical  trade ; 
nd  when  they  do  employ  anyone,  there  is  a  deal  of  cioss- 


questioning  about  where  they  have  worked,  and  whether 
they  can  read  and  write,  and  if  they  can  it  is  ten  to  one 
whether  they  employ  him,  because  they  want  the  men  as 
ignorant  as  possible — they  want  them  to  do  the  bidding, 
but  not  to  make  any  mistakes,  and  not  to  inquire  into 
things.  Then  they  will  let  any  of  us  stop  while  we  are 
old  men,  which  is  very  common  in  chemical  works.  That 
is  the  main  cause  of  so  much  secrecy. 

Archil  Liquor. — To  make  liquid,  put  300  lbs.  of  Zanzi- 
bar orchella-weed  into  a  cistern,  about  t2o  gallons  of 
ammonia  at  30  strong  on  the  top  of  it ;  steep  day  and  a 
night ;  run  it  out  of  the  cistern  into  pans  heated  with 
steam  pipes  underneath,  the  size  of  which  is  6  yards  by  4, 
1  foot  deep,  with  a  lid  on  the  top.  Take  the  lid  off  once 
a  day,  about  five  minutes  agitate  it  a  little,  and  then  it 
will  be  ready  in  about  six  weeks  for  storing  up  or  dyeing 
with.   Worth  about  3d.  per  lb. 

Paste  Archil. — To  make  paste  archil,  the  weed  is  ground 
a  little ;  it  is  worked  in  pans  heated  with  steam-pipes 
underneath  (size,  about  41  feet  long,  2}  feet  wide,  s  feet 
deep),  with  an  iron  lid  to  fit  on  to  keep  the  ammonia  gas 
in.  In  these  pans  we  put  50  lbs.  of  weed,  100  of  am- 
monia 8*  strong.  It  is  turned  over  with  a  shovel  twice 
a  day  (morning  and  night),  and  it  will  be  ready  for  coming 
off  in  about  eight  days;  then  it  is  mixed  with  20  lbs.  of 
sulphuric  acid  and  200  of  common  salt.  That  is  for  four 
of  these  pans ;  contents  of  all  four  put  into  a  cistern,  the 
acid,  salt,  and  water  mixed  together.  Worth  about  ajd.  per 
pound. 

Cudbear.— To  make  cudbear  is  just  the  same  as  paste. 
Instead  of  mixing  with  salt,  acid,  and  water,  it  is  dried  on 
an  iron  plate  about  to  yards  square,  with  steam  heating  it 
underneath.  When  it  is  dried,  it  is  ground  to  a  powder ; 
then  it  is  cudbear  of  commerce.    Worth  about  8d.  per  lb. 

Blue  Archil. — To  make  blue  archil,  put  100  lbs.  of  weed, 
300  of  ammonia  6*  strong ;  work  cold  ;  turn  over  twice  a 
week.    It  will  be  ready  in  about  ten  weeks.    That  is  blue 


archil  of 
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Comfit  ts  Rendtts  Hebdomadaires  des  Seances  de  I' Academic 
des  Sciences,  No.  4,  July  27,  1874. 
Action  of  Rays  of  Different  Refrangibility  upon  the 
iodide  and  Bromide  of  Silver.  Influence  of  Colouring 
Matters. — E.  Becquerel. — It  is  known  that  the  physical 
condition  of  bodies  susceptible  to  the  adion  of  light,  as 
well  as  the  presence  of  matters  affeding  the  chemical 
erTeds  produced,  may  not  only  augment  their  sensitiveness, 
but  may  even  modify  the  extent  of  the  part  of  the  luminous 
spedrum  in  which  they  are  aded  on.  If  iodide  of  silver 
is  prepared  as  in  Daguerre's  process,  and  then  exposed  to 
the  solar  spedrum  without  having  been  previously  aded  on 
by  light,  it  is  only  sensitive  from  the  blue  to  the  extremity  of 
the  ultra-violet.  But  if  iodide  of  silver  has  been  previously 
insulated  for  a  short  time  before  the  adion  of  the  spedrum, 
it  is  not  only  sensitive  within  the  limits  above  mentioned, 
but  also  between  the  red  and  the  blue.  If  iodide  of  silver 
is  obtained  by  double  decomposition,  and  fixed  upon  paper, 
or  incorporated  with  collodion  or  gelatine,  the  effeds  may 
vary  according  to  circumstances.  If  precipitated  in  an 
isolated  pure  state  it  is  almost  inadive.  If  fixed  upon 
paper,  and  in  presence  of  an  excess  of  m irate  of  silver,  it 
becomes  very  sensitive,  presenting  two  maximum  points 
of  adion,  one  in  the  yellow,  and  the  other  in  the  blue- 
violet.  The  bromide  and  chloride  of  silver  behave  in  a 
similar  manner.     If  iodide  of  silver  is  incorporated  with 
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collodion,  io  at  to  form  the  sensitive  f  urfaces  commonly  I 
used  in  photography,  and  if,  either  with  or  without  previoui 
insolation,  it  is  exposed  while  moist  to  the  action  of  the 
•olar  spectrum  for  a  shoit  time,  and  the  image  obtained  is 
developed  by  means  of  protosulphate  of  iron,  or  pyrogallic 
acid,  we  observe  in  general  merely  an  action  extending 
from  the  ultra-violet  to  between  F  and  G,  with  a  maximum 
of  action  between  G  and  H,  but  nearer  G.  Chloride  of 
silver  behaves  the  same.  The  bromide  gives  in  these  con- 
ditions  a  longer  spectrum,  extending  to  the  green.  With 
dry  collodion  the  effects  are  the  same  as  with  paper  in 
the  conditions  indicated  above.  Vogel  has  observed  that  if 
bromised  or  iodised  collodion  Is  mixed  with  variouscolouring 
matters,  the  extent  of  the  sensitive  zone  is  changed,  and 
the  surface  may  become  immediately  affected  by  the  red, 
yellow,  or  green  rays,  according  to  the  nature  of  the  sub- 
stance. Thus  the  surface  becomes  sensitive  to  rays  which, 
in  the  absence  of  these  colouring  matters,  would  be  inert,  j 
Coralline  and  aniline-green  give  very  marked  results. 
With  coralline  the  chemical  spectrum  extends  to  the 
orange,  with  a  maximum  point  in  the  green  between 
D  and  E.  With  chlorophyll  in  very  small  proportion,  the 
sensitive  region  extends  from  the  ultra-violet  to  beyond 
E  in  the  green. 

Report  on  Methods  for  Protecting  Vines  from  the 
Phylloxera. — MM.  Milne-Edwards,  Duchartre,  Ac. 

Researches  on  Explosive  Bodies. — MM.  Noble  and 
F.  A.  Abel.— An  account  of  these  researches  has  already 
appeared  in  English. 

Amount  of  Water  Consumed  by  Wheat  during  its 
Growth. — M.  Mari£-Davy. — An  account  of  experiments 
showing  the  quantity  of  water  required  by  wheat  planted 
in  different  soils,  and  treated  with  different  manures. 

Production,  in  the  same  Medium  and  at  the  same 
Temperature,  of  the  Octahedral  end  Prismatic 
Varieties  of  Sulphur. — M.  D.  Gernea.— It  is  generally 
assumed  that  the  polymorphic  varieties  of  bodies  can  only 
take  their  origin  under  different  circumstances  of  medium 
or  of  temperature.  The  author  has  succeeded  in  pro- 
ducing at  will,  in  the  same  liquid  and  in  the  same  tem- 
perature, either  the  one  or  the  other  of  the  two  forms  of 
sulphur.  He  places  in  a  tube  closed  at  one  end  either 
vanety  of  sulphur,  e.g.,  octahedral  crystals,  and  dissolves 
them  in  toluen  or  benzin  at  a  temperature  considerably 
below  So9,  and  thua  prepares  a  supersaturated  solution. 
When  this  is  cooled  down  to  15s  without  crystallising,  he 
introduces  the  end  of  a  ft  ff  wire  carrving  an  octahedral 
crystal.  Immediately  crystals,  all  octahedral,  form,  and 
slowly  increase.  If  a  prismatic  crystal  is  introduced, 
prisms  are  formed  in  the  same  manner. 

Action  of  Ether  on  Binoxide  of  Copper. — Aug. 
Gueront. — When  anhydrous  ether  is  heated  in  a  closed 
vessel  to  about  280°  with  binoxide  of  copper  obtained  by 
precipitation,  and  dried  in  vacuo  over  sulphuric  acid,  the 
oxide  becomes  a  yellow  mass.  On  treatment  with  dilute 
hydrochloric  acid  this  mass  is  resolved  into  metallic 
copper,  and  a  small  quantity  of  hydraled  protoxide  of 
copper.  The  liquid  products  arc,  besides  ether,  aldehyd 
and  acetic  acid.  If  the  black  oxide  of  copper  still  contains 
moisture,  the  result  is  anhydrous  protoxide,  the  colour  of 
which  is  slightly  modified,  and  a  small  quantity  of  metallic 
copper.  Acetic  acid  is  produced  in  this  case  in  a  smaller 
quantity.  Black  oxide  of  copper,  prepared  in  the  dry  way, 
is  not  reduced  by  ether,  whether  water  be  present  or 
absent. 

On  Isoterebenthen. — M.  J.  Ribau. — This  paper  is  not 
adapted  for  abstraction. 

Splitting- Up  of  the  Fibrin  of  Blood,  and  the  Pro- 
duction of  a  Substance  Analogous  to  Ordinary  Albu- 
men.— A.  Gaotier. — A  solution  of  fibrin  in  aqueous 
chloride  of  sodium  is  freed  from  salt  by  dialysis,  and 
tapidly  concentrated  by  distillation  in  a  vacuum  at  a  tem- 
perature of  45*.  A  neutral  solution  is  thus  obtained, 
possessing  most  of  the  properties  of  ordinary  albumen. 


(  Chihical  Niws, 
1     8«pt.  iS.  1874-  _ 

Antiseptic  Property  of  Heavy  Coal-Oil. — M.  L. 
Dusart. — An  account  of  experiments  on  the  action  of 
"  heavy  oils  "  upon  putrescent  matter. 

New  Process  for  the  Manufacture  of  Stucco*,  or 
Cements  known  as  Aluminous. — M.  Ed.  Landrin. — 
This  paper  does  not  admit  of  useful  abstraction. 

Decomposition  of  Albumenoid  Matters  in  a  Vacuum. 

— MM.  Grehant  and  E.  Modrizejewski. — Analyses  of  the 
gases  given  off  by  100  c.c.  of  dog's  blood,  previously  freed 
from  fibrin,  and  kept  for  four  days  in  a  vacuum  at  the  tern* 
perature  of  450  to  52'. 

Phosphates  of  Lime  of  Ciply,  in  Belgium.— M. 
Nivoit.— The  deposit  lies  near  Mons,  in  the  upper  part  of 
the  chalk.  The  nodules  have  the  following  composition  :— 

Water  \ 

Organic  matter  [  25'55 

Carbonic  acid   \ 

Sand  and  clay    1*30 

Phosphoric  acid  20-35 

Sulphuric  acid    0*12 

Chlorine      ..   0*25 

Fluorine    018 

Lime   51-60 

Oxide  of  iron    0  90 

10013 

Btrhhtt  tier  Dtuttchtn  Chtmitchtn  Qtttlhckaft  in  Btrlin, 
No.  ti,  July  13,  1874. 
Identity  of  Phenyl-Carbamidol  and  Diphenyl- 
Urea.—  W.  Lossen. — -The  author  shows  that  the  products 
arising  on  the  formation  and  decomposition  of  both  bodies 
are  Identical,  and  that  both  may  be  expressed  by  the  same 
formula. 

Tetra-Phenyl-Guanidin  and  Diphenyl-Cyanamld. 
— W.  Weith.— This  paper  contains  an  account  of  the 
action  of  chloride  of  cyanogen  upon  diphenylamin ;  of 
tetra-phenyl-guanidin  and  its  salts ;  its  behaviour  with 
hydrate  of  potassa.  and  with  aqueous  hydrochloric  acid ; 
the  constitution  of  diphenyl-cyanamid  ;  its  behaviour  with 
potassa,  with  aniline,  and  diphenylamin ;  and  the  formation 
of  polymeric  diphenyl-cyanamid. 

Contributions  to  the  Establishment  of  the  "  Posi- 
tion Formulae  "  of  the  Allyl  Compounds,  and  of 
Acrylic  Acid.— E.  Lionemann.— From  this  lengthy 
treatise  we  extract  the  following  propositions :— Acrylic 
acid,  even  at  an  average  atmospheric  temperature,  takes 
up  nascent  hydrogen  from  acid  solutions,  and  is  thus  con- 
verted into  propionic  acid  by  all  known  ordinary  hydro- 
genising  agents.  [Caspary  and  Tollens  maintain  that 
acrylic  acid  is  not  convertible  into  propionic  acid  by  tine 
and  sulphuric  acid.]  Allyl-alcohol,  if  treated  at  elevated 
temperatures  with  zinc  and  sulphuric  acid,  takes  up 
hydrogen,  and  becomes  normal  propylic  alcohol.  [This, 
as  the  author  points  out,  is  again  an  opposite  result  to 
that  reached  by  Tollens.]  Allylic  alcohol  takes  op 
nascent  hydrogen  from  an  alkaline  solution  only  with 
great  difficulty. 

New  Dinitro-Benzol.  A.  Rinne  and  Th.  Zincke.— 

This  compound  contains  42*85  per  cent  of  c»rbon,  and 
2  38  per  cent  of  hydrogen.    Its  formula  is  C6H4(NOi)j. 

Behaviour  of  Alcoholic  Yeast  in  Media  free  from 
Oxygen  Gas.— Moritr  Traube.— The  results  of  the  ex- 
periments described  are—  (1)  Yeast  germs  do  not  develor* 
themselves  without  free  oxygen,  even  in  media  favourable 
to  their  gTowth,  such  as  grape  -juice.    (2)  Developed  yeast, 
on  the  other  hand,  as  Pasteur  correctly  maintains,  can 
increase  in  suitable  media,  in  the  absence  of  every  trace 
of  oxygen.   (3)  Pasteur's  statement  that  yeast,  if  air  is 
excluded,  can  obtain  the  oxygen  necessary  to  its  growth 
I  from  sugar  is  incorrect,  for  the  increase  ceases  whilst  the 
I  greater  part  of  the  sugar  is  still  undecomposed.  The 
accompanying  albumenoid  bodies  are  used  for  its  grow4 
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by  yeast  secluded  from  air.  (4)  In  a  solution  of  pure 
sugar  yeast  occasions  alcoholic  fermentation  in  the  absence 
of  every  trace  of  oxygen,  and  without  increasing.  The 
assertion  of  Pasteur  that  the  fermentation  of  sugar  is  con- 
nected with  the  process  of  organisation  of  the  yeast  is  in- 
correct.  (5)  Whilst  grapes,  on  exclusion  of  air,  produce 
alcohol  from  their  sugar,  even  if  much  bruised,  this  pro- 
perty is  no  longer  possessed  by  the  expressed  juice. 
(6)  It  does  not  hence  necessarily  follow  that  alcoholic 
fermentation  is  a  vital  process,  depending  on  the  adivity 
of  the  living  cells. 

Constitution  of  Chrysin  and  Teeto-Chrysin.— 
J.  Picc*rd.— The  author  describes  the  reactions  of  the 
above-named  bodies,  and  gives  an  account  of  anhydrous 
phloro-glucinic  acid. 

Communications  from  the  Laboratory  of  Wurzburg 
University.  — J.  Wisiicenus. —  Further  researches  on 
diaceto-succinester,  aceto-succinester,  aceto-malonester, 
and  allyl-acetester. 

Further  Communications  on  the  Compounds  of 
Iodine  and  Thallium.— Th.  Knosel.— The  protiodide  of 
thallium,  Til,  can  be  obtained  in  a  red,  a  green,  or  a 
yellow  state.  The  yellow  modification  passes  rapidly  into 
the  green  on  exposure  to  direct  sunlight. 

Action  of  Ethyl-Oxalic  Chloride  upon  Sulph-urea. 
— B.  Peitxsch. — Hydrochloric  acid  is  given  off  along  with 
carbonic  oxide,  and  a  tough  orange  mass  remains,  which, 
after  re-crystallisation  from  alcohol  and  treatment  with 
animal  charcoal,  yielded  colourless  rhombic  prisms, 
C4OjSN,Hg. 

Lecture  Experiment  on  Osmose. — Arnold  Heintz.— 
This  paper  requires  the  accompanying  illustration. 

Researches  on  the  Volume-Constitution  of  Solid 
Bodies.— H.  Schr&der.— Not  adapted  for  abstraction. 

New  Sulphuretted  Derivative  of  Hydrocyanic  Acid. 
— O.  Wallach.— The  new  substance,  chrysean,  consists 
of:— 

Carbon  3020 

Hydrogen    3- 14 

Nitrogen   26-41 

Sulphur  4024 


99  99 

corresponding  to  the  formula  CjHjNjSj.  Chrysean  is  a 
solid  body,  resembling  Mosaic  gold  in  appearance, 
Sparingly  soluble  in  cold  water,  more  readily  in  hot  water, 
alcohol,  ether,  acids, and  alkalies,  from  which  it  crystallises 
unchanged.  A  chip  of  firwood  dipped  in  the  sulphuric  or 
hydrochloric  solution  is  coloured  red. 

Resorcin  from  Dinitro-Benzol. — C.  Wurster  and  E. 
Nolting.— The  authors  have  obtained  resorcin  from  brom- 
niiro-benzol. 

Test  for  Narcein. — A.  Vogel. — If  narcein  is  placed  in 
a  watch-glass,  and  covered  with  chlorine  water,  and  if  a 
few  drops  of  ammonia  are  added  with  constant  stirring,  a 
deep  blood-red  colour  appears,  which  does  not  disappear 
either  on  the  addition  of  an  excess  or  ammonia  or  on 
constant  stirring. 

The  Three  Isomeric  Compounds,  CjH4Brl.— H. 
Lagermarck. — Not  suitable  for  abstraction. 

Researches  on  the  Substitution  of  the  Nitro  Fatty 
Bodies. — J.  Tschermak. — Not  suitable  for  abstraction. 

Communications  from  the  Laboratory  of  the  London 
Institution.— H.E.Armstrong.— Noticesonthe  behaviour 
of  the  nitrophenol  which  melts  at  45°  with  bromine  and 
chlorine  ;  on  the  behaviour  of  the  same  nitrophenol  with 
sulphuric  acid ;  an  the  position  of  the  sulpho  group  in 
phenol-para  sulphonic  acid ;  and  on  the  decomposition  of 
dicblor  nitrophenol  by  heat. 

A  Fifth  Oxj-Toluylic  Acid.— F.  Fittica. — This  fifth 
acid  has  the  same  composition  as  the  former  four.  It  is 
obtained  from  mono-nitro-toluylic  acid,  melting  at  loo". 
*-  does  not  become  violet  with  chloride  of  iron. 


Action  of  Chloroform  upon  Sodium  Acetic  Ether.— 
A.  Oppenheim  and  S.  Pfaff.— Not  suitable  for  abstraction. 

The  Phenomena  of  Neutralisation,  and  the  Basicity 
of  Arsenious  Acid  in  an  Aqueous  Solution. — Julius 
Thomsen. — Arsenious  acid  in  aqueous  solution  is  a  feeble 
bibasic  acid,  and  its  salts,  with  a  large  amount  of  base, 
must  be  regarded  as  basic  salts. 

Diphcnylated  Quanidin.— W.  Weith  and  B.  Schrceder. 

Diphenyl  Guanidin.— A.  W.  Holmann.— Both  these 
interesting  papers  are  unsuitable  for  abstraction. 

Bulletin  de  \a  Soc'ttU  Chimique  de  Paris,  tomexxi.,No.  it, 
June  5,  1874. 

Purification  of  Cerebrine.— Edme  Bourgoin.— The 
cerebrine  is  extracted  in  the  ordinary  manner  by  means  of 
alcohol  and  ether.  In  this  state  it  contains  a  small  quan- 
tity of  phosphorus.  To  purify  it  it  is  treated  with  a  suffi- 
cient quantity  of  alcohol  at  90°,  raising  the  temperature 
gradually  and  glowly.  Cerebrine  dissolves  below  the 
boiling-point,  whilst  a  viscid  phosphuretted  matter  is  left 
adhering  to  the  bottom  of  the  vessel.  The  clear  liquor  is 
decanted,  when  the  cerebrine  is  deposited  on  cooling.  As 
thus  obtained  it  is  free  from  phosphorus.  With  Gobley, 
the  author  does  not  consider  Licbreich's  protagon  a  definite 
body,  but  a  mixture. 
On  Cohesion.— M.  West. — A  physical  paper. 
Manganic  Acid— T.  L.  Phipson. — With  reference  to 
a  paper  by  M.  Tcrreil,  the  author  points  out  that  in  i860 
he  stated  reasons  for  regarding  the  permanganate  of 
potash  as  a  bimanganate  analogous  to  bichromate  and 
bisulphate,  and  that  manganese  forms  only  one  acid. 

Thermic  Researches  on  Hydrogen.— P.  A.  Favre.— 
The  author  maintains  that  in  the  hydride  of  palladium 
the  hydrogen  is  in  an  active  state,  as  are  certain  elements 
in  explosive  bodies. 

Reclamation  Respecting  a  Paperby  M.J.  Thomsen. 
—P.  A.  Favre. — A  controversial  note  as  to  priority. 

Influence  of  Nitrogen  in  Textile  Fibres  on  the 
Dirert  Fixation  of  the  Aniline  Colours.— E.  Jacquemin. 
The  author  finds  that  cellulose,  on  being  converted  into 
gun-cotton  (nitro-cellulose),  becomes  capable  of  taking 
magenta,  aniline  blue.  &c,  without  the  intervention  of  a 
mordant,  just  like  silk  or  wool.  He  does  not,  however, 
consider  that  this  fact  can  have  any  practical  value  in  the 
tinctorial  arts.  It  must  not  be  supposed  that  the  presence 
of  nitrogen  in  an  organic  body  necessarily  implies  the 
power  of  combining  with  artificial  colours.  Thusoxamide 
refuses  to  take  up  magenta  even  at  a  temperature  of  8o"  C. 

Correspondence  from  St.  Petersburg;  May,  1,  Old 
Style.— W.  Louguinine.— Transactions  of  the  Russian 
Chemical  Society  at  its  session,  Feb.  7,  1874. 

Determination  of  Chlorine  in  Animal  and  Vege- 
table Bodies. — Behaghel  von  Adlersknon. — To  prevent  a 
loss  of  chlorine  in  the  incineration  of  organic  matter  either 
baryta  or  carbonate  of  soda  is  added.  The  amount  found 
is  always  smaller  in  the  former  case  than  in  the  latter. 
The  author  has  sought  to  find  whether  these  additions 
really  prevent  a  loss  of  chlorine.  His  experiments  prove 
that  all  organic  bodies  determine  by  their  incineration  the 
decomposition  of  a  certain  amount  of  alkaline  chloride. 
All  the  alkali  is  found  in  the  ash,  but  not  all  the  chlorine. 
The  loss  of  chlorine  is  larger  the  smaller  the  proportion 
of  alkaline  salt  to  the  organic  matter.  The  addition  of 
baryta,  or  of  carbonate  soda,  lessens  the  loss  of  chlorine, 
which  may  even  become  nil  if  the  addition  is  made  exten- 
sive enough.  Baryta  requires  to  be  added  in  larger 
amount  than  carbonate  of  soda.  A  second  series  of  ex- 
periments proved  that  presence  of  phosphates  is  the  cause 
why  the  chlorine  is  found  too  low.  The  author  proposes 
the  following  mode  of  incineration: — Add  hydrate  of 
baryta  to  the  extent  of  at  least  10  per  cent  of  the  organic 
matter,  ignite,  dissolve  the  ash,  which  must  be  quite  free 
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from  carbon,  in  cold  dilute  nitric  acid,  and  determine  the 
chlorine  and  alkalies  in  the  solution  in  the  ordinary  man- 
ner. 

Turkey  Red  Dyeing  with  Artificial  Alizarin.— In 
the  uk  of  madder,  the  oil-bath  is  followed  by  treatment 
with  tannin  ;  but  when  artificial  alizarin  is  employed  the 
oiled  yarns  arc  at  once  mordanted  with  alumina.  The 
best  alum  mordant  is  prepared  by  mixing  the  solutions  of 
100  kilos,  of  crystallised  alum  and  15  kilos,  soda  crystals. 
The  clear  liquid  should  mark  4*  B.  The  cotton  is  left  an 
entire  day  in  this  solution.  It  is  then  washed  carefully, 
wrung,  and  passed  into  a  bath  of  alizarin  and  tannin  (500 
grins,  tannin  to  50  kilos,  of  yarn,  alizarin  7*5  to  5  kilos.). 
When  the  water  of  the  bath  is  not  calcareous,  chalk  may 
be  added  to  the  extent  of  100  grms.  The  bath  should  be 
cold  at  first,  and  iB  heated  very  gradually,  a  boiling  tern- 
perature  being  finally  kept  up  for  an  hour.  The  yarn  is 
then,  without  clearing,  treated  with  soap'  and  annatto. 
Salts  of  tin  are  onty  applied  for  rose  shades. 

Deep  Maroon  on  Silks. — 10  kilos,  of  silk  are  worked 
to  saturation  in  a  bath  of  10  kilos,  of  catechu,  and  finally 
boiled  for  five  minutes.  It  is  immediately  entered  in  a 
fixing-bath  of  200  grms.  bichromate  of  potash  at  30*.  It 
is  well  rinsed,  and  then  dyed  in  a  bath  of  1  kilo,  fustic, 
200  grms.  orchil,  100  grms.  indigo-carmine,  500  grms. 
alum,  and  100  grms.  sulphuric  acid.  These  proportions 
are  varied  according  to  the  shade  required. 

Aniline  Grey  for  Calico-Printing.— Ed.  Lauber. — 
Dissolve  625  grms.  chlorate  of  potash  in  3}  litres  of  boiling 
water,  and  add  when  cold — 

Gum-water  at  1  kilo.     ..       6*5  litres. 

Sal-ammoniac  3*3'5  grms. 

Chromo-potassic  tartrate    1500    „     at  30*  B. 

Aniline    200  „ 

Tartaric  acid   1160  „ 

To  prepare  the  chromo-potassic  tartrate,  960  grms.  of  bi- 
chromate of  potassa  are  dissolved  in  3  litres  of  hot  water. 
When  cooled  down  to  44°  C.  1440  grms.  of  tartaric  acid 
in  powder  are  gradually  added,  avoiding  a  rire  of  tempera- 
ture, which  might  modify  the  product.  The  preliminary 
reduction  of  the  bichromate  might  be  effected  by  an  agent 
cheaper  than  tartaric  acid,  such  as  sugar.  After  printing 
the  pieces  are  aged  at  32°  C.  for  forty-eight  hours,  and 
then  washed  for  one  hour.  This  grey  is  pure,  and  gives 
good  grounds.  It  can  be  submitted  to  all  the  operations 
lequired  for  madder  reds, except  the  passage  through  solu- 
t  ion  of  tin  crystals. 


A.  H.  S.  White,  B.A.,  University  College.  Examinations 
for  Honours  (First  B.Sc.  and  Preliminary  M.B.  conjointly). 
—Chemistry.— First  Class— J.  M.  H.  Munro,  First  B.Sc. 
and  Pre).  Sci.  (Exhibition),  College  of  Science,  Dublin. 
Second  Class— J.  C.  Uhthoff,  Prel.  Sci.,  Guy's  Hospital : 
A.  T.  Wilkinson,  Prel.  Sci..  Owens  College  Medical 
School ;  A.  J.  Smith,  First  B.Sc,  Owens  College.  Third 
Class— T.  Capper,  First  B.Sc,  private  study ;  A.  Tilly. 
Prel.  Sci.,  St.  Mary's  Hospital ;  G.  Smith,  First  B.Sc  and 
Prel.  Sci.,  Royal  School  of  Mines;  J.  K.  Crow,  First  B.Sc. 
and  Prel.  Sci.,  Owens  College;  R.  Gill,  First  B.Sc.  and 
Prel.  Sci.,  Royal  Institution  School,  Liverpool ;  F.  H. 
Berry,  Prel.  Sci.,  Guy's  Hospital ;  J.  Wigglesworth,  Prel. 
Sci.,  Liverpool  School  of  Medicine ;  A.  E.  Maylard,  Prel. 
Sci.,  Guy's  Hospital ;  A.  R.  W.  Sedgefield,  Prel.  Sci., 
King's  College  ;  R.  S.  Wainewright,  Prel.  Sci.,  Guy's 
Hospital.  Experimental  Physics. — Second  Class — A.  Tilly, 
Prel.  Sci.,  St.  Mary's  Hospital.  Third  Class— R.  Gill, 
First  B.Sc.  and  Prel.  Sci.,  Royal  Institution  School,  Liver- 
pool. 


PATENTS. 


MISCELLANEOUS. 


of 


University  of  London. — The  following  are  lists 
the  candidates  who  have  passed  the  recent 
tions  :  —  First  B.Sc.  Examination  (Pass  List).—  First 
Division— F.  W.  Aveling,  M.A.,  University  and  New  Col- 
leges; J.  Boynes,  St.  John's  College,  Cambridge;  J.  W. 
Buck,  private  study;  J.  Bush,  private  tuition  and  study  ; 
T.  Capper,  private  study  ;  S.  H.  Carrington,  Owens  Col- 
lege ;  F.  A.  Cooper,  University  College  ;  J.  K.  Crow, 
Owens  College ;  G.  Gates,  B.A.,  University  College  and 
private  study ;  R.  Gill,  Royal  Institution  School,  Liver- 
pool ;  F.  Gotch,  B.A.,  University  College ;  J.  S.  Jellie, 
private  study  ;  T.  Lattimer,  Owens  College ;  W.  Lee, 
Owens  College ;  D.  McAllister,  St.  John's  College,  Cam- 
bridge ;  A.  Matthews,  Sidney  Sussex  College,  Cambridge ; 
J.  M.  H.  Munro,  College  of  Science,  Dublin;  W.  Saise, 
Royal  School  of  Mines ;  A.  J.  Smith,  Owens  College ; 
G.  Smith,  Royal  School  of  Mines  ;  J.  H.  Ward,  Crescent 
School,  Margate.  Second  Division— J.  K.  Bond,  B.A., 
private  study ;  R.  Capron,  B.A.,  private  study  ;  J.  Fewings, 
B.A.,  Queen  Elizabeth's  Hospital  and  private  study ;  E. 

iackson,  B.A.,  Owens  College  Medical  School ;  J.  I. 
•addle,  B.A.,  Royal  College,  Mauritius ;  J.  R.  Rendell, 
Owens  College  ;  H.  D.  Wiugh,  B.A„  University  College  ; 


ABRIDGMENTS  OF  PROVISIONAL  AND  COMPLETE 

SPECIFICATIONS. 
Improvements  in  the  treatment  0/ asbestos  and  in  its  application  to 
various  useful  purposes  in  the  arts  and  manufactures.  Thaddeus 
Hyatt,  Gloucester  Gardens,  Hyde  Park,  Middlesex.  December  24. 
1873. — No.  4241.  This  invention  comprises  the  manufacture  of  asbestos 
chenille  from  abort  fibre  aibeaioa  for  packing  for  it  cam  engines.  At- 
taching asbestos  to  any  suitable  hacking  by  wire  or  other  stitching  or 
by  cement  like  pile  carpets,  or  tike  bristles  in  a  brush-back,  or  forming 
the  backing  of  cement  or  rubber  solution  making  bearings  and  packing 
of  aabeatoa  by  compressing  it  in  moulds  or  holders  in  combination  or 
not  with  anti-friCtion  meial  or  alloy.  Making  a  combination  or  ad- 
mixture of  molten  metal  and  asbestos  for  the  same  purpose.  Making 
packings  of  asbestos  enclosed  in  a  tubular  open  casing  of  open  wire- 
work  or  fibrous  material  braided,  woven,  or  otherwise  applied.  Intro- 
ducing a  core  of  cotton,  hemp,  or  cheap  fibre  into  the  centre  of  a  rope 
packing  of  aabeatoa  to  economise  the  asbestos.  The  enclosing  ropes, 
cakes,  or  blocks  of  asbestos  in  metal  fail  to  render  it  merchantable  and 
easy  of  handling.  Making  asbestos  wadding  or  "  baiting"  of  teazed  or 
corded  asbestos  coated  with  any  suitable  glare  or  skin.  Combining 
asbestos  with  earthy  matter  or  with  any  animal  or  vegetable  fibre 
dissolved  or  not  in  "  copperised  ammonia  "  and  applied  In  a  plastic 
state  to  the  manufacture  of  various  articles.  Making  artificial  asbestos 
atone,  also  burnt  bricks  and  tiles. 

Improvements  in  extracting  and  utilising  waste  fatly  and  colouring 
matters  contained  in  the  washings  of  print'  and  dye-works.  George 
Joseph  Alfred  Wuth,  Accrington.  Lancaster.  {A  communication  from 
Richard  Albert  Forster,  Augsburg,  Bavaria).  December  31,  1-7;, — 
No.  4286.  At  print-  and  dye-works,  the  printed  or  dyed  goods  are 
usually  washed  with  soap  and  water  to  free  them  from  any  excess  of 
colouring  matter  snd  other  substances  which  are  injurious  to  tha 
brightness  of  the  colours.  The  liquors  used  for  that  purpose,  which 
now  generally  are  allowed  to  run  away,  though  they  contain  a  large 
quantity  of  valuable  colouring  and  fatty  matters,  can  be  made  useful, 
and  the  improvements  described  in  this  Specification  have  the  purpose 
to  regain  and  extiafl  the  fatty  and  colouring  matters  out  of  these 
liquors. 

A  new  or  improved  manufacture  of  nutritive  hygienic  compounds  or 
preparations.  Bristow  Hunt,  Serle  Street,  Lincoln's  Inn,  Middlesex. 
(A  communication  from  Alvaro  Franciaco  Carlos  Reynoso,  chemist. 
Paris).  December  31,  1873.— No.  4200.  The  object  of  the  present 
invention  is  to  produce  various  preparations  intended  to  serve  as  a 
complement  to  alimentation,  by  furnishing  to  the  animal  economy, 
under  an  appropriate  form,  perfectly  definite  aa  to  quantity  and  quality, 
certain  bodies  or  matters  which  are  not  always  found  in  suitable  pro- 
portions in  food ;  in  addition  to  which  these  bodies  act  aa  powerful 
means  of  regulating  the  performance  of  the  functions  of  the  human 
body.  First  preparation— Water,  300  grms.  or  parte  by  weight ;  lafto- 
phosphate  of  lime,  13 ;  fluoride  of  potassium,  073  ;  aramoniacaJ  citrate 
of  iron,  6;  citrate  of  manganese.  1 ;  citrate  ol  potash,  1.  Second  pre- 
paration—Lacxo-phosphate  of  lime,  13  grms.  or  parts  by  weight : 
fluoride  of  potassium, 073:  water,  300;  sugar,  quantum  suficit.  Third 
preparation— Containing  fluoride  of  potassium  (or  of  soda  or  ammonia) 
of  from  0*23  to  20  grms.  Fourth  preparation— Pastilles  or  bonbons  to 
be  used  containing  powdered  bone  in  its  natural  state  without  hav 
undergone  any  manipulation  other  than  th-  most  forcibl 
division  in  order  to  obtain  an  impalpable  powder. 

Improvements  in  the  method  of  and  apparatus  for  separating  fire 
sulphur  from  suhstancts  with  which  it  is  mixe.i.  Samuel  Henry 
Johnson,  manufacturing  chemist,  Lea  flank  Works,  Stratford,  Esses. 
January  2,  1H-4. — No.  10..  This  Provisional  Specification  describes 
certain  improvements  in  the  method  of  snd  apparatus  used  for 
separating  frcu  sulphur,  by  means  of  certain  chemical  agents,  from 
substances  with  which  it  is  mixed.  Also  modifications  and  improve- 
ments in  the  necessary  apparatus  therefor. 

Improvements  in  mukine  setquiciittroiutie  of  ammonia.  Gavin 
Chapman,  manufacturing  chemist,  Glasgow,  Lanark,  N.B.  Janus  ys, 
1S74  —  No.  38.    This  invention  consists  principally  in  rapouristag 
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TO  CORRESPONDENTS. 

Vol.  XXIX.  of  the  Chemical  News,  containing  a  copious  index, 
ia  now  ready,  price  us,  Ad.,  by  post,  12a.,  handsomely  bound  in 
clotb,  gold  lettered.  The  cases  for  binding  may  be  obtained  at 
our  office,  price  it.  6d.  Subscribers  may  have  their  copies  bound 
for  a*.  6d.  if  sent  to  our  office,  or,  if  accompanied  by  a  cloth  cate, 
for  :*.  Subacribers  writhing  to  complete  their  set*  of  volumes 
arc  requcated  to  apply  to  the  publisher,  who  will  give  them 
information  respecting  scarce  numbers  and  volumes.  Vol.  xxx 
commenced  on  July  3rd,  and  will  be  complete  in  twenty-six 
numbers.  Readino  Casxj,  price  is.  6d.  each,  post  free,  may  also 
be  obtained  at  the  Otttcc.  

How  readyTroyal  8vo., 764  pp.,"cTo~th7  with  over  aoo  illustrations, 
price  34s. 

"Plements  of  Metallurgy:  a  Practical  Treatise 

-*— '  on  the  Art  of  Extracting  Metals  from  their  Ores.  By  J.  Arthur: 
Phillips,  M.  Inst.  C.E.,  F.G.S.,  F.C.S.,  Ac,  Ancien  Eleve  de  lEcole 
des  Mines,  Paris;  Author  of  "  Mining  and  Metallurgy  of  Gold  and 
Silver,"  Ac. 

"  There  is  certainly  no  treatise  in  the  language  calculated  to  prove 
of  such  general  utility  to  the  Student  really  seeking  sound  practical 
information.  .  .  .  The  value  of  the  boot  is  almost  inestimable.  — 
Mining  Journal. 

London:  CHARLES  GRIFFIN  A  CO.,  10,  Stationers'  Hall  Court. 

St.  Mary's  Hospital  Medical  School. — Opening 
of  WINTER  SESSION.  October  itt,  1874.  Introductory 
Addreaa  by  Mr.  EDMUND  OWEN.  For  further  particulars,  apply 
to  the  Registrar  at  the  Hospital,  or  to 

A.  B.  SHEPHERD,  M.B.,  Dean  of  the  School. 

St.  Mary's  Medical  School. — Three  Open 
SCHOLARSHIPS  and  TWO  EXHIBITIONS,  October,  1874. 
—For  particulars,  apply  to  the  Dean,  St.  Mary's  Hospital,  Padding- 
ton.  W.  

South  London  School  of  Pharmacy,  325,  Ken- 
nington  Road.   Managing  Direct  .r,  Dr.  MUTER. 
Daily  Lectures  on  the  following  subjects  :— 

Chrmirtry.  Materia  Mroica. 

IlOTANT.  Pharmacy. 
Physics.  Classics. 

The  School  has  accommodation  for  120  Students,  and  contains  an 
excellent  Museum  and  a  very  completely  fitted  Chemical  Laboratory 
for  jo  Junior  and  20  Senior  Pupils,  with  water  and  gas  at  every  working 


Registered  Lodgings  arc  provided 
can  depend  on  comfort  and  economy 


urine,  gas  liquor,  or  other  ammonlacal  liquor ;  removing  some  of  the 
liquor  when  the  carbonic  acid  becomes  deficient  -,  distilling  ammonia 
from  the  removed  liquor,  carbonating  it,  and  mixing  it  with  the  raw 
liemor. 

Improvement  in  the  mode  of  preventing  the  incrustation  of  boilers, 
and  in  the  apparatus  connected  therewith.  David  Clovis  Knab,  Saint 
Denis.  France.  January  3. 1874.— No.  53.  A  solution  of  carbonate  of 
lime  is  precipitated  with  a  proportionate  quantity  of  lime-white,  and  j 
the  water  for  defecation  is  led  by  a  conduit  to  a  continuous  filtering 
apparatus,  consisting  of  two,  three,  four,  or  more  framea  of  iron,  xinc, 
or  wood,  similar  in  construction,  and  boxing  one  within  the  other,  and 
either  square,  round,  or  other  suitable  form;  within  these  framea  a 
felt  or  other  filtering  substance  is  stretched,  and  when  the  matter  to  be 
filtered  ia  very  tenuous,  a  layer  or  layer*  of  carded  cotton  having  the 
filtering  surface  between  two  metal  sheets  is  employed.  The  water 
arriving  at  the  first  filter  is  clarified  after  passing  through  the  second 
and  third  ones.  When  the  water  is  very  impure  the  first  niter  becomes 
choked;  it  is  consequently  removed  by  levers,  or  otherwise,  and 
cleansed  in  a  water-bath.  The  whole  column  of  filters  is  raised  me- 
chanically, and  under  the  last  a  clean  filler  is  placed ;  the  second  be- 
comes the  first,  the  others  following  in  rotation.  The  more  frequently 
the  first  filter  is  removed,  the  quicker  the  filtering  is  performed.  The 
water  contained  in  the  last  filter  still  bold*  sulphate  of  lime  in  solu- 
tion unprecipitated  by  the  lime  water,  nevertheless  the  water  ia  purified 
to  the  extent  of  two-thirds.  To  prevent  this  sulphate  from  injuring 
the  heated  side*  of  the  generators,  a  proportionate  quantity  of  ulmic 
acid  is  added  to  the  water,  which  prevent*  the  agglomeration  of  the 
aalta  by  tranaforming  them  into  mire. 

Am  improved  process  for  preparing  hydrate  of  magnesia.  William 
Edward  Newton,  civil  engineer,  Chancery  Lane,  Middlesex.  (A  com- 
munication from  C.  H.  Phillips,  New  York,  U.S.A.)  January  6, 1874. 
— No.  72.  Thia  invention  consists,  first,  in  preparing  a  pure  super- 
hydrate  of  magnesia,  by  subjecting  a  soluble  salt  of  magnesia  to  the 
action  of  a  caustic  alkali ;  and,  secondly,  in  preparing  a  medical  com- 
pound, consisting  of  a  superhydrate  of  magnesia  mixed  w  ith  water  and 
termed  "  milk  of  magnesia." 

Am  improved  manure.  John  Prater  Corkran,  Cannon  Street,  Lon- 
don. (A  communication  from  Andrew  Archhald,  Florence,  Italy.) 
January  7, 1874.— No.  87.  This  manure  is  composed  of  pine  wood, 
sawdust,  and  animal  blood,  mixed  and  dried  aa  soon  after  the  animal 


BERNERS  COLLEGE  of  CHEMISTRY.— 
EXPERIMENTAL  MILITARY  and  NAVAL  SCIENCES 
under  the  direction  of  Professor  E.  V.  GARDNER,  F.E.S.,  Ac. 
of  the  late  Royal  Polytechnic  Institution  and  the  Royal  Naval  College 
The  Laboratory  and  Class  Room*  are  open  from  11  to  3  a.m. .  and 
and  from  7  to  10  p.m.  daily. 
Especial  facilities  for  person*  preparing  for  Government  and  otber 
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Private  Pupils  will  find  every  convenience. 
Analyse*,  Assays,  and  Practical  Inveatigatlon*  coi 
Patent*,  Ac, conducted. 
For  prospectus, 4c. .apply  to  Prof.E.  V.  G.,44,B*rner*-*treet,W, 

Two  Courses  of  Lectures  on  Geological 
MINERALOGY  will  be  Riven  at  KING'S  COLLEGE, 
London,  by  PROFESSOR  TK  N  N ANT,  to  which  the  Public  are 
admitted  on  paying  the  College  Fees.  One  Course  is  given  on  Wed- 
nesday and  Friday  mornings,  from  9  to  10  o'clock,  commencing 
Wednesday,  October  7lh,  and  terminating  at  Easter,  1873.  The  other 
Course  is  given  on  Thursday  Evening*,  from  8  to  9,  commencing 
October  8th.  The  Lectures  are  Illustrated  by  a  very  extenaive  Col- 
lection of  Specimen*. 

Practical  Instruction  ii»  Mineralogy  and  Geology  is  given  by  Pro 
fessor  Tun  nam  ,  F.G.S.,  at  hi*  residence,  149.  Strand.  London,  W.C. 

Established  1798. 


ROBERT  DAGLISH  &  CO., 

BOILER  MAKERS,  ENGINEERS,  AND 
MILL-WRIGHTS, 
BRASS  AND  I  RON  FOUNDERS, 

St.  Helen's  Foundry,  Lancashire. 

Maker*  of  every  description  of  Chemical,  Colliery,  Copper  Ore,  Gold 
Mining  and  Glass  Machinery,  including  Crown,  German  Sheet,  and 
Plate  Glass  Plant,  as  supplied  to  some  of  the  largest  Finns  in  England, 
Ireland,  Scotland,  and  Wale*. 

Maker*  of  the  latest  Improved  Revolving  Black  Ash  Furnace 
with  Siemens's  Patent  Gas  Arrangement,  and  a*  used  in  the  Manutac- 
ture  of  Soda. 

Improved  Valveleaa  Air  Engines,  and  Pnmpa  for  Acid  Forcing,  Air 
Agitators,  Compressors  for  Collieries,  and  Weldon's  Patent  Chlorine 
Process. 

Caustic,  Chlorate,  Decomposing,  and  Oxalic  Pan*. 
Gas  Producera  for  Heating  Furnace*. 
Pyrites  Burner*  for  Irish,  Norwegian,  and  Spanish  Ores. 
Retorts,  Acid,  Gas,  Nitre,  Nitric  Acid,  and  Vitriol  Refit 
Improved  Steam  ^eaters  for  Resin  Refining,  Ac. 


other  information,  supplied  on  receipt 
of  Order*. 

O  X  I  D  EOF    I  R  ON. 

We  are  prepared  to  »upply,  on  moderate  term*, 

HYDRATED  PEROXIDE  OF  IRON  (BOG  OCHRE) 

Same  quality  aa  supplied  by  us  to  several  of  the  most  extensive  Gaa 
Companies,  and  which  has  given  entire  satisfaction. 

FRANCIS  RITCHIE  AND  SONS,  BELFAST. 

CONDENSATION  OF  SMOKE 
AND  GASES. 

HESLOP,  WILSON,  &  BUDDEN, 

Newcastle-upon-Tyne. 

Thia  Patent  Apparatus  i*  exceedingly  simple,  and  inexpensive  in 
construction,  and  Is  so  arranged  as  may  seem  best  for  arresting  the 
substance*  to  be  operated  upon. 

Affords  to  Manufacturers  and  others  PERFECT 
SAFETY  under  the  Smoke  and  Gases  Acts. 


For  all  particular*,  enclose  a  stamped  envelope  to  tbs  Secretary, 
r.  W.  Baxter,  at  his  office,  Central  Public  Laboratory,  Kennington 


More  tfftetivt  than  Condensing  Towers. 

Large  Chimneys  can  be  done  away  with.  Succeeds  thoroughly  in 
Condensing  Ammonia. 

UTILISES  ALL  EMISSIONS.     OF  GREAT  VALUE  It* 
SMELTING- WORKS. 

The  Machine  can  be  seen  at  Work  at  JOHNSON  and  HOBBS, 
U.  Cross  Street,  Manchester,  and  HESLOP,  WILSON,  and 
BUDDEN  will  be  glad  to  furnish  all  particulars.       ntMm^  u..  , 
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We  wish  to  recommend  our  Large  Stock  of  every 
description  of 

PORCELAIN,  GLASS,  STONE, 
WOOD,  &  METAL  APPARATUS 

FOR 

CHEMICAL  AND  PHYSIOLOGICAL  PURPOSES 
AND  LECTURES. 

Electrical,  Medical,  and  Experimental  Coih 
and  Apparatus. 


Sets  of  Apparatus 

Sets  of  Apparatus 

according     to  Pro- 

as  required    by  the 

fessor  Valentin's 

Government  Sckools, 

"  Book  of  Chemistry," 

always  ready  and  kept 

always  in  Stock. 

in  Stock. 

BUNSEN'S  MODIFIED  FILTER  PUMPS, 

From  lot.  8d.  to  67s. 

Electrical  Batteries  &  Elements. 


-=-    GEISLEKS  TUBES  FOR  EXAMINING  THE  THROAT,  &c. 


Catalogues  and  Illustrations  will  be  sent  gratuitously.     A  Liberal  Discount  allowed  to  Wholesale  Buyers. 


WHOLESALE   IMPORTERS  :- 

A.  *  M.  ZIMMERMANN,  7,  FEN  COURT,  LONDON,  E.C. 


BECKER  AND  SONS' 

Analytical,  Assay  1  Scientific 
Balances 

WEIGHTS    Of"  PBECISIOIT. 

SOLE  ENGLISH  DEPOT: 

57,  LUDGATE  HILL,  LONDON,  E.C. 

BALANCES  FOR  PUBLIC  ANALYSTS  FROM  £i  16*.  Sd. 


mm 


JOSEPH  GILLOTT'S 
STEEL  FENS. 


gold  by  all  D 


jbout  the  World. 


Chloride  of  Calcium  (Purified  Muriate  of  Lim  e) 
total  inaoluble  imparities  under  i  per  cent. 
CHLORIDE  OF  BARIUM  (Muriate  of  Baryta),  free  from  Iron 
1  Impurities. water  excepted,  under  1  per 
OASKBLL,  DEACON,  ft  CO., 


NOTICE    OF  REMOVAL. 

H0RATI0~~ YEATES, 

Optical  and  Philosophical  Instrument 
Maker, 

has  REMOVED  to 

33  KING  ST.,  COVE  NT  GARDEN,  JVX. 

WILLIAM  FOX, 

Wholesale  and  Retail  Chemist, 

SUPfLlE9 

BARYTES,   CHLORATE  POTASH, 
PHOSPHOBTJ8, 

AMD  OTHER  CHEMICALS, 

Pure  and  Commercial,  at  Market 


Price  List  pat  fret  on  application. 
xog   ft   xtx,   BETHNAL    GREEN  ROAD. 

LONDON.  E. 


T  M PROVED  and  ECONOMIC  COOKERY. 

—Use  Ltcbig  Company-*  Extract  of  Meat  a»  "Mock"  (or 
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Invariably  adopted  in  household*  when  fairly  tried.  CauUoo. 
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DETERMINATION  OF  HIGH  TEMPERATURES 

BY  MEANS  OF  THE 

REFRANGIBILITY  OK  THE   LIGHT  EVOLVED 
BY  FLUID  OR  SOLID  SUBSTANCES. 
By  JAMES  DEWAR. 

Ir  is  well  known  that  as  the  temperature  of  a  solid  is 
gradually  increased,  the  refrangibility  of  the  emitted  light 
increases  likewise  ;  and  as  the  result  we  find  red  light 
emitted  first,  and  gradually  the  other  coloured  rays  appear 
until  we  reach  the  ultra-violet  rays.  This  correlation 
between  refrangibilty  and  temperature  was  first  experi- 
mentally proved  by  Draper  ;*  and  it  would  be  a  result  of 
great  importance  to  determine  accurately  the  law  of 
growth  of  refrangibility  with  temperature.  If  this  could  be 
achieved,  a  very  easily  applied  and  accurate  pyrometer 
could  be  made  of  the  ordinary  spectroscope. 

There  are  various  difficulties,  however,  that  beset  this 
investigation  at  the  outset.  First  of  all,  the  rapid  growth 
of  the  m»w  rays  confines  the  observations  within  narrow 
limits  of  temperature  ;  secondly,  the  want  of  equal  sensi- 
bility of  the  eye  for  rays  of  all  wave-lengths  ;  and,  thirdly, 
the  interference  of  diffused  light  preventing  exact  defin- 
ition. It  thus  appears  to  be  futile  to  attempt  or  even 
expect  accurate  observations  in  these  circumstances 
through  registration  by  the  human  eye,  although,  on  first 
considering  the  subject,  it  appears  to  be  a  very  easy 
matter.  Finding  no  means  of  overcoming  these  diffi- 
culties, unless  by  the  use  of  complicated  apparatus, 
involving  the  use  of  rock-crystal  prisms  and  lenses  or  fine 
gratings  and  the  employment  of  photographic  registration, 
requiring  time  and  thought  previous  to  execution,  a  series 
of  observations  have  been  made  in  the  meantime  on  the 
increase  of  radiation  with  temperature,  an  inquiry  of  vital 
importance  with  regard  to  this  subject. 

Becquerel.  in  hi*  treatise  on  Light  called  "La  Lumiere," 
has  detailed  a  great  number  of  observations  on  the  growth 
of  luminous  intensity  with  increasing  temperature.  From 
these  experiments  he  infers  that  "the  differences  between 
the  logarithms  of  the  luminous  intensities  are  proportional 
to  the  differences  of  temperature,"  proving  that  an  expo- 
nential function  of  the  form 

I^T-O-X), 

where  I  is  the  luminous  intensity,  T  the  temperature  of 
the  body,  0  the  temperature  at  which  the  special  ray 
begins  to  be  evolved,  a  and  6  constants,  and  e  the  base  of 
the  logarithms  adopted.  The  values  of  a  and  b,  as 
deduced  from  the  experiment,  for  the  red  ray  are  respec- 
tively 0*00743  and  0*005014.  The  above  formula  gives 
equally  the  growth  of  total  luminous  intensity  if  we  take 
0  as  500*  C,  that  point  at  which  the  light-rays  begin  to  be 
evolved,  and  a  and  b  as  now  having  the  respective  values 
of  0*12053  and  0*00764.  From  the  last  formula  Becquerel 
gives  the  following  values  of  the  total  luminous  intensity 
of  a  solid  substance  at  different  temperatures,  stating  it  is 
probable  the  above  law  does  not  hold  above  1200*  C.  :— 
Temptratore.  Total  luminoui  intensity, 

g  16  (fusion  of  Ag)  1 
1000  437 
1037  (fusion  of  Au)  8*38 
1 100  25*41 
1 157  (fusion  of  Cu)  69-26 
1200  146-92 
1500  28900 
2000  191,000,000 

•  Phil.  Mag.,  1847. 


From  the  similarity  of  these  formula  with  Dulong  and 
Petit's  law  of  heat-radiation,  Becquerel  regards  them  as 
being  confirmed  by  analogy.  The  determinations  of  the 
temperatures  in  his  experiments  were  all  deduced  from  the 
intensity  of  the  thermo-electric  current  of  a  platinum-palla- 
dium junction,  and  the  luminous  intensities  were  deter- 
mined by  means  of  a  photometer  based  on  double  refrac- 
tion. 

The  observations  made  in  connection  with  this  Report 
on  the  increase  of  total  luminous  intensity  have  been 
conducted  similarly  to  those  detailed  by  Draper  in  the 
Philosophical  Magas'mc  for  1847.  The  apparatus  has 
been  modified  so  as  to  be  more  conveniently  employed, 
and  the  experiments  made  were  found,  on  being  tabulated, 
to  be  very  well  expressed  by  the  following  empirical 
formula : — 

990  +  «46  =  «  JI, 
where  I  is  the  luminous  intensity,  and  gqo  +  n+V  is  equa- 
to  the  total  temperature— that  is  to  say,  above  the  temperal 
of  1036-  C,  by  which  time  all  the  luminous  rays  may  be 
considered  present ;  the  intensity  is  a  parabolic  function 
of  the  temperature.  The  curve  of  increase  is  therefore  a 
very  acute  parabola. 

As  the  observations  on  increase  of  luminosity  above 
1000°  w.  can  only  be  carried  on  for  a  range  of  500"  C.  with 
the  expansion  of  platinum,  it  was  very  essential  that  some 
comparison  between  the  results  of  the  empirical  law  given 
above  and  actual  observation  should  be  made  at  higher 
temperatures.    For  this  purpose,  a  series  of  observations 
were  made  as  to  the  relative  light-intensity  of  lime  heated 
to  a  temperature  of  2000°  C.  in  the  oxyhydrogen  flame, 
and  the  same  substance  at  the  boiling-point  of  zinc,  tem- 
perature 1040'  C.    The  following  plan  was  adopted  in 
making  observations : — A  square  pencil  of  lime,  four  or 
five  millimetres  on  the  side,  and  of  a  length  of  50  millims., 
was  supported  horizontally,  and  the  inner  cone  of  a 
powerful  oxyhydrogen  flame  was  made  to  play  on  a 
smooth  cross  section  of  the  pencil.    The  light  emitted 
from  this  perpendicular  surface  had  to  pass  through  a 
small  circular  aperture  into  an  adjoining  dark  chamber 
for  the  purpose  of  comparison  with  the  light  emitted  from 
an  equal  surface  of  lime,  the  temperature  of  which  was 
near  the  boiling-point  of  zinc.    In  orJer  to  get  a  tempera- 
ture maintained  near  1000°  C,  I  have  adopted  the  fol- 
lowing method  : — A  piece  of  platinum  of  an  equal  surface 
with  that  of  the  radiating  lime,  and  of  a  thickness  of  2  or 
3  millims.,  was  supported  by  means  of  a  platinum  wire  in 
I  the  flame  of  a  good  Bunsen  burner,  the  position  in  the 
flame  having  been  found  by  experiment  to  maintain  the 
mass  at  near  the  temperature  required.    This  latter  fact 
was  ascertained  by  finding  the  amount  of  heat,  the 
platinum  emitted  when  thrown  into  a  calorimeter  con- 
taining a  known  quantity  of  water.    As  the  amount  of 
heat  emitted  was  very  small,  special  precautions  had  to 
be  taken  in  guarding  the  calorimeter  and  in  getting  the 
m-tss  of  platinum  transferred.  The  calorimeter,  containing 
about  100  grammes  of  water,  was  floated  in  a  cistern 
(having  been  previously  placed  in  the  middle  of  a  tin 
cylinder,  leaving  an  annular  space  between),  and  so  loaded 
that  the  water  in  the  calorimeter  was  sunk  to  the  level  of 
the  wat.'r  in  the  cistern.    The  Bunsen  burner  was  placed 
in  a  tin  vessel  loaded  with  shot,  so  as  to  give  a  flame  the 
upper  half  of  which  was  above  the  level  of  the  water  in 
the  cistern.    By  this  means  constancy  of  temperature  was 
maintained,  and  the  results  agreed  closely  together.  It 
is  easy  to  be  convinced  that  a  mass  of  platinum  like  that 
employed,  radiating  freely,  is  rarely  heated  above  a  tem- 
perature of  1100'  or  1200°  C.    Comparisons  were  made 
between  platinum  in  the  Bunsen  burner  and  lime  in  the 
oxyhydrogen  flame,  and  also  between  lime  in  both. 

The  photometer  employed  for  comparing  the  lights  was 
on  the  principle  of  that  recommended  by  Bunsen.  A 
wooden  box,  about  8  inches  long,  4  inches  broad,  3  inches 
deep,  containing  several  diaphragms  with  circular  aper- 
tures, thoroughly  blackened  in  the  interior,  and  having  the 
aperture  of  the  middle  diaphragm  covered  with  a  piece  of 
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Swedish  filler-paper,  marked  with  one  or  two  circular 
epots  of  paraffin,  was  employed  to  exclude  extraneous 
light  and  to  obtain  good  definition,  By  this  means  it  ia 
possible  to  obliterate  completely  the  spot  of  paraffin,  and 
thus  gain  greater  confidence  in'the  results. 

From  the  mean  of  a  great  number  of  experiments  made 
in  this  way,  the  luminous  intensity  at  about  20009  C.  is 
from  500  to  550  times  that  at  1040"  C.  The  calculated 
amount  given  by  the  above  formula  for  the  exact  tempera- 
ture of  2000°  C.  is  484  times  that  at  the  lower  temperature. 
According  to  the  formula  of  Decquerel,  it  would  be  about 
24,000,000  times  that  at  the  lower  temperature.  This 
empirical  law,  therefore,  gives  with  considerable  approxi- 
mation the  luminous  intensity  up  to  a  temperature  of 

2O0O°  C. 

Total  Radiation. — If  the  law  of  Dulong  and  Petit  for 
the  velocity  of  cooling  was  true  for  temperatures  above 
the  range  of  the  actual  observations  made  in  support  of 
the  law,  the  amount  of  heat  radiated  per  unit  of  time 
would  be  found  by  multiplying  the  velocity  of  cooling  at 
the  temperature  considered  into  the  specific  heat  at  that 
temperature  and  into  the  weight  of  the  substance.  From 
this  may  also  be  calculated  the  amount  radiated  per  unit 
of  surface.  In  fact,  for  the  same  substance  the  relative 
quantities  of  heat  evolved  at  two  different  temperatures 
would  be  to  each  other  as  the  velocities  of  cooling  if  the 
specific  heat  and  the  emissive  power  remained  constant. 
This  would  give  an  extraordinary  rapid  rate  to  the  growth 
of  total  radiation.  For  instance,  taking  the  temperatures 
of  tooo*  C.  and  700°  C,  we  find,  according  to  Dulong  and 
Petit's  law, 

where  a  is  the  constant  1*0077. 

Thus  a  substance  radiates  at  a  temperature  of  20009  C. 
21,000  times  as  much  heat  per  unit  of  time  as  it  does  at  a 
temperature  of  700'  C. 

In  order  to  compare  the  total  radiation  as  given  from 
the  law  of  Dulong  and  Petit  with  that  of  actual  experi- 
ment, a  series  of  observations  were  made,  and  the  total 
heat  evolved  registered  by  the  use  of  Pouillet's  pyrhelio- 
meter.  For  this  purpose,  a  spherical  ball  of  lime,  8 
millims.  in  diameter,  was  formed  by  carefully  filing  and 
polishing  on  the  end  of  a  narrow  pencil  of  the  same  sub- 
■tance.  This  little  knob  of  lime  was  then  gradually 
heated,  carefully  turning  it  round,  up  to  incipient  fusion 
in  the  oxyhydrogen  flame,  so  as  to  allow  contraction  to 
take  place.  With  care  in  this  way,  it  is  possible  to  get  a 
very  uniform  sphere  having  a  surface  of  about  one  square 
centimetre.  The  pyrheliometer  was  filled  with  bisulphide 
of  carbon,  for  the  purpose  of  registering  minute  alterations 
of  temperature.  The  experiments  were  made  at  two  dis- 
tinct temperatures,  viz.  at  a  low  visible  red  heat,  and  at 
the  maximum  temperature  of  the  oxyhydrogen  flame. 
The  mean  of  these  experiments  has  given,  for  radiation 
per  square  centimetre  per  minute  at  about  700'  C,  from 
20  to  25  gramme-units  per  minute,  and  at  20000  C.  maxi- 
mum  temperature  from  2000  to  2500  gramme  units — the 
ratio  of  the  amounts  being  as  1  to  100,  very  different  from 
the  calculated  result.  The  law  of  Dulong  and  Petit,  there 
fore,  gives  a  far  too  rapid  increase  for  the  total  radiation  ; 
and  if  wc  assume  the  law  to  be  true  in  order  to  define  tem- 
perature, the  results  arrived  at  are  always  too  low. 

If  the  total  amount  of  radiation  at  different  temperatures 
is  tabulated,  using  a  thermo-electric  pile  and  an  apparatus 
similar  to  the  one  employed  for  light-intensities,  it  is  found 
that  the  curve  of  increase  may  be  very  accurately  repre- 
sented by  a  parabolic  curve.  The  empirical  formula  of 
this  carve  is 

58o°+w3X464=»»R, 
where  R  is  the  total  radiation  at  668°  C,  and— 

580*  C. +  ■13x46°  C. 
H  equal  to  the  temperature  of  the  substance.    If  we  cal- 
culate the  total  radiation  from  the  above  formula  at  200o•  C. 


1  as  compared  with  that  at  668"  C,  it  ia  in  the  ratio  of  1  to 
(  113.    Regarding  these  comparisons,  they  appear  fairly 
within  the  limits  of  experimental  errors.    We  would 
anticipate  that  a  similar  law  would  hold  alike  for  heat- 
rays  and  light-rays. 

Assuming  these  laws  to  be  approximately  correct,  it  is 
interesting  to  find  what  hypothetical  temperature  in  the 
case  of  a  solid  or  fluid  substance  would  correspond  with 
the  luminosity  and  total  radiation  from  the  sun. 

From  the  experiments  of  Fizeau  and  Foucault,*  the 
luminous  intensity  of  the  sun  is  found  to  be  146  times 
that  of  the  lime-light.  A  temperature  of  13.000°  C. 
according  to  the  formula  given  above,  would  give  144 
times  the  luminous  intensity  at  2000°  C. 

From  the  observations  of  Pouillet,  the  total  radiation 
from  1  square  centimetre  of  the  sun's  surface  in  x  minute 
was  85,000  units,  and  cannot  well  exceed  100,000  units. 
At  a  temperature  of  11,000"  C,  according  to  the  above 
formula  for  total  radiation,  the  amount  would  be  50  times 
that  at  2000"  C.  Now  we  have  found  above  that  a  square 
centimetre  of  lime  at  2000*  C.  emits  2000  gramme-units 
per  minute,  so  that  a  temperature  or  n.ooo*  C.  would  be 
sufficient  to  evolve  100,000  gramme-units,  as  much  heat 
as  is  produced  by  the  sun.  The  recent  observations 
of  Soret  (Bibliotheque  Universelle  1872)  prove  that  the 
total  radiation  of  the  sun  is  between  50  and  60  times  that 
of  lime  heated  to  2000°  C.  in  the  oxyhydrogen  flame.  The 
estimate  of  100,000  gramme-units  per  minute  from  the  son 
is  therefore  not  too  great,  seeing  that  it  is  just  50  times 
the  amount  actually  emitted  by  observation  at  2000"  C. 

Experiments  tcitk  Electric  Arc. — The  experiments 
formerly  detailed  to  the  Association  on  the  specific  heat 
of  carbon  up  to  a  temperature  of  2000s  C.  naturally  sug- 
gested the  attempt  to  define  by  observation  the  tempera- 
ture of  the  electric  arc,  by  determining  the  amount  of  he.it 
evolved  when  pieces  of  carbon,  heated  between  the  poles, 
are  thrown  into  a  calorimeter.  When  a  fifty-celled 
Bunsen's  battery  is  employed,  it  is  found  that  1  gramme 
of  carbon  evolves  as  a  maximum  850  units  of  heat  when 
cooled  from  the  temperature  it  acquires  between  the  poles 
of  the  battery.  This  quantity  of  heat  only  corresponds  to 
a  mean  temperature  of  2000°  C.  in  the  heated  carbon 
when  the  great  increase  in  the  specific  heat  of  carbon  is 
taken  into  account.  In  the  experiments  made  with  the 
battery,  no  precaution  was  taken  to  prevent  the  cooling 
of  the  piece  of  carbon  between  the  poles  from  radiation, 
and  consequently  the  substance  never  attained  a  uniform 
temperature.  This  fact  is  easily  proved  on  examining  the 
appearance  of  the  carbon  after  use,  when  the  substance  is 
only  changed  into  graphite  in  a  few  points.  That  tem- 
perature at  which  carbon  changes  into  graphite  may,  in 
experiments  of  this  kind,  be  used  at  a  fixed  point. 

The  luminous  intensity  of  the  electric  arc,  according  to 
Fizeau  and  Foucault,  is  from  34  to  56  times  that  of  the 
lime-light  when  46  cells  are  employed,  of  small  or  large 
surface.  According  to  the  empirical  formula  previously 
given,  this  would  correspond  to  a  temperature  of  from 
7000"  C.  to  8500*  C. 

In  the  course  of  the  experiments  with  the  battery, 
several  determinations  of  the  total  radiation  were  made 
by  the  pyrheliometer.  The  mean  of  the  observations, 
which  were  remarkably  constant,  corresponds  to  a  radia- 
tion of  7100  gramme-units  per  minute,  being  equivalent 
to  a  solution  of  4*5  grammes  of  zinc  per  minute.  A  con- 
cave parabolic  mirror  1  yard  in  diameter,  exposed  perpen- 
dicularly to  the  sun's  rays  in  this  country,  concentrates 
as  much  radiant  energy  as  a  50-cell  Grove's  battery  of 
large  surface.— Report  of  the  British  Association  for  the 
Advancement  of  Science,  1873. 


Food  Adulteration  Act.— Mr.  Robert  S.  G.  Paton, 
Ph.D.,  F.C.S.,  has  been  appointed  Analyst  for  the  Borough 
of  Stirling.  N.B. 


•  Ann.  dc  Chim.  tl  de  Phyi.,  1644. 
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ANALYSIS  OF  WATER  TAKEN   FROM  THE 
"  OLD  CRESCENT  WELL,"  HARROGATE, 
November  14th,  1S73. 

By  THOMAS  FAIRLEY. 
Lefturer  on  Chemistry,  Leeds  School  of  Medicine.  Ac. ;  Consulting 
Chemist  to  the  Yorkshire  Agricultural  Society; 
Public  Analyst  for  Leeds. 

Temperature  of  the  water,  470  F. ;  of  the  air,  440  F. ; 
sp.  gr.  of  the  water,  100188.  It  contains,  in  grains,  per 
gallon  :— 


ON  THE 

MODE  OF  PRODUCING  AURIFEROUS  ALLOYS 

BY  WET  PROCESSES.' 

By   W  SKKY 
Analyst  to  the  Geological  Survey  of  New  Zealand. 

In  former  papers  read  before  this  Society, t  I  showed  that 
metallic  sulphides  generally  reduced  gold  from  both  acid 
and  alkaline  solutions  ;  that  silver,  as  nitrate,  was  reduced 
by  galena  and  sulphide  of  copper,  but  not  by  iron  pyrites, 


2. 


Calcium  sulphate  . . 

„  carbonate 
Magnesium  carbonate 

Silica   

Sodium  sulphydrate 

„  carbonate.. 

,,      sulphate  .. 

„  chloride  . , 
Potassium  chloride 
Calcium  chloride  . . 
Magnesium  chloride 
Ammonia  ..  .. 
(.Organic  matter  .. 

Total     ..  .. 


0-031 

containing 

;      Anhydrous  sulphuric  acid 

5006 

»» 

4095 

ii 

tt              ti        »  •        •  •        •  • 

1*128 

»i 

0*568 

•  t 

Sulphuretted  hydrogen  .. 

13774 

ti 

10-224 

»i 

Chlorine  

88-167 

>> 

12*710 

>• 

5827 

11 

6862 

ii 

0022 

" 

0970 

11 

Organic  matter,  acids,  &c. 

Total  acids,  &c. 


0020 
2-464 

2M5 
1128 

Q-345 
5718 
5761 
53503 
5997 
3727 
5-128 

0970 


Lime    . . 

ii  •  • 
Magnesia 

Sodium.. 
■1    •  • 


Potassium  . . 
Calcium 
Magnesium  .. 


0*014 

3M2 

1-950 

0223 
805O 

4463 
34664 
6713 
2100 
>734 

0*023 


The  water  contains  traces  of  lithium,  manganese,  iron, 
barium,  bromine,  and  iodine.  The  organic  matter  con- 
tains 0*006  of  nitrogen  ;  it  consists  partly  of  acids,  some 
belonging  to  the  fatty  acid  series,  such  as  butyric,  &c. 
The  water  contains  the  following  gases,  expelled  by 
ebullition  in  vacuo  .*— 

Cubic  inches  per  gallon. 
Sulphuretted  hydrogen     . .  traces 

Carbonic  acid   6-85 

Nitrogen   5S8 

Carburetted  hydrogen       . .  traces 

1273 

As  the  well  was  inaccessible,  the  water  had  to  be 
pumped  up.  It  was  taken  after  ten  minutes'  flow  of 
water  by  pumping. 

The  substances  bracketted  together  in  (1)  are  those 
which  are  precipitated  by  boiling,  while  those  in  (2)  re- 
main in  solution.  In  the  absence  of  more  definite  know- 
ledge as  to  how  the  acids  and  bases  are  arranged  in 
combination,  I  have  made  use  of  the  precipitations  which 
happen  on  boiling  as  a  basis  of  arrangement.*  Of  course, 
it  :s  very  probable  that  there  are  different  arrangements 
at  different  temperatures.  I  have  given  the  acids  and 
bases  separately  to  admit  of  more  convenient  comparison. 

Analysis  0/ the  "  Old  Crescent  Well  "  Water,  expressed  in 
parts  per  1000. 
Calcium  sulphate     . .    . .  0*0005 
„      carbonate    . .    . .  00801 
Magnesium  carbonate     ..  00512 
Silica  0*0161 


Sodium  sulphydrate  . 
,,  carbonate  . 
•  1 


sulphate 
,,      chloride      . . 
Potassium  chloride  . . 
Calcium  chloride 
Magnesium  chloride.. 

Ammonia  0*0003 

Organic  matter  0-0138! 


o*oo8i 
0*1968 
0*1460 

I-2595 
0*1815 
00832 
0*0980 


Total      ..  .. 
Total  by  simple  evaj  oration 
Chloride  of  lithium  ..  .. 
Sulphate  of  barium  .. 
Carbonates  of   iron  «nd  \ 
manganese   1 


21351 
2-1249 
trace 


•  The  dry  tulid  residue  was  treated  with  cold  water,  and  the  filtrate 
and  insoluble  matter  analysed  sepsrately. 
t  Containing  o-oooS  of  nitrogen. 


86  606      Total  bases,  &c.  63*081 

while  its  ammoniated  solutions  were  unaffected  by  any  of 
the  sulphides  experimented  with  ;  and,  from  a  considera- 
tion of  these  results,  I  suggested  that  most  of  our  native 
deposits  of  noble  metals  have  been  formed  by  the  agency 
of  metallic  sulphides,  and  not  by  that  of  organic  matter, 
as  has  hitherto  been  generally  supposed. 

The  question  which  naturally  presented  itself  to  sue  at 
the  time,  as  to  the  capability  of  processes  of  this  nature 
producing  alloys  of  such  metals  (as  found  in  Nature),  was 
tacitly  left  over  for  consideration  until  the  behaviour  of 
these  sulphides  with  metallic  solutions  should  be  more 
fully  examined. 

In  pursuit  of  this  question  as  to  the  possibility  of  ob- 
taining mixed  metallic  deposits  or  alloys  by  the  agency 
of  metallic  sulphides,  I  have  from  time  to  time,  as 
opportunity  offered,  studied  the  behaviour  of  different 
sulphides  when  in  contact  with  various  salts  of  gold  and 
silver,  and  the  principal  results  thus  obtained  I  now  beg 
ta  state. 

1.  '  That  solutions  of  chloride  of  silver  in  alkaline 
chlorides,  rendered  alkaline  by  addition  of  potash,  soda, 
or  lime,  are  readily  decomposed  by  common  iron  pyritef. 

2.  That  this  effect  is  not  produced  if  such  solution  of 
silver  is  either  acid  or  neutral. 

3.  That  when  chloride  of  gold  is  added  to  an  alkaline 
argentiferous  solution  of  this  nature,  such  mixed  solution 
is  capable  of  depositing  the  metals  contained  in  it  in  the 
form  of  coherent  alloys  upon  metallic  sulphides  generally 
when  presented  to  them. 

4.  1  hat  these  alloys  can  also  be  formed  from  such  solu- 
tions by  voltaic  action. 

As  will  be  seen,  these  results  show  that,  by  allowing  an 
alkaline  solution  of  gold  and  silver  contact  with  »ron 
pyrites  (a  mineral  of  most  common  occurrence  in  our 
reefs),  we  obtain  that  mixed  deposit  or  alloy  we  are  seeking 
to  produce. 

The  only  condition  which  appears  to  me,  from  the 
results  of  numerous  experiments,  necessary  in  regard  to 
such  metallic  solutions  is  that  they  should  be  not  only 
alkaline,  but  alkaline  from  presence  of  a  fixed  alkali  or 
alkaline  earth,  and  it  will  be  remembered,  perhaps,  in 
connection  with  this  circumstance,  that  this  alkaline  con- 
dition is  one  which  I  have  recently  shown;  to  be  that  of 
our  silicates  generally,  whether  simple  or  compound,  with 
the  exception  or  silicate  of  alumina  and  other  corre- 
sponding silicates  of  the  sesquioxides,  while  quartz  itself, 
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whether  free  or  in  combination,  is  cither  quite  neutral  or 
of  tuch  very  feeble  acidic  povven  a*  regard*  intensity 
that,  whpn  united,  even  in  very  greatly  disproportionate 
quantity,  with  alkalies  or  alkaline  earth,  the  resulting 
compound  gives  an  alkaline  reaction. 

Jf  such,  then,  are  the  conditions  (alkalinity  or  neutrality) 
Of  our  surface  rocks  generally,  it  is  clear  that  the  condition 
pf  the  water  permeating  thpm  at  some  dit-tanco  from  the 
surface  would  be  alkaline,  tho  intensity  of  which  would 
fee  largely  iecreasod  were  the  retaining  rock  subjected  to 
(hose  hydro- chemical  Influence*  popularly  supposed  to 
have  operated  for  the  deposition  of  their  older  vein  matters 
and  their  metallic  contents, 

The  fact  that  many  mine. water*  are  acid  does  net  affect 
the  truth  of  the  conclusion  thus  drawn  as  to  the  general 
alkaline  condition  of  the  waters  charging  our  rocks,  since 
this  acidity  Is,  as  la  well  known,  brought  about  by  the 
conttcl  of  air  with  pyritout  matter?,  metallic  sulphates 
thus  being  formed,  which  communicate  an  acid  reaction 
to  water  dissolving  them.  This  is  a  mere  surface  affair 
M  U  were,  and  is  besides  in  its  manner  of  production  en- 
tirely  distinct  from,  if  not  antagonistic  to,  that  by  which 
gold  has  been  deposited  in  the  pyritous  portions  ;  for  a 
slight  examination  of  these  shows  that  the  gold  present 
in  them  ha*  been  deposited  there  before  they  were  oxidised 
by  atmospheric  agency. 

Alkalinity  being,  then,  certainly  the  general  condition 
of  our  waters  permeating  rocks  closed,  or  partially  bo, 
against  the  atmosphere,  and  this  condition  of  liquids 
appearing  essential  for  the  production  of  alloys  by  humid 
methods,  as  shown  here,  it  does  seem  highly  probable 
that  our  native  alloys  of  gold  and  silver  have  been  de- 

K sited  from  alkaline  solutions,  and  by  such  agents  as  I 
ve  suggested,  via.,  the  metallic  sulphides. 
I  will  only  add,  in  reference  to  the  mode  in  which  our 
deposits  of  native  gold  have  been  formed,  that,  while  the 
number  of  substances  capable  of  precipitating  this  metal 
from  solution  is  many,  the  number  of  those  at  all  likely 
to  have  been  actually  concerned  In  the  production  of  these 
deposits  is  very  small  indeed.  As  far  as  at  present  ap. 
pears,  the  substances  capable  of  reducing  gold,  and  likely 
to  occur  in  the  interior  parts  of  our  rocks,  are  ferrous 
sulphate  of  iron,  organic  matter,  and  metallic  sulphides. 
These  also  reduce  silver  from  certain  of  its  solutions,  but, 
aa  already  noted,  the  difficulty  is  in  finding  a  substance 
which  will  reduce  these  two  metals  simultaneously  in 
coherent  forms,  and  from  such  kinds  of  solutions  as 
generally  permeate  our  rocks.  With  this  double  duty  to 
perform,  and  limited  in  this  manner  as  regards  nature  of 
solvent,  I  cannot  avoid  thinking  that  but  one  of  these 
reducing  agents,  the  metallic  sulphides,  will  be  found 
equal  to  the  occasion.  The  ferrous  sulphate  is  thrown 
out  at  once  from  this  service  on  account  of  its  insolubility 
in  such  a  menstruum,  while  organic  matter  appears  to 
have  a  decided  tendency  to  scatter  the  gold  it  reduces, 
nor  ha\'e  we,  as  far  as  I  am  aware,  produced  any  true 
alloy  of  gold  and  silver  by  their  use. 

I  would  not  intend  to  convey  the  idea  that  such  a  mixed 
deposition  is  impossible,  but  only  that,  from  what  we  at 
present  know  of  this  subject,  the  production  of  such  an 
alloy  by  these  means  appears  a  very  difficult  undertaking. 
However,  this  particular  question  has,  I  understand, 
been  dealt  with  by  Mr.  Daintree,  late  Assistant  Geologist 
to  the  Victorian  Geological  Survey.*  so  that  the  propriety 
or  otherwise  of  retaining  this  theory  of  the  origin  of  our 
auriferous  deposits  in  their  lodes  by  the  intcr-action  of 
organic  matter  may  be  left  in  abeyance  until  Mr.  Daintree 
publishes  the  results  of  his  inquirv,  as  promised. 

I  will  therefore  leave  the  question  in  this  state,  merely 
observing  that,  should  Mr.  Daintree  be  unable  to  obtain 
the  results  he  is  in  search  of,  I  shall  then  claim  for  our 
sulphides  the  sole  duty  of  depositing  at  least  that 
of  our  native  gold  which  occurs  in  the  reefs  or 
of  our  metamorphic  rocks. 
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OX  THE 

LAW  OF  COLOUR  MIXTURES  AND  THE 
PHYSIOLOGICAL  FUNDAMENTAL  COLOURS, 

By  If.  BOL  TV. 

From  physiological  researches,  and  chiefly  from  observa- 
tions on  individuals  who  are  colour-blind,  Helmholtf  hat 
been  led  to  enunciate  the  view  that  all  the  colour  sensa. 
tions  of  which  we  are  susceptible  may  be  awakened  by 
the  mixture,  In  suitable  proportions,  of  three  colour*,  via., 
red,  green,  and  violet-blue,  which  he  hae  named,  for  this 
reason,  junJamcntal  physiological  toloun.  The  obacuro 
problem  of  mixture  of  colours  becomes  susceptible,  oq 
this  hypothesis,  of  a  rational  and  elegant  solution,  the) 
principal  features  of  which,  as  given  in  a  recent  memoir 
by  M.  Von  Beaold.*  we  propose  shortly  to  explain. 

Let  us  take,  arbitrarily,  in  a  plane,  three  points,  A,  B, 
and  C,  to  represent  the  three  fundamental  colour*  in  order 
of  refrangibility ;  and  let  a  colour  be  mixed,  containing 
ihete  three  colour*  in  the  proportion  of  the  number*  Pj, 
P„  and  Pj.    We  may  represent  it  by  the  point  M,  centre 


of  gravity  of  weights  respectively  equal  to  Pj,  P„  and  P3, 
placed  at  A,  B,  and  C.  Thus  all  colour*  will  be  found 
represented  in  the  interior  or  in  the  sides  of  the  triangle 
without  ambiguity ;  and  to  each  point  in  the  table  a  deter- 
minate colour  will  correspond. 

The  binary  mixed  colours  are  situated  in  the  perimeter 
of  the  triangle ;  thus,  from  A  to  B  range  orange  and  yellow 
tints,  from  B  to  C  blue  tints,  and,  lastly,  from  C  to  A  the 
purple  tones  resulting  from  a  mixture  of  red  and  violet, 
and  which  have  no  representatives  in  the  solar  spectrum. 

White  will  be  somewhere  in  the  interior,  at  a  point  O. 

If,  from  O,  we  proceed  in  the  direction  ON,  we  pass 
by  insensible  degradations,  from  perfect  white  to  a  pure 
binary  colour,  a  blue,  s.g.,  but  all  the  intermediate  colours 
arc  characterised  by  the  same  lone  more  or  less  diluted. 
We  may,  indeed,  consider,  all  these  colours  as  mixtures 
of  white  and  of  blue  ;  and  a  point  M  of  the  line  ON  it  the 
centre  of  gravity  of  the  suitable  weights  placed,  respec- 
tively at  O  and  N.  We  see  that  the  colour  N  is  saturnli  J, 
and  we  designate,  as  the  rf.yrv*  of  saturittim  of  the  colour 
M,  the  relation— 

OM 
NO 

of  its  colour  intensity  to  its  total  intensity. 

It  will  be  easily  established  that  two  opposite  directions, 
ON  and  ON',  correspond  to  complementary  tones,  and 
that  white  may  result  in  an  infinite  number  of  ways  from 
the  combination  of  two  binary  or  ternary  colours. 

Just  as  we  may  compose  and  decompose  forces  intosy«tems 
varied  ad  infinitum,  we  may  produce  the  same  physiological 
colour  in  an  infinite  number  of  ways  ;  but,  to  define  it  fully, 
three  quantities  are  always  required  ;  either  the  intensities 
'  Pi'sstnUotfl't  Anrutltn,  tome  el.,  pp.9}  and  ui. 
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of  the  three  fundamental  components,  or  certain  other 
three  data,  •object  to  the  condition  of  our  being  able  to 
determine  the  intensity  of  a  force  and  its  point  of  applica- 
tion in  a  plane.  The  most  convenient  choice  consists, 
perhaps,  in  defining  a  colour  by  the  tone ;  that  is  to  say, 
the  wave-length  of  the  corresponding  binary  colour,  the 
Intensity  of  the  white  light  which  it  contains,  and  the 
degree  of  saturation.  For  purple  tones,  which  have  no 
proper  refrangibility,  there  is  given  the  wave-length  of  the 
complementary  green. 

The  wave-length  of  a  binary  colour,  N.  defining  the 
latter  without  ambiguity,  is  a  function  entirely  determined 
by  the  position  of  the  point  N,  but  this  function  is  unknown 

6  priori.  The  most  simple  form  which  can  be  given  to  it 
is  obtained  by  supposing  that  the  distance  of  the  point  N, 
reckoned  from  a  fixed  origin,  No,  in  the  direction  No  ABC, 
is  proportional  to  the  number, »,  of  vibrations  of  the  colour, 
If  we  provisionally  accept  this  form  of  the  function,  we 
may  express,  by  a  very  simple  relation,  the  property  of 
complementary  colours.  Draw,  from  the  point  0,  the 
parallels  Oa  and  06  to  the  sides  BC  and  AB  of  the 
The  timilarity  of  the  triangles  NaO  N60  gives— 

N'«i  06 
aO  =  N6* 

Or,  putting  «  and  0  for  the  numbers  of  vibrations  corre- 
sponding to  the  colours  a  and  b;  n  and  «'  for  the  numbers 
of  vibrations  of  the  complementary  colour  NN'— 

(i Q6 
nO    ~  n-0 
(«-/3)  (a -11')  =  aO.Ob  =  y\ 

7  denoting  a  constant.  If  n  and  n'  be  considered  as  current 
co-ordinates,  this  formula  represents  a  hyperbola.  Now 
the  researches  of  M.  Helmholtz  and  M.  Multer  furnish 
wave-lengths  observed  from  a  great  number  of  comple- 
mentary colours,  and  it  is  verified  that  the  configurative 

fioints  of  each  couple  of  observations  are  situated  sensibly 
n  the  same  hyperbola.   Thus  the  author's  hypothesis  is 
justified. 

If  one  might  reckon  with  absolute  exactness  on  measure- 
ments so  difficult  as  the  precise  determination  of  com- 
plementary colours,  the  construction  of  the  hyperbola 
would  furnish  the  values  of  a  and  fi,  that  is  to  say,  would 
determine  the  position  of  white  on  the  table ;  but  very 
•mall  differences  in  the  position  of  the  hyperbola  corre- 
spond, unfortunately,  to  considerable  variations  of  the 
parameters  a  and  /3.  We  can  only,  then,  accept  the 
results  with  some  reserve.  We  have,  according  to  the 
author.  On  =06 ;  that  is  to  say,  white  will  be  found  in  the 
bisecting  line  of  the  angle  ABC.  The  number  of  vibra- 
tions, M2,  of  the  fundamental  colour  B  will  thus  be— 

„   _  «+0 

and  will  correspond  to  596  billions  of  vibrations  per 
second.  This  num  ber  is  exactly  the  mean  of  the  numbers 
of  vibrations  corresponding  to  the  extremities  of  the 
spectrum. 

Considerations  still  less  certain  than  the  preceding  lead 
to  our  adopting,  for  nf  and  Hj,  corresponding  to  the  funda- 
mental colours  A  and  C,  the  numbers  465  and  725  billions 
per  second.  The  mean  of  these  numbers  being  exactly  596, 
the  table  of  colours  will  be  an  isosceles  triangle,  and,  as 
the  length  of  the  side  AC  is  indeterminate,  we  may  make 
the  triangle  equilateral. 

It  remains  to  place  in  the  table  the  spectral  colours 
themselves.  On  account  of  the  uncertainty  of  the  data  on 
which  rests  all  this  part  or  the  memoir,  we  must  refer  the 
reader  to  the  original  work.  He  will  find,  on  this  subject, 
and  more  generally  on  the  physiological  theoryof  M.  Helm- 
holtz, a  large  number  of  interesting  details  ;  in  particular, 
an  indication  of  the  experiments  which  should  be  made  in 
order  to  dispel  the  uncertainties  that  still  abound  in  this 
curious  chapter  of  physics.— Journal  it  Physique. 


MISCELLANEOUS  CHEMICAL  NOTES, 
By  S.  DANA  HAYES, 
Suto  Atssyer  for  Mu»»cho»ttt«. 

I.  Dtpositi  in  Hoiltr  Tubet. 
The  causes  of  frequent  failure  and  leakage  in  the  small 
iron  flue-tubes  in  tubular  steam  boilers  have  lately  been 
investigated  by  expert  engineers,  and  analyses  nude  of 
the  deposited  materials  found  in  these  tubes,  both  before 
and  after  they  have  failed,  indicate  the  cause  of  failure  in 
many  cases.  These  tubes  are  cleaned  at  intervals,  when 
the  boilers  are  in  use,  with  cylindrical  wire  brushes,  and 
when  only  dry  dust  or  a  little  soot  is  drawn  out  by  these 
brushes  the  tubes  may  be  considered  to  be  in  good  con» 
dltion.  But  there  are  frequently  deposits  In  the  tubes 
that  are  pasty  in  places  and  roll  along  under  the  cleaning 
brush  like  places  of  dough,  or  the  quantity  of  dry  powder 
deposited  In  the  tubes  may  be  quite  large  t  In  such  casei 
there  Is  danger  of  rapid  corrosion  and  weakening  of  the 
Iron,  and  analysis  should  be  made  of  the  deposited 
material  removed  by  the  brushes  in  order  to  determine 
its  nature  and  source. 

These  deposits  are  of  two  kinds,  both  of  which  are 
capable  of  corroding  the  iron  rapidly,  especially  when  the 
boilers  are  heated  and  in  operation.  The  most  common 
one  consists  of  soot  (nearly  pure  carbon),  saturated  with 
pyroligneous  acid,  and  contains  a  large  proportion  of  iron 
if  the  deposit  is  an  old  one.  or  very  little  iron  if  it  has 
been  recently  formed.  The  other  has  a  basis  of  soot  and 
fine  coal-ashes  (silicate  of  alumina,  &c),  filled  with  sul- 
phur acids,  and  contains  more  or  less  iron,  the  quantity 
depending  on  the  age  of  the  deposit. 

The  pyroligneous  deposits  are  always  occasioned  by 
want  of  judgment  in  kindling  and  managing  the  fire?. 
The  boilers  being  cold  the  fires  are  generally  started  with 
wood,  and  when  partially  under  way  they  are  nearly  ex- 
tinguished (•'  smothered  ")  with  large  charges  of  coal  or 
wood  ;  pyroligneous  acid  then  distils  over  into  the  tubes, 
and,  collecting  with  the  soot  already  there  from  the  first 
kindling  fires,  forms  the  nucleus  for  the  deposits,  which 
soon  become  permanent  and  more  dangerous  every  timo 
wood  is  used  in  the  fire  places  afterwards.  If  the  coal  or 
wood  is  not  used  in  excessively  large  charges  nothing  but 
dry  soot  collects  in  the  tubes,  and  much  of  this  is 
ultimately  burned  or  carried  into  the  chimneys  by  the  hot 
draft  from  the  fires.  The  sulphuric  deposits  derive  their 
acids  from  the  coals  used,  but  the  basis  material  holding 
these  acids  is  at  first  occasioned  by  shaking  or  cleaning 
the  grates  soon  after  adding  charges  of  fresh  coal  to  the 
fires,  and  by  thus  driving  fine  ashes  forward  into  the  small 
flues  at  the  opportune  moment  for  them  to  become  ab- 
sorbents for  the  sulphur  compounds  distilling  from  the 
coals,  and  corrosion  of  the  iron  follows  rapidly  after  these 

one  instance  considerable  quantities  of  sulphur  acida 
were  found  in  the  tubes  of  a  boiler  where  no  coal  had 
been  used,  but  it  was  discovered  that  the  fuel  employed 
consisted  largely  of  old  staves  and  boxes  impregnated 
with  alum,  copperas,  sulphate  of  copper,  &c.  In  other 
case's  small  particles  of  distilled  sulphur  have  been  found 
in  the  tubes. 

It  is  obvious  from  what  I  have  written  that  the  fires 
under  tubular  boilers  should  be  managed  with  more  judg- 
mcntthan  is  usually  bestowed  upon  them;  the  fuel  should 
never  be  used  in  large  charges  at  one  time,  but  the  fires 
should  be  frequently  renewed  with  smaller  charges ;  and 
the  grates  should  be  cleaned  only  when  the  fires  are  bright 
on  top. 

II.  Lignite  from  Lonhiana. 
Brown  coal,  of  which  there  are  considerable  deposits  in 
the  banks  of  the  Mississippi  river,  about  two  miles  below 
Shreveport,  in  Louisiana,  has  been  recently  proposed  as 
fuel  for  the  steamboats  on  the  rivers.  Analyses  of  air- 
dried  specimens  representing  these  deposits  have  yielded 
the  following  average  results :— 
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too  parts  contained— 

Water   1526 

Volatile  matter  (bituminous)    ..  41*30 

Fixed  carbon  (coke)   37'55 

Sulphur  (merest  traces)    . .    . .  — 

Ash   589 

100*00 

This  lignite  has  a  specific  gravity  of  1*143,  «»  nearly 
black  in  colour,  and  its  ligneous  structure  is  not  so  distinct 
as  usual,  but  it  dissolves  completely  in  caustic  soda 
solution. 

III.  Waters  of  Prince  Edward  Iiland,  Nova  Scotia. 

There  is  probably  no  city  of  10,000  inhabitants  on  this 
continent  that  is  suffering  more  for  want  of  pure  water 
than  Charlottetown,  the  capital  of  Prince  Edward  Island. 
The  public  and  private  wells  of  this  city  are  unfit  for  use 
from  the  presence  in  them  of  animal  matters  in  un- 
commonly large  proportions,  and  they  undoubtedly  con- 
stitute the  primary  cause  for  some  of  the  diseases  pre- 
vailing among  the  people  there.  The  inhabitants  of  this 
city  are  literally  "  dependent  upon  a  water  cart  or  two 
and  a  spring  just  out  of  the  city  limits  for  every  drop  of 
water  fit  to  use  for  cooking  or  drink;"  and  this  water, 
which  is  itself  not  by  any  means  one  of  the  best,  is  sold 
from  the  carts  for  nearly  1  cent  per  gallon.  For  more 
than  two  years  the  city  council  have  had  this  matter 
under  consideration,  and  the  first  complete  analyses  'of 
their  waters  were  made  in  November,  the  sources  of  the 
different  specimens  being  unknown  at  the  time.  In 
recording  only  partial  results  of  these  analyses,  it  should 
be  understood  that  the  constituents  called  organic  matter 
consist  of  the  volatile  matters  after  correction  and  deduc- 
tion of  carbonic  and  nitric  acids,  water  of  composition,  &c, 
belonging  to  the  mineral  and  salineconstitucnts  determined 
by  full  analyses. 

One  United  States  gallon  (231  cubic  inches)  of  these 
waters  contained  in  grains — 

Source  of  Waleu              Inorganic  Organic  Total  Weight 

Analysed.                    Matter.  Matter.  of  Residue. 

City  pump  well  . .    ..    50  61  5*95  56  56 

Park  spring                    5  05  317  8  22 

Winter  river,  six  miles  I  ,  ,  . 

from  the  city  ..    ..)   4  "  2  46  6-67 

The  well  water  contained  nitrate  of  potash  in  sufficient 
quantity  to  admit  of  its  separation  by  crystallisation  ;  and 
the  predominating  constituent  in  the  residues  from  the 
other  specimens  was  sulphate  of  lime.  There  is  now 
every  reason  to  suppose  that  the  water  of  Winter  river 
will  be  brought  into  Charlottetown  before  long,  through 
a  proper  system  of  supply  pipes,  although  the  same 
partisan  feeling  on  the  "water  question  "  finds  expression 
there  as  elsewhere. 

IV.  Opium  in  Commercial  Medicines. 
The  attention  of  public  health  officers  has  been  drawn 
to  the  increasing  consumption  of  opium  and  morphia  in 
the  cough  mixtures,  tooth  washes,  lotions,  liniments,  and 
other  preparations  now  so  freely  offered  for  sale  by  vendors 
of  patent  medicines ;  and,  as  the  subject  is  one  of  im- 
portance, brief  mention  of  these  few  cases,  among  others 
.that  have  come  under  my  observation,  will  not  be  out  of 
place. 

Some  analyses,  recently  made  here  of  medicines  in- 
tended for  internal  use,  have  shown  the  quantity  of 
morphia  present  in  several  of  them  to  vary  from  J  grain 
to  1,  grains  in  the  dose  recommended  by  the  printed 
direction*  accompanying  the  medicines.  One  nostrum,  a 
sure  "Cure  for  the  Opium  Habit,-  was  found  to  be 
a  clear  solution  of  sulphate  of  morphia,  coloured 
pink  by  aniline  red,  and  sweetened  with  sugar ;  and 
a  dost-,  containing  very  nearly  2  grains  of  sulphate 
of  morphia,  was  to  be  taken  three  times  a  day  by 
the  patient  when  suffering  severely  from  depression  and 
other  symptoms.    The  •■  brandy,"  sol.l  bv  a  dealer  of 
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medicines  in  the  country,  was  found  to  have  been  mixed 
with  laudanum  and  extended  with  water  in  such  pro- 
portion  as  to  insure  large  profits,  but  it  contained 
morphia  equal  to  ij  grains  of  opium  in  4  fluid  ounces  of 
the  "  brandy."  A  tooth-wash  contained  nearly  four-tenths 
of  a  grain  of  morphia  in  each  fluid  ounce;  and  a  cough 
mixture  more  than  three-tenths  of  a  grain  in  the 
directed  for  a  child. — American  Chemist. 


NOTICES  OF  BOOKS. 


Physiology.    By  F.  LeGros  Clark,  F.R.S. 

Society  for  Promoting  Christian  Knowledge. 
A  treatise  on  animal  physiology,  even  as  applied  to  the 
human  species  alone,  cannot,  without  great  concision,  be 
compressed  into  the  brief  compass  of  126  pages.  As  a 
matter  of  course  only  the  leading  facts  of  tbe  science  are 
given.  To  the  trained  student  it  must  also  seem  strange 
that  one  group  of  organs  and  their  function  have,  probably 
in  obedience  to  the  Essene  traditions  which  linger  more 
strongly  in  England  than  in  any  other  civilised  country,  been 
altogether  omitted.  To  seek  for  errors  in  an  account  of 
the  human  frame  and  its  functions  drawn  up  by  such  an 
authority  as  Professor  Clark  would  be  idle  in  the  extreme. 
Many  interesting  questions  which  the  modern  develop- 
ment of  science  is  bringing  more  and  more  into  prominence, 
are  either  merely  glanced  at,  or  totally  overlooked.  But 
regard  being  had  to  the  obvious  destination  of  the  work,  it 
may  be  said  that  abstruse  researches  and  still  more  doubt- 
ful  views  would  here  be  out  of  place. 

Dr.  Pereira's  Elements  of  Materia  Medica  and  Therapeutics. 
Edited  by  R.  Bentley,  M.R.C.S.,  F.L.S.  and  Theoph. 
Redwood,  Ph.D.,  F.C.S.  London  :  Longmans,  Green, 
and  Co. 

On  a  work  of  a  character  so  established  as  that  of  Dr. 
Pereira's  little  need  be  said.   The  present  edition  has  been 
improved  in  its  arrangement,  and  brought  up  to  the  present 
state  of  chemical  and  pharmacological  knowledge. 
 1—— 

The  Retrospect  of  Medicine.  Edited  by  W.  Braithwaite, 
M.D.,and  Jas.  Braitmwaite,  M.D.  Vol.  LXlX.,Jan.  to 
June,  1874.  London  :  Simpkin  and  Marshall. 
We  quote  from  this  work  a  notice  of  the  remarkable 
solvent  action  of  Papya  juice  on  the  nitrogenous  articles 
of  diet.  Dr.  G.  C.  Roy  having  found  that  in  India  cooks 
are  accustomed  to  add  a  few  drops  of  the  milky  juice  of 
Carica  papya  to  tough  meat  to  make  it  tender,  instituted 
a  variety  of  experiments  on  the  subject.  He  found,  in 
fact,  that  the  drug  has  a  remarkable  disintegrating  power 
upon  animal  matter,  without,  however,  promoting  putre- 
faction. It  may,  not  impossibly,  be  a  nitrogenous  ferment, 
standing  in  the  same  relation  to  albumenoid  bodies  as 
yeast  does  to  starch.  The  plant  does  not  appear  to 
possess  any  poisonous  properties,  and  the  meat  which 
bad  been  the  subject  of  the  author's  experiments  was  re- 
peatedly eaten  by  a  cat  without  injury. 


CORRESPONDENCE. 


PRECIPITATION  AND   ESTIMATION  OF  FATS. 

To  the  Editor  of  the  Chemical  News. 

Sir, — In  reference  to  my  letter  on  this  subject  in  Chemical 
I  News,  vol.  xxx.,  p.  1 35,  a  slight  printer's  error  occurs  ;  in* 

stead  of  a  room  heated  to  6Sov  F.,it  ought  to  have  been  6S  F. 
Further  experiments  have  proved  chat  half  an  hour 

suffices  to  effect  the  full  precipitation  of  fat*  from  their 
[  ethereal  solutions  by  the  addition  of  twenty  drops  or  so 
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of  alcohol  to  the  dram  of  ether,  containing  not  more  than 
25  grains  of  the  adulterated  butter  ;  after  which  the  tube 
should  be  agitated  and  its  contents  projected  on  to  a 
small  double  filter,  washed  with  a  little  alcohol,  and  the 
residue,  whilst  moist,  scraped  off  and  transferred  to  a 
watch-glass  to  dry.  In  this  way,  loss  by  melting  and 
absorption  into  the  paper  is  obviated. 

The  following  were  the  proportions  of  the  fats  I  re- 
covered, viz.  :— 

Lard  60  per  cent. 

Mutton  fat      ....    75  „ 

Beef  95  „ 

The  precipitated  mutton  fat  is  powdery,  and  as  white 
as  snow.  Lard  and  beef  are  more  adherent  and  greasy ; 
from  that  reason  mutton  makes  the  firmest  compound. — 
1  am,  &c, 

John  Horsley. 

Cheltenham,  September  19, 1874. 


CHEMICAL  NOTICES  FROM  FOREIGN 
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Nots.  All  decrees  of  temperature  arc  Centigrade,  iinleiiotherwite 
cxpre»»ed . 

Comfit  ei  Rendu*  Hebdomcdaires  des  Stances  dt  V Academic 
dts  Sciences,  No.  5,  August  3,  1874. 

Double  Series  of  Drawings  Representing  Terres- 
trial Whirlwinds  and  Solar  Spots. — Executed  by  M. 
Faye.— Not  adapted  for  abstraction,  as  frequent  reference 
is  made  to  the  figures. 

Eighth  Note  on  Guano.— M.  E.  Chevreul.— The  author 
states  that  until  recently  he  had  not  detected  in  guano 
any  compound  of  sodium  except  the  chloride,  mixed  with 
chloride  of  potassium.  Recently  he  has  found  in  guano 
the  ammonia-phosphate  of  soda.  The  salts  which  he 
has  hitherto  recognised  in  guanos  are — carbonate  and 
hydrochlorate  of  ammonia,  phosphate,  oxalate,  and  urate 
at  lime,  avate  of  potash,  and  two  or  three  salts  of  potash, 
the  acids  of  which  are  volatile,  and  smell  like  phocenic 
acid  and  its  analogues.  The  following  double  salts  are 
certainly  present : — Ammonio-oxalate  of  potash,  ammonio- 
sulphate  of  potash,  ammonio-phosphate  of  soda,  ammonio- 
phosphate  of  magnesia.  The  occurrence  of  the  ammonio- 
phosphate  of  potash  is  doubtful.  Chlorides  of  sodium  and 
potassium  are  also  present. 

Meteorite  which  fell  May  ao,  1874,  at  Virba,  near 
Vidin,  in  Turkey. — M.  Daubree.— The  fall  was  attended 
by  a  loud  noise.  The  mass,  weighing  3  6  kilos.,  penetrated 
into  the  soil  to  the  depth  of  1  metre.  It  is  entirely 
covered  with  a  dull  black  layer.  Its  fracture  is  sloney, 
of  a  light  grey,  finely  granular,  and  rough  to  the  touch. 
In  the  mass  are  scattered  numerous  grains  of  a  metallic 
lustre.  In  thin  layers  the  rtoney  grains  are  transparent, 
nearly  colourless,  and  act  upon  polarised  light.  The 
metallic  portion  consists  of  iron-grey  irregular  grains  of 
nickeliferous  iron,  with  which  are  mixed  sulphide  of  iron, 
and  numerous  minute  grains  of  chrome  iron.  The  non- 
metallic  portion  forms  a  jelly  with  weak  hydrochloric  acid 
after  the  manner  of  peridote. 

Indication  of  a  Method  for  Determining  the  Pro- 
perties of  the  Ether. — M  X.  Kretz. — In  order  to  explain 
certain  classes  of  physical  phenomena  we  have,  in  general, 
recourse  to  the  hypothesis  of  an  inert  and  imponderable 
medium  extending  through  space,  and  which  has  received 
the  name  of  ether.  For  a  certain  time,  and  especially 
ftince  the  discovery  of  the  principles  of  thermo  dynamics, 
the  attempt  has  been  made,  in  certain  mechanical  theories, 
to  introduce  the  consideration  of  ether,  or  that  of  some 
other  clement  having  an  equivalent  mode  of  action.  In 
such  attempts  the  new  hypothesis  has  been  placed  in 
juxtaposition  with  dynamics,  without  examining  if  the 


I  method  adopted  is  legitimate.  The  author  shows  that 
the  supposition  of  an  element  exterior  to  matter  is  irre- 

I  concilable  with  the  definition  of  matter,  as  it  results  from 
the  fundamental  principles  of  dynamics.  If  we  then  find 
it  useful  or  necessary,  for  the  explanation  of  certain 
phenomena,  to  assume  that  beyond  matter  there  exists 
another  element  or  medium  of  whatsoever  constitution,  it 
becomes  at  the  same  time  needful  to  modify  the  interpre- 
tation of  the  bases  of  mechanics,  so  that  the  whole  of  the 
doctrine  may  repose  upon  compatible  principles. 

Thermic  Effects  of  Magnetism.— M.  A.  Ca2in. — If 
mi  is  the  quantity  of  temporary  magnetism  of  an  electro- 
magnet, /  the  polar  interval,  Q  the  number  of  calories 
created  by  the  disappearance  of  the  magnetism,  A  a  co- 
efficient constant  for  the  same  magnetising  coil,  and  the 
same  disposition  of  the  circuit,  then  AQ  =  »i*/.  If  the 
magnetism  is  only  employed  to  produce  heat  in  the 
nucleus,  the  coefficient  A  will  be  constant,  and  will 
measure  the  number  of  unities  of  magnetic  energy  equal 
to  t  calorie.  This  will  be  the  magnetic  equivalent  of 
heat.  To  find  it,  it  is  necessary  to  find  the  absolute  value 
of  Q  and  of  m'f.  The  author  has  made  two  series  of 
experiments  for  this  purpose  ,  the  first  to  ascertain  if  A  is 
a  constant,  and  the  second  to  find  the  value  of  Q. 

Researches  on  Explosives. — M.  Noble  and  F.  A. 
Abel. — A  continuation  of  the  first  memoir  of  these  two 
chemists. 

Fourth  Note  on  the  Electric  Conductivity  of  Woody 
Bodies. — Th.  du  Moncel. — The  object  of  the  present 
paper  is  the  study  of  the  variations  of  the  conductivity  of 
woods,  according  to  the  length  of  the  section. 

Passivity  of  Iron. — P.  de  Regnon. — The  author  made 
use  of  iron  wires  protected,  for  a  certain  length,  by  glass 
tubes  or  layers  of  varnish.  The  free  extremity,  for  the 
length  of  2  to  3  centimetres,  could  be  entirely  plunged  into 
the  acid.  An  electric  current  entering  by  the  iron  into 
any  nitric  acid  soever,  renders  it  passive  as.  long  as  the 
current  lasts,  with  liberation  of  oxygen  almost  pure.  On 
breaking  the  current  the  iron  remains  passive.  A  current 
taking  its  exit  by  the  iron  destroys  the  passivity — a  change 
of  condition  which  may  be  repeated  indefinitely.  Iron 
acting  as  positive  electrode  in  a  mixture  of  sulphuric  acid 
and  water  liberates  oxygen,  is  slightly  attacked,  and  is 
rendered  passive  for  nitric  acid.  A  reversal  of  the  current 
destroys  the  passivity.  The  action  of  nitric  acid  upon 
iron  may  be  stopped  by  touching  it,  or  belter  by  rubbing 
it  within  the  acid  with  a  conducting  body  not  attacked  by 
the  acid,  such  as  platinum  or  charcoal.  This  action  of 
carbon  explains  why  steel  and  cast-iron  become  sponta- 
neously passive.  The  more  concentrated  the  acid,  the 
more  readily  passivity  is  produced.  The  contact  of  an 
attackable  metal  destroys  passivity.  If,  therefore,  we 
bring  in  contact  two  iron  wires,  the  one  passive  and  the 
other  active,  the  result  may  be  either  the  passivity  or  the 
attack  of  both.  The  end  of  a  wire  may  be  washed  in 
water  without  destroying  its  passivity,  provided  care  is 
taken  not  to  immerse  the  wire  beyond  the  protecting 
varnish.  The  wire  may  even  be  scraped  under  water  with 
another  passive  wire,  or  with  the  end  of  a  clean  glass  tube, 
without  altering  its  condition.  This  experiment  completely 
overturns  the  explanation  of  passivity  by  the  assumed 
formation  of  an  insoluble  layer  on  the  surlace  of  the  wire. 
Oxidising  agents  are  without  action  upon  passive  wire, 
but  deoxidising  bodies  destroy  the  passivity.  Most  causes 
which  produce  passivity  may  be  reduced  to  a  voltaic  force 
carrying  the  oxygen  to  the  iron,  and  polarising  it  upon  the 
surface  of  the  metal.  On  the  other  hand,  the  majority  of 
the  causes  which  destroy  the  passivity  of  iron  may  be 
reduced  either  to  a  voltaic  force  in  the  opposite  direction, 
or  to  a  current  due  to  the  polarisation  of  the  oxygen,  and 
by  which  it  is  exhausted  ;  or,  lastly,  to  an  absorption  of 
the  polarised  gas  by  a  body  greedy  of  oxygen.  We  can 
now  understand  two  experimental  precautions  insisted  on 
above.  It  is  necessary  to  protect  the  portion  of  the  wire 
not  plunged  into  the  acid  by  an  impenetrable  coating, 
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1     Stpt.  ti,  1874- 


otherwise  the  acid  vapours  would  place  this  portion  in  a 
state  opposed  to  the  passivity  of  the  immersed  portion. 
Again,  when  washing  the  passive  extremity  in  water ;  if 
the  metal  is  immersed  beyond  the  varnish  we  close  a 
circuit,  by  which  the  polarisation  is  exhausted,  and  the 
passivity  destroyed. 

Certain  Mineral*  of  Bismuth  and  Tungsten  from 
the  Mine  of  Meymac  (Correae). — A.  Carnot.— The  sul. 
phide  of  bismuth  from  this  mine  it  distinguished  from 
ordinary  biimuthine  by  a  lead  colour,  verging  upon  blue, 
like  that  of  sulphide  of  antimony,  Its  sp,  gr.  is  66o.  Its 
composition  is— 

Bismuth   78*40 

Lead     ,,    .,    ,,    ,,    ..  073 

Copper   0*40 

Iron   ,    .  •  0*53 

Antimony    o-ij 

Arsenic   S'to 

Sulphur   14-33 

Gangue   oqo 

The  mineral  contains  neither  tellurium  nor  selenium; 
some  samples  show  traces  of  cobalt.  This  analysis  points 
to  a  formula  distinct  from  that  attributed  to  bismuthine, 
Bi2Sj.    It  may  be  considered  as  a  new  species — 

letBi.Pb.CUi.FeJS+lSbj.AsjSj. 
Hydrated  carbonate  of  bismuth,  found  in  abundance  in 
the  mine,  is  produced  by  the  alteration  of  the  sulphide  by 
atmospheric  agencies.  It  preserves  the  half-fibrous,  half- 
lamellar  condition  of  the  original  mineral.  Its  sp.  gr.  varies 
from  6*8i  to  7*20.  Its  colour  is  grey,  greenish  grey,  or 
whitish  yellow.  It  is  readily  attacked  by  acids,  with 
effervescence,  yielding  a  yellow  solution.  Three  samples 
were  analysed:— I.  Greyish  white;  sp.gr.  6-94;  II.  deep 
grey,  fibrous,  sp.  gr.  7  26  ;  III.  white,  earthy,  sp.  gr.  7  0S. 


Oxide  of  bismuth 
Oxide  of  lead  . . 
Oxide  of  copper. . 
Oxide  of  iron 

Lime  

Magnesia  ..  .. 
Sulphuric  acid  . . 
Arsenic  acid  . . 
Anlirr.onic  acid  . . 
Hydrochloric  acid 
Carbonic  acid    . . 

Water   276 

Gangue    0-20 


1. 

8075 
055 
traces 

053 

0-35 
traces 

025 

°73 
0-57 

037 
374 


II. 
8750 
044 

!< 
0'50 

055 

0"07 

0'22 

080 

1 25 

0'20 

4'5 
355 
0-30 


III. 
8600 
0*40 
11 

.  0  43 
038 
005 
013 
065 

I'20 

0-  14 

5  35 
3  02 

1-  io 


becomes  greenish,  and  the  sides  grow  dirty  to  such  an 
extent  that  they  require  cleaning  several  times  dally  to 
preserve  their  transparency.  These  germs  produce  a 
periodical  mortality  among  fish,  which  the  author  ascribes 
to  the  sudden  and  disproportionate  growth  of  roycoderma 
at  the  time  of  the  full  moon,  and  especially  at  tho 
equinoxes. 

Identity  of  the  Period  of  Photoepheric  and  Mag? 
netlc  Phenomena  In  Connexion  with  the  Proper 
Movement  of  the  Sun.— P.  Rosa.— The  secular  photo- 
spheric  and  magnetic  variations  undergo  a  simultaneous 
oscillation  of  a  period  of  661  yean.  The  perigee  of  tha 
apparent  orbit  of  the  sun  oscillate*  according  to  the  same 
period.  The  decennial  period,  according  to  Lamont  and 
Babine,  or  the  endecenmal  according  to  Wolf,  Hansteto, 
and  Quetelet,  connects  not  only  the  magnetic-  variations 
snd  the  solar  activity,  but  also  the  variations  of  tho 
diameter  of  the  photosphere.  Although  the  period  of  tho 
above-mentioned  oscillation  remains  approximately  tho 
tame  the  mechanical  perturbations  of  the  solar  perigee, 
and  the  changes  of  photoepheric  form,  as  well  as  the  in- 
tensity of  terrestrial  magnetism,  demonstrate  evidently 
that  the  solar  system  is  at  present  removing  from  the  seat 
of  the  force  which  produces  the  phenomena  in  question. 
It  follows  that  this  force  centres  in  a  celestial  body  outside 
the  planetaty  system. 

Action  of  Atmospheric  Vapour  on  the  Heat,  whether 
Luminous  or  Obscure,  of  the  Solar  Radiations. — 
F.  S.  Provenzali.— The  author  finds  that  the  luminous 
heat  and  the  dark  heat  do  not  maintain  a  constant  rela- 
tive relation,  but  that  the  one  often  increases  while  tho 
other  diminishes. 


.  W*80..    99  53      99  57 

This  mineral  evidently  belongs  to  the  same  species  as  the 

"  Bismuth  Ochre  "  of  Schnceberg,  and  the  bismuth  spar  or 

bismuthite  of  South  Carolina. 

Photographic  Reproduction  of  Microscopic  Crys- 
tallisations.— M.  J.  Girard. — The  arrangement  would  be 
more  intelligible  if  accompanied  with  an  illustration. 

Isoterebenthen  from  a  Physical  Point  of  View. — 
M.J.  Ribau. — The  author  gives  the  boiling-point,  rotatory 
power,  density  at  different  temperatures,  and  index  of 
refraction. 

Constitution  of  Ordinary  Bromated  Propylen.— 
M.  E.  Reboul.— Not  adapted  for  abstraction. 

Action  of  Nitric  Acid  upon  Paraffin ;  Products 
Resulting. — A.  G.  Pouchet. — The  paraffin  is  converted 
into  paraffinic  acid,  a  solid,  yellowish  white  body,  insoluble 
in  water,  soluble  in  alcohol,  ether,  chloroform,  benzol,  &c. 
The  acid  foset  at  45-  to  47%  and  at  temperatures  slightly 
higher  is  decomposed. 

Let  Mondes,  Rtvm  Hebdomndair$  des  Sciences,  par  L'Abbe 
Moigno,  No.  15,  1874. 
The  Moon  and  Mycodlrms. — M.  Charbonnier  asserts 
that  at  the  period  of  the  equinoxes  the  water  of  aquariums 


Rgimeinn's  Fnrbtr  Ztituttg,  No.  25,  1874. 
This  number  contains  instructions  for  dyeing  feathers 
black  and  brown;  for  an  alkati  (Nicholson)  blue  on  old 
silks ;  for  dressing  cleaned  and  re-dyed  velvets ;  for 
printing  steam  reds  and  roses  (cochineal  and  peach-wood) 
on  calico ;  for  dyeing  a  swallow-blue  on  woollen  pieco 
goods  ;  and  a  bright  green  on  woollen  yarn. 

No.  26,  1874. 

This  number  contains  a  continuation  of  the  article  on 
dyeing  and  finishing  plushes ;  receipts  for  a  buff  and  a 
mode  grey  on  garments  (cotton  warps),  and  a  rose-brown 
on  woollens ;  a  curious  receipt,  extracted  from  a  con- 
temporary, for  producing  an  orange  on  silks  by  working 
for  three  quarters  of  an  hour  in  nitric  acid  at  5"  B.,  and 
then  for  a  quarter  of  an  hour  in  a  soap-bath  ;  a  blue  with- 
out indigo  on  wool  to  stand  milling,  which  we  give  at 
length.  For  120  lbs.,  boil  two  hours  with  3  lbs.  blue 
vitriol,  3  lbs.  salts  of  sorrel,  15  lbs.  alum,  6  lbs.  tartar,  and 
2  lbs.  chromate  of  potash.  Let  cool  in  the  dye-liquor,  and 
then  boil  for  two  hours  with  56  lbs.  cam  peachy  logwood. 
This  colour  not  only  resists  milling,  but  takes  a  finer  blue 
tone  from  that  process. 
Aniline  Blue  Printing  Colour  for  Cottons.— 

Acetate  of  alumina  at  14'  B   1  litre. 

Ilisulphitc  of  soda  at  25"  B   1  „ 

Stumg  gum-water   2  litres. 

Aniline  blue   100  grms. 


Hot  water 


litre. 


The  calico  may  either  be  printed  with  this  mixture  without 
any  previous  preparation,  or  it  may  be  padded  in  soap  lye 
containing  50  grms.  of  white  soap  per  litre.  Pieces  thus 
prepared  take  the  colour  better.  After  printing  dry.  steam 
for  an  hour  and  a  half,  wash,  pass  quickly  through  soap- 
lye  at  a  hand  heat,  and  clear  in  water  slightly  acidulated 
with  hydrochloric  acid,  rinse,  and  dry.  This  method  com- 
pletely  replaces  the  common  and  dangerous  arsenical  pro- 
cess. 

Then  follow  receipts  for  "  topped  "  vat-blues  on  mixed 
goods  (cotton  warps),  and  general  instructions  for  woollen 
dyeing.  ~>^g^ 
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Aniline  Blacks.— According  to  Kruie,  of  Prag. 


.  all  the 

heavy  metals  produce  a  black  colour  by  their  aclion  upon 
the  chlorate  of  aniline.  Either  immediately,  or  on  the 
application  of  heat,  a  dark  green  insoluble  pigment  is  pro* 
duced,  which,  on  exposure  to  the  air,  turns  black  or  dark 
grey.  If  the  residual  liquid  is  filtered  off,  it  is  found  to 
contain  magenta,  A  brown  colour  is  also  produced, 
soluble  in  alcohol.  Few  metals,  however,  are  suited  for 
producing  a  deep  black  on  the  fibre.  Flet  des  copper, 
which  is  generally  employed,  there  are  only  cerium,  iron, 
and  manganete,  Uranium  gives  only  a  grey.  Cobalt  and 
arsenic  >ield  dark  blue  ton**.  Oold,  platinum,  antimony, 
molybdenum  give  medium  blues.  L/icht  grey  it  produced 
by  uranium,  tin,  chrome,  nickel,  bismuth,  lead,  and  sine. 
These  siatementi  cannot  be  quite  correct,  since  the  salts 
of  chrome  are  widely  and  successfully  employed  in  print- 
works for  the  production  of  a  fine  aniline  black. 

No.  27,  1874. 

This  number  contains  an  editorial  note  on  the  unsatis- 
factory state  of  the  tinctorial  trades;  the  causes  enumerated 
being  competition  in  low  charges,  the  doubtful  condition 
of  textile  manufactures,  and  the  recent  rise  in  wages. 
There  are  receipts  for  a  red,  black,  brown,  and  green  upon 
woollen  yarn,  all  capable  of  bearing  milling  ;  an  olive  on 
woollen  yarn  and  pieces;  a  blue  for  printing  on  cotton 
and  mixed  pieces  ;  and  a  salmon  and  a  stone  colour  on 
cotton  yarns. 

Aniline  Black. — According  to  Kruis,  the  aniline  black 
developed  by  bisutphate  of  cerium  surpasses  all  others  in 
intensity,  brightness,  and  fastness.  The  material  is 
expensive,  ias.  per  kilo.  The  amount  required  is  only 
one-fourth  or  one-fifth  part  of  the  weight  of  sulphide  of 
copper  commonly  used.  The  action  is  rapid,  and  the  fibre 
is  not  at  all  injured.  The  colour  becomes  merely  a  dark 
green  in  the  ageing  house,  and  only  takes  a  full  black  in 
the  alkaline  bath.  The  instructions  for  working  the  new 
indigo  vat  of  Schuticnberger  and  Lalandc  will  be  given 
when  completed. 

Rtvue  Universelle  des  Mines,  de  la  Metallurgie,  ties 
Travaux  Publics,  des  Sciences  et  des  Arts  Appliques  ei 
{'Industrie,  March  and  April,  1S74. 

Assay  of  Commercial  Sulphate  of  Soda.— L.  L.  de 
Koninck. — Commercial  sulphate  of  soda  may  contain, 
besides  the  normal  salt,  bisulphate  of  soda,  salts  of  potash , 
sulphates  of  iron,  alumina,  lime,  and  magnesia,  common 
salt,  water,  and  insoluble  matters.  The  salts  of  potash 
are  considered  as  salts  of  soda.  Free  acid  includes  half 
the  acid  of  the  bisulphate  of  soda,  and  all  combined  with 
alumina  and  iron,  the  whole  calculated  as  S03.  The  sul- 
phate of  soda  is  determined  by  difference. 

Insoluble  Matter. — Weigh  50  grms.  of  the  sample,  dis- 
solve in  600  to  700  c.c.  of  distilled  water,  and  filter  into  a 
flask  marked  at  1  litre.  The  insoluble  matter  remaining 
on  the  filter  is  washed  into  the  flask,  dried,  and  weighed 
after  incineration.  We  do  not  in  this  manner  obtain  the 
full  amount  of  the  insoluble  matters,  since  some  of  them 
are  combustible,  and  .ire  lost  during  ignition. 

Free  Acid.— The  filtrate  is  made  up  to  1  litre,  and  well 
stirred  so  as  to  be  homogeneous.  By  the  aid  of  a  pipette 
300  c.c.  are  taken,  placed  in  a  beaker,  and  titrated  with 
fctandaid  alkali  in  the  usual  manner. 

Alumina  and  Oxide  of  I  run.  -200  c.c.  of  the  filtrate  are 
taken,  and  mixed  with  bromine-water  to  peroxidise  the  iron. 
Precipitate  with  ammonia,  and  weigh  the  mixed  deposit 
of  alumina  and  ferric  oxide  in  the  usual  manner. 

Sulphate  of  Lime. — To  the  filtrate  from  the  alumina 
and  oxide  of  iron  oxalate  of  ammonia  is  added.  The  pre- 
cipitate is  collected  on  a  filter,  washed,  ignited,  treated 
with  a  few  drops  of  sulphuric  acid,  diluted  with  an  equal 
volume  of  water,  ignited  again,  and  weighed  as  sulphate.  I 

Sulphate  of  Magnesia. — To  the  liquid  freed  from  lime  | 
ammoniaco  phosphate  of  soda  is  added.    The  precipitate 


magnesia,  1  part  of  which  represents  108  of  sulphate. 
Chloride  of  sodium  is  determined  by  titration  in  the  well- 
known  manner  with  nitrate  of  silver,  using  chromate  of 
potash  as  indicator.  Water  cannot  be  determined  directly, 
for  before  the  water  is  expelled  the  bisulphate  of  soda 
reacts  upon  the  chloride  of  sodium.  The  sample  is  there* 
fore  heatod  to  fusion,  and  the  known  amount  of  free  acid 
deducted  from  the  loss.  A  correction  it  still  required  on 
account  of  the  loss  of  hydrochloric  acid,  For  every 
X17  parts  of  chloride  decomposed  by  fusion  we  must  add 
to  the  loss  33  parts,  To  find  the  quantity  of  chloride  thus 
decomposed,  we  dissolve  the  sample  after  fusion,  and  re. 
determine  the  chlorine, 

May  and  June,  1874, 
Experimental  Researches  on  the  Laws  of  nitra- 
tion—P.  Havrex.— A  mathematical  paper,  not  adapted 
for  abstraction. 

Resistance  of  Phosphor-Bronze,  and  on  Its  Indus- 
trial Applications. — Alphonse  Polain. — Two  mixtures 
are  given  for  depositing  platinum  upon  phosphor-bronre. 
(1)  Dissolve  10  grms.  platinum  in  aqua  regie,  evaporate 
to  a  syrup,  re-dissolve  in  2  litres  of  water,  and  add  150  grms. 
phosphate  of  ammonia,  and  500  grms.  phosphate  of  soda. 
The  reaction  of  the  bath  is  alkaline.  It  is  heated,  without 
letting  it  rite  to  the  boiling-point  (which  would  cause  the 
precipitation  of  the  platinum),  until  the  solution  has  an 
acid  reaction,  and  all  the  precipitate  is  re-dissolved, 
(a)  Dissolve  10  grms.  of  platinum  in  aqua  regia— 

(2HCI  +  NO5HO), 
evaporate  to  a  syrup,  re-dissolve  in  a  or  3  litres  of  water, 
add  20  grms.  caustic  potash  and  40  grms.  oxalic  acid,  and 
heat  for  five  or  six  hours  to  6o°  or  80°  C.  The  solution 
becomes  clear,  and  the  precipitate  is  re-dissolved.  Potash 
is  then  added  in  sufficient  quantity  to  give  an  alkaline  re- 
action, when  the  solution  is  filtered,  and  used  cold.  Two 
Iiunsen  elements  arc  sufficient  for  either  mixture. 

Note  on  Phosphoric  Steels.— Adolphe  Greiner.— 
Phosphoric  steel  was  first  made  at  Cainsdorf,  near 
Zwichau,  Saxony.  The  crude  metal  employed  contains 
on  an  average  the  following  impurities:  — 

Silicon   2-50 

Sulphur   0*04 

Phosphorus   o-iotoo'ia 

Manganese    2'6o  „  4  06 

Carbon   350 

Manganese  appears  to  be  an  antidote  to  phosphorus. 
The  average  composition  of  the  Zwichau  steels  is— 

Silicon   0  40  to  070 

Sulphur   006 

Phosphorus   o'io  to  015 

Manganese   0  40  „  070 

Carbon   015 

Experience  shows  that  if  the  phosphorus  exceeds  0  20  per 
cent  the  steel  is  too  brittle.  It  seems  that  phosphoric 
steels  may  play  a  certain  part  in  siderurgic  industry, 
which,  however,  must  not  be  exaggerated. 

Influence  of  Chlorine  upon  the  Properties  of  Cer- 
tain Metals. — C.  Kun/el. — The  author  shows  that  in 
nickel,  iron,  and  line  small  quantities  of  chlorine,  say 
0-13  per  cent,  may  he  the  unsuspected  cause  of  failure  in 
working  these  metals. 


PATENTS. 

ABRIDGMENTS  OF  PROVISIONAL  AND  COMPLETE 
SPECIFICATIONS. 

Improvements  in  the  Process  of  obtaining  potash  from  the  "yolk  '  of 
u.<not.  ami  from  theresutuum  of  the  distillation  of  beet  root  juice  or  of 


.  jbi/  in  apparatus  for  the  same,  which  improvements  are  also 
afplicmiil  to  'he  fcovery  of  ttd*  from  the  lyrs  of  taper  pulp.  Hunter 
Henry  Murdock,  patent  ajcent.  Staple  Inn,  MirfJle«r.  (A  eommuni- 
.viti  1  ii  •  1  A  .  I 'i  ! -  ■  - 1  .  1  ■  j  li  1  agr.chemtst.Uii  -  rl.<,  11  Igium  ) 
January  ,-,  l!»;4.— No.  97.  This  invtnticn  con?im  o(  improvement* 
formed  is  converted  by  ignition  into  pyro  phosphate  of1  in  the  treatment  in  the  "  yolk*  01  waul,  and  the  residuum      the  dis- 
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filiation  of  beet-roots  and  molasses,  in  order  to  obtain  potash  there- 
from, and  of  apparatus  and  furnaces  for  such  treatment.  The  liquor 
to  be  operated  on  it  subjected  to  evaporation  by  being  made  to  pass 
through  a  aeriea  of  evaporating  pans  or  boilers-,  it  then  enters  a  pre- 
paratory furnace,  from  which  it  passes  into  an  incinerating  furnace  in 
which  the  potash  is  obtained.  The  potash  is  then  removed  to  a  cooling 
Chamber  or  building,  formed  on  three  sides  by  double  perforated  walls 
with  an  air  span  between  them  and  closed  on  the  other  side  by  a  door, 
the  Boor  being  made  of  bars  nr  girders,  sufficiently  far  apart  to  allow 
of  a  circulation  of  air.  The  first  evaporating  pan  or  boiler  is  mounted 
above  the  preparatory  and  incinerating  furnace,  and  is  heated  thereby. 
The  incinerating  furnace,  which  is  constructed  nest  to  the  preparatory 
furnace,  is  heated  by  a  suitable  fire  grate  or  furnace,  which  also  heats 
one  of  the  evaporators ;  a  second  fire-grate  or  furnace  gives  heat  to 
another  evaporator,  and  also  consumes  the  volatile  products  of  com- 
bustion from  the  incinerating  furnace,  which  produces  of  combustion 
first  traverse  the  preparatory  turnace.  Other  evaporators  are  heated 
by  separate  fire-grates  or  furnaces.  The  flues  from  all  the  fires  open 
into  a  terminal  flue  heating  the  last  of  the  evaporator*,  in  which  flue 
the  products  of  combustion  from  the  different  sources  mingle  and  arc 
consumed. 

Improvements  lis  the  extraction  of  quinine  from  bark.  Albert 
Augustus  Dciss.  machine  maker.  Fish  Street  Hill,  London.  January 
10, 1874. — No.  147.  This  Provisional  Specification  describes  extracting 
quinine  from  bark  by  a  hot  process.  The  hark  to  be  treated  is  placed 
in  a  close  vessel,  and  the  s  apour  of  alcuhol  or  other  solvent  is  admitted 
at  the  top.  and  permeates  amongst  the  bark  and  condenses  to  form  an 
extract,  which  tuns  out  at  the  bottom,  from  which  extract  the  quinine 
is  obtained. 

Improvements  in  treating  sewage-water  and  other  foul  liquids. 
Augustus  Edward  Schmersahl,  manufacturing  chemist,  Manchester. 
Lancaster.  January  it,  1874.— No.  160.  The  features  of  novelty  in 
this  invention  consist  in  piecipiuungaM  the  useful  matters  in  solution 
or  suspension  in  sjch  liquids  by  means  of  a  mixture  of  acids,  say 
2  parts  of  sulphuric  acid  mixed  with  water,  and  1  part  of  hydrochloric 
acid,  which  is  added  thereto  in  sufficient  quantity  to  decompose  such 
matters,  when  milk-lime  is  added  to  neutralise  the  liquid,  and  the 
pitate  immediately  falls,  leaving  the  effluent  water  pure  and 


has  been  clarified  by  removing  the  suspended  matters  by  subsidence  or 
precipitation,  we  pass  the  clarified  sewage  through  layers  com 
of  natural  phosphate  of  iron  in  the  hydratcd  condition,  or  of 
of  iron.   The  phosphate  salt  or  rails  arc  then  allowed  to 
combination  with  the  ammonia  abstracted  from  the  liquid 


preen.! 
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Improvements  in  the  metho.1  of  condensing  muriatic  acid  gas  and 
other  fumes.  Robert  Stirling  Newall  and  Henry  Bowman,  Washing- 
ton Chemical  Works,  Newcastlc-on-Tyne.  January  1  3,  1874.— No.  itij. 
The  gas  is  condensed  by  being  admitted  into  small  low  chambers,  and 
having  injected  amongst  it  water  divided  into  the  finest  spray,  so  as 
to  bring  the  largest  surface  of  water  in  contact  with  the  gas  and  pro- 
duce a  rapid  condensation. 

Improvements  in  the  manufacture  of  soda  in  revolving  furnaces. 
William  Black.  Hedworth.  near  South  Shields,  and  DavidHill,  East 
Jarrow,  South  Shields,  Durham.  January  ijt,  1874.  — No.  173.  The 
essential  feature  of  this  invention  consists  in  heating  the  mixture  of 
sulphate  of  soda,  carbonate  of  lime,  and  small  coal  in  such  a  manner 
aa  to  prevent  the  formation,  as  far  as  possible,  of  caustic  lime:  and 
this  may  be  accomplished  by  cutting  the  whole  mixture  of  sulphate  of 
soda,  carbonate  of  lime,  and  small  coal  into  a  revolving  furnace 
together,  or  by  heating  the  carbonate  of  lime  by  itself,  but  stopping 
short  in  the  healing  at  that  point  at  which  it  begins  to  give  off  carbonic 
acid  and  forms  lime,  an  i  then  adding  the  sulphate  of  nidi  and  small  coal. 

Improvements  in  the  treatment  Of  lubstances  containing  alumina,  so 
as  to  render  them  more  suitable  for  the  production  of  aluminous  com- 
pounds. George  Archbold,  D. Sc.,  analytical  and  consulting  chemist, 
Spiltal.Benvick-on-Twecd.  January  15. 1874.  — No.  200.  This  inven- 
tion relates  to  th  •  treatment  of  substances  containing  alumina,  auch, 
for  example,  as  china  day,  so  as  to  render  the  alumina  contained 
therein  more  suitable  for  the  production  of  aluminous  compounds  and 
products,  and  consists  in  subjecting  the  substances  containing  alumina, 
such  as  china  clay.ioadr.ini;  process,  and  when  sufficiently  desic- 
cated te  lucmg  the  same  to  a  fine  stale  of  division  by  any  well-known 
methods.  The  finely-divided  clay  is  then  incorporated  with  spent 
hops,  spent  malt,  unma'tcd  grain,  sawdust,  charcoal,  or  any  combus- 
tible porous  substance  and  the  mixture  is  then  impregnated  or  saturated 
with  a  hydrocarbon,  such,  for  example,  as  heavy  coal-oil  or  other 
economical  natural  products,  or  the  results  of  the  distillation  of  car 
bonaceous  materials.  The  materials  so  mixed  and  incorporated  are 
then  subjected  to  the  action  of  heat,  either  in  a  rcverberatory  furnace 
or  otherwise,  when  it  will  be  found  that  the  aluminous  constituent  of 
the  clay  thus  prepared  will  be  more  easily  attacked  by  sulphuric  and 
other  acids,  and  that  a  neutral  sulphate  of  alumina  can  be  obtained 
therefrom. 

Improvements  in  the  mmufacturc  of  bichromate  of  potash.  George 
Smith,  chemist,  Ncwcuiie,  Northumberland.  January  17,  1874.- 
No.  224.  The  novelty  in  this  case  consists  in  obtaining  a  more  inti 
mate  of  the  chromatc  of  iron  ore  and  alkali  by  dissolving  the  alkali 
before  mixing  it  with  the  ore,  and  in  the  addition  of  unournt  Irish 
lime  to  the  compound,  and  also  in  th;  use  of  carbonate  of  soda  as  part 
ot  the  alkali. 

Improvements  in  the  manufacture  of  while  lead.  Bernard  Charles 
Mollny.  barrister-at-'aw.  Temple,  and  Desmond  Gerald  Fitzgerald 
electrician,  Brixton,  Middlesex.  January  21,  1874.— No.  266.  The 
essential  features  of  tins  invention  consist  in  the  production  of  what 
is  known  as  white  lead,  carbonate  of  lead,  or  basic  carbonate  of  lead, 
by  effecting  the  decomposition  of  chloride  and  of  oxychloride  of  lead 
by  means  of  an  earthy  carbonate,  cr  by  means  of  an  earthy  carbonate 
in  conjunction  with  an  alkaline  earth,  or  the  hsdralc  of  the  same. 

Improvements  in  the  treatment  of  sewage  and  aminoniacat  liquids. 
Major-Gcncral  Henry  Young  Darracott  Scott,  C.B.,and  John  Berger 
Spcnce,  merchant,  Manchester,  Lancaster.  January  22, 1874  —No. 283. 
Tne  object  of  this  iuvcntiun  is  the  treatment  of  sewage  and  ammo- 
niacal  liquids  so  a*  to  abstract  ihcicfrom  the  ammonia  present  in  a 
cheap,  portable,  and  slahlc  form.    When  the  liquid  to  be  operated  on 


Improvements  in  the  protection  of  tannin  and  canocarpine.  Paul 
Philippe  Francois  Michea,  Leadenhall  Street,  I-ondon.  January'  21. 
1B74.— No.  284.  This  invention  relates,  firstly,  to  a  process  for  iht 
production  of  tannin  from  tannin-bearing  plants,  trees,  fruits,  leaves, 
barks,  or  extracts  thereof;  and.  secondly,  to  the  application  of  such 
process  to  the  production  01  a  substance  known  as  canocarpine  ;  a 
process  for  the  production  ol  which  from  the  leave*  of  the  Canocarp.it 
lulifolia  was  described  in  the  Specification  to  a  Patent  dated  Septem- 
ber 20,  1872,  No.  2786.  The  tannin  contained  in  the  said  plants,  tree* , 
Ac,  is  first  extracted  by  dccoCtion  or  maceration  in  an  aqueous  solution 
of  common  salt,  or  in  sea-water,  or  in  a  solution  of  sulphate  of  soda,  to 
which  about  I  per  cent  of  a  soluble  salt  of  lime  nr  magnesia  is  added. 
From  the  liquid  thusobtaincd  the  tannin  is  precipitated  by  the  addition 
of  an  alkali  or  alkaline  earth.  The  tannin  compound  thus  precipitated 
is  washed. and  is  then  suspended  in  water, and  by  the  gradual  addition 
of  a  free  acid  the  precipitate  is  dissolved,  and  a  solution  of  tannin  is 
obtained,  giving  all  the  usual  reactions  of  tannin.  For  producing 
canocarpine  from  the  leaves  of  the  Canoearpus  latifolia,  a  decoction 
of  the  said  leaves  is  subjected  to  fermentation  until  the  tannio  is 
destroyed,  and  the  fermented  liquid  is  then  subjected  to  the  above- 
described  process  for  the  production  of  tannin,  whereby  a  solution  of 
canocarpine  is  obtained  ready  for  use  as  a  dye-stuff. 

Improvements  in  the  manufacture  of  anthracen.  Ernst  Friedrich 
Richard  Lucas,  consulting  chemis\  Coatham,  Kedcar,  York.  January 
24, 1874.  — No.  117.  Under  this  invention  anthracen  is  obtained  from 
the  heavy  coal-tar  oils  which  distil  at  from  160°  to  360°  Celsius,  by 
passing  tne  same, or  the  vspours  thereof,  through  pipes  or  retorts  pre- 
viously raised  to  a  red  heal-  The  heated  surface  is  increased  by  filling 
the  pipes  or  retorts  with  pieces  of  fire-brick.  The  oil  obtained  by  this 
operation  is  submitted  to  distillation,  and  the  distillate  which  passes 
over  after  360"  Celsius,  is  collected  separately,  cooled,  and  pressed, 
the  press  cake  thereby  obtained  being  crude  anthracen.  The  liquid 
oil  resulting  (rom  this  distillation  is  again  passed  through  red-hot 
pipes  or  retorts,  and  another  portion  of  anthracen  is  obtained 
therefrom. 

An  improved  process  of  bleaching  animal  glue  of  all  kinds.  Antonio 
Muz/arclli,  merchant,  82,  Boulcvart  Sevastopol,  Paris.  January  26. 
1874.— No.  324.  Thia  invention  relates  more  especially  to  glues  made 
from  rabbit  skins  for  use  in  dressing  white  tissues.  When  the  glue  is 
prepared  and  decanted  into  tubs,  a  solution  of  sulphate  of  soda  i* 
poured  into  the  moulds,  and  mixed  with  a  spatula  so  as  to  make  a 
uniform  mixture.  A  solution  of  acetate  of  lead  is  then  added,  which 
produces  a  fine  precipitate  of  sulphate  of  lead  ;  it  is  1 " 


cool,  and  the  whiteness  of  the  jelly  will  be  proportionate  to  the 
mixture  of  the  sulphate  or  acetate.   The  glue  thus  ' 


destined  for 


ion  is  then  cut  up  and  dried  in  the 
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These  researches  were  commenced  by  the  late  Dr.  F. 
Crace-Calvert  and  myself  about  the  beginning  of  October, 
1870,  and  extended  over  the  following  year  and  a  half. 
Many  series  of  experiments  were  made  with  the  view  to 
ascertain  the  effects  of  certain  influences  on  the  decom- 
position or  putrefaction  of  egg*,  but  in  this  memoir  I 
shall  state  the  results  of  our  experiments  generally. 

We  found  that  the  contents  of  egsjs,  when  their  shells 
were  intact,  could  only  be  decomposed  by  one,  two,  or  all 
of  three  different  agencies. 

To  the  first  we  gave  the  name  of  "  putrid  cell,"  to  the 
second  "  vibrio,"  and  to  the  third  "  fungus "  decom- 
positions. 

The  first,  or  Pntrid  Cell  is  capable  of  being  developed 
within  any  egg,  no  matter  how  effectually  its  shell  be 
protected  from  the  introduction  of  spores  from  without,  or 
from  the  diffusion  of  gases.  It  is  generated  from  the  yolk  ; 
in  some  cases  the  yolk  begins  to  swell  and  absorb  most 
of  the  white ;  in  others  the  yolk  bursts,  and  its  whole  sub- 
stance becomes  thoroughly  mixed  up  with  the  white  ;  and 
in  others,  again,  it  begins  to  change  slightly,  and  then 
gives  off  cells  into  the  white,  rendering  the  white  turbid ; 
and  in  all  cases  where  this  ferment  takes  thorough  hold 
of  the  albumen,  true  putrefaction  commences,  and  the 
albumen  emits  a  putrid  smell.  The  minute  granules  or 
cells  of  the  healthy  yolk  assume,  only  in  some  eggs,  a 
morbid  vitality ;  they  grow  large  and  become  filled  with 
Email  cells ;  the  large,  or  parent  cell,  bursts,  and  each 
separate  cell  then  takes  an  independent  existence,  which 
in  its  turn  again  follows  the  same  mode  of  development. 
This  cell  appeared  to  us  to  be  the  bioplasm,  or  cells  of 
the  yolk,  which,  had  the  egg  developed  into  a  chicken, 
would  have  gone  to  form  its  rlcsh,  bone,  and  tissues. 

Certain  gases  seem  to  have  the  effect  of  retarding  or 
preventing  its  growth,  such  as  carbonic  dioxide  and  coal- 
gas,  but  oxygen  facilitates  it.    It  converts  oxygen  into 
carbonic  acid.    The  following  experiment  may  be  cited : — 
An  egg  was  placed  in  a  bottle  of  pure  oxygen  on  the  8th  of 
March,  1872,  and  examined  on  July  5111,  1S72  (after  118 
days).    The  bottles  used  for  lliese  experiments  were  of 
18  ounces  capacity,  fitted  with  large  firmly-fitting  india- 
rubber  corks,  from  which  the  c«gs  were  supported  by  wires. 
Each  had  two  tubes  penetrating  the  corks,  the  one  going  to 
the  bottom  of  the  bottle,  the  other  merely  penetrating 
the  cork.    When  the  egg  had  been  introduced,  the  bottle 
was  taken  mouth  downwards,  and  oxygen  passed  into  it 
by  the  longer  tube,  making  its  exit,  accompanied  with  the 
air  previously  present,  by  the  shorter  one.    After  passing 
the  gas  for  twenty  minutes,  a  little  was  passed  direct 
from  the  bottle  into  an  eudiometer  and  analysed,  and 
found  to  contain  9975  per  cent  of  pure  oxygen.  The 
exit-tube  from  the  bottle  was  then  hermetically  closed 
at  the  blowpipe,  while  the  gas  was  yet  passing ;  the 
entrance-tube  was  then  hermetically  closed,  and  the 
bottle  placed  mouth  downwards  under  water.    At  the 
expiration  of  118  days  no  water  had  penetrated  the  cork ; 
the  bottle  was  placed  mouth  downwards  under  mercury, 
the  end  of  the  shorter  tube  broken  off,  and  joined  to  a 
tube  and  reservoir  filled  with  mercury,  by  a  piece  of 
india-rubber  tube,  so  that,  by  turning  the  tap,  mercury 
was  allowed  to  flow  down  and  gradually  fill  the  bottle 
from  the  bottom,  and  thus  displace  the  gas,  through  the 
longer  tube  penetrating  the  cork  into  the  gas  tubes.  On 
analysis,  this  gas  gave— 
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The  egg,  on  examination,  was  found  to  be  decomposed 
entirely  by  "putrid  cell,"  and  no  other  germ  of  decom- 
position could  be  found  by  the  microscope.  The  yolk  had 
expanded  and  was  thoroughly  mixed  up  with  the  white, 
and  the  contents  emitted  a  bad,  putrid  smell. 

To  observe  whether  this  "putrid  cell  ferment"  would 
penetrate  the  shell,  some  eggs  were  placed  in  water,  to 
which  was  added  the  half  of  the  contents  of  an  egg  which 
had  been  attacked  by  that  ferment.  A  series  of  experi- 
ments of  which  this  formed  part  was  commenced  on 
August  8th,  1871,  in  which  other  lots  of  eggs  were  placed 
in  water  containing  different  agents  of  decomposition  ; 
in  one  or  more  of  the  eggs  from  each  of  these  lots  in  the 
series,  the  "  putrid  cell  "  developed,  but  those  im- 
mersed in  the  water  containing  the  '*  putrid  cell  "  were 
all  attacked  by  it  after  100  days.  This  ferment,  however, 
does  not  prevent  the  development  of  animalcule ;  for 
within  fifteen  days  from  the  commencement  of  the  experi- 
ment a  number  of  vibrioa  had  made  their  appearance, 
besides  a  large  number  of  animalcule,  which  resembled 
cork-screws,  whose  bodies  were  rigid  and  formed  of  from 
one-and-a-half  to  two  turns  of  the  screw;  these  animal- 
cule swam  quickly  about  by  turning  quickly  round  on  the 
same  piinciplc  that  a  cork-screw  penetrates  a  cork.  Two 
more  species  of  animalcule  also  developed  simultaneous- 
ly with  these  strews  ;  they  resembled  flukei — some 
possessed  one  long  filament  or  feeler,  and  some  two,  about 
three  times  the  length  of  their  bodies,  and  thc&e  animal- 
cule swam  about  by  means  of  these  filaments,  which 
were  switched  quickly  into  a  serpentine  motion  before 
them.  It  was  remarkable,  however,  that  the  ordinary 
vibrios  and  the  putrid  cells  were  the  only  agents  of 
decomposition  which  succeeded  in  penetrating  the  shells 
of  the  eggs  and  developing  within  them.  The  fluke  and 
screw  animalcule  never  succeeded  in  making  their  way 
through  the  shell  of  any  egg  which  came  under  our 
observation,  although  at  different  times  we  examined 
many  which  lay  in  fluids  swarming  with  them  for  months. 

I  may  just  mention,  cn  passant,  that  the  germs  of  the 
screw  and  fluke  before  mentioned  seem  to  exist  on  the 
outside  of  the  shell,  and  in  no  case  did  we  discover  their 
presence  among  the  germs  which  float  in  the  atmosphere. 
When  the  fluke  alone  takes  much  part  in  the  decom- 
position of  any  albuminous  solution,  it  turns  it  to  a  pale 
green  colour  and  emits  an  intensely  putrid  odour,  but  the 
screw,  on  the  other  hand,  emits  but  little  smell. 

Decomposition  by  the  agency  of  Vibrios. — This  decom- 
position is  brought  about  by  an  animalcule  like  a  worm, 
which  always  appears  quite  straight,  sometimes 
swimming  about,  and  sometimes  moving  to  and  fro,  or 
apparently  dead.  These  vibrios  arc  ot  different  sires, 
consequent  upon  their  peculiar  mode  of  development, 
described  in  one  of  the  papers  on  protoplasmic  life  by  the 
late  Dr.  Crace-Calvert.  The  long  vibrios  at  first  produced 
divide  into  two  shorter  ones,  which  again  sub-divide  in 
the  same  way,  producing  four  still  smaller,  and  so  on  till 
they  arrive  at  the  stage  of  swimming  dots,  which  lastly 
lose  their  power  of  swimming  and  merely  move  to  and 
fro.  In  this  state  we  term  them  monads,  which  appear 
to  be  the  germs  of  other  vibrios,  because  when  they  are 
put  into  fresh  albumen  solutions  they  produce  long  vibrios, 
which  again  follow  the  same  course  of  sub-division. 

These  vibrios  and  their  germs  exist  in  large  numbers 
in  the  atmosphere,  so  that  water  or  any  organic  fluid 
exposed  to  the  air  for  a  few  days,  especially  in  summer, 
becomes  contaminated  with  them,  and  thus  commences  a 
process  of  putrefaction  in  organic  fluids.  ^ 

These  animalcule  are  often  found  in  the  contents  of  w" 
eggs  which  are  therefore  in  a  more  or  less  advanced  st 
decomposition  ;  but  we  have  ascertained,  by  innumt 
observations,  that  their  germs  do  not  exist  in  th 
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originally,  but  in  all  case*  penetrate  the  shell  from  the 
outside  after  the  egg  has  been  laid. 

Whole  eggs  that  remain  dry,  exposed  to  the  atmosphere 
for  any  length  or  time,  arc  never  attacked  by  this  germ  of 
putrefaction  ;  but  if  the  outside  of  the  shell  becomes  wet 
or  moist,  the  vibrios  floating  in  the  atmosphere  fall  on  it, 
develop  in  the  moisture  on  the  outside  of  the  shell,  then 
penetrate  it,  and  develop  in  the  contents.  In  a  series 
of  experiments  already  referred  to,  we  placed  six  eggs  in 
water  alone  (completely  immersed),  and  six  in  water  to 
which  had  been  added  some  putrid  albumen  teeming  with 
vibrios;  in  the  former,  vibrios  had  penetrated  the  shells, 
and  were  developing  in  the  contents  of  the  egg  within 
ten  days,  and  in  the  latter  within  six  days. 

I  may  here  refer  to  another  part  of  this  series,  where 
six  eggs  were  immersed  in  water  to  which  had  been  added 
the  contents  of  an  egg  undergoing  putrefaction  by  the 
putrid  cell  ferment.  Screw  animalcule  were  soon  de- 
veloped in  this  fluid  in  large  numbers,  and  these  much 
retarded  the  development  of  vibrios,  which  were  not 
found  in  the  eggs  contained  in  this  fluid  for  some  time 
after  they  had  penetrated  the  shells  of  those  placed  in  pure 
water  alone,  and  in  those  lying  in  the  water  containing 
putrid  albumen.  It  is  impossible  for  the  screw  animal- 
cule to  make  its  way  through  the  shell  into  the  contents 
of  a  whole  egg,  but  they  seem  to  exhaust  the  fluid  of  the 
oxygen  it  contains,  and  thus  prevent  the  growth  and 
development  of  the  much  smaller  vibrio  ;  90  that  the  eggs 
in  this  fluid  were  comparatively  fresh  when  those  in  the 
other  two  fluids  above-mentioned  were  quite  putrid. 
Fluke  animalcule,  when  they  increase  in  large  numbers 
in  any  fluid  containing  vibrios,  have  also  the  effect  of 
greatly  impairing  their  vitality.  In  one  experiment,  where 
a  drop  of  a  solution  containing  fluke  animalcule  was 
added  to  a  fluid  swarming  with  vibrios  life,  the  flukes 
increased  in  number  with  remarkable  rapidity,  and  within 
a  fortnight  from  thirty  to  fifty  could  be  observed  swim- 
ming about  under  each  field  of  the  microscope.  The 
vibrios,  which  at  first  swam  about  with  much  energy,  had 
now  lost  all  power  of  motion  and  appeared  quite  dead, 
being  swept  about  by  the  currents  produced  by  the  swim- 
ming of  the  much  larger  flukes. 

These  vibrios  absorb,  or  breathe  in,  oxygen,  and  liberate 
carbonic  acid,  and,  to  show  how  necessary  oxygen  is  to 
their  subsistence,  we  took  a  solution  of  albumen,  prepared 
by  mixing  the  white  of  an  egg  with  pure  distilled  water 
(distilled  in  an  atmosphere  of  pure  hydrogen)  ;  to  this 
solution  we  added  a  drop  of  a  fluid  swarming  with  vibrios, 
mixed  it  up  well,  and  transferred  the  fluid  to  a  long  tube, 
with  other  smaller  tubes  joined  from  the  side  of  it,  so  that 
part  of  the  fluid  could  be  drawn  from  the  top,  middle,  and 
bottom.  Af'er  this*  fluid  had  stood  for  some  days,  a  little 
of  it  was  drawn  from  the  top,  middle,  and  bottom  of  the 
tube  ;  the  top  was  swarming  with  vibrios,  the  middle  con- 
tained two  or  three  under  each  field  of  the  microscope, 
and  at  the  bottom  few  or  none  could  be  observed.  We 
found,  further,  by  enclosing  eggs  in  different  atmospheres 
of  gases  where  the  shells  of  each  were  kept  wet,  that  car- 
bonic acid  gas  and  coal  gas  seemed  to  have  a  poisonous 
effect  on  the  vibrio,  and  prevented  any  from  penetrating 
the  shell ;  that  nitrogen  and  hydrogen  allowed  a  few  to 
penetrate  it,  which,  however,  had  little  or  no  vitality,  and 
could  evidently  not  increase  in  number ;  whilst  in  oxvgen  | 
the  contents  of  the  egg  was  soon  attacked  by  myriads  of 
vibrios,  which  rendered  it  completely  putrid ;  and  after 
thirty-five  dayB,  the  pure  oxygen  in  the  bottle  at  the  com- 
mencement  of  the  experiment  had  been  much  changed, 
and  gave,  on  analysis — 

Carbonic  acid  gas     . .    62  00  per  cent. 

Oxygen  3430 

Other  gases  (princi-1 
pally  nitrogen)       J     3  '° 

As  a  comparison  with  this,  another  bottle,  filled  with 
pure  oxygen,  contained  a  dry  egg;  after  the  lapse  of 


thirty-five  days,  the  gas  in  the  bottle  was  analysed,  and 
gave— 

Oxygen  99-46  per  cent. 

Other  gases   0-54  „ 

100*00 

The  egg  contained  in  this  gas  was  quite  healthy  and  free 
from  any  germs  of  putrefaction. 

The  last  experiment  which  I  shall  mention  of  this 
series  is  one  where  the  dry  egg  was  pierced  by  a  needle 
and  placed  in  dry  oxygen ;  here,  however,  the  egg  w.is 
decomposed  by  vibrios,  and  the  oxygen  largely  converted 
into  carbonic  dioxide. 

Fungus  Decomposition. — The  fungus  which  we  have 
found  to  act  principally  on  eggs,  is  the  Ptmcilium  glaucitm. 
The  spores  of  this  fungus  exist  to  a  large  extent,  floating 
about  in  the  atmosphere.  If  whole  eggs  be  placed 
in  a  position  subjected  to  a  constant  draught,  there  will 
be  a  very  small  percentage  of  them  attacked  by  this 
fungus ;  but  if,  on  the  other  hand,  they  be  left  in  a  stag- 
nant atmosphere,  the  floating  spores  will  soon  settle  on 
the  shell  and  begin  to  develop,  sending  long  fibres  or 
filaments  through  the  shell  into  the  contents.  These 
filaments  branch  about  in  immense  numbers  in  all  direc- 
tions, twisting  and  twining  into  each  other  among  the 
contents,  so  as  to  become  in  some  cases  a  dense  mass, 
having  the  consistency  of  cheese.  In  some  cases  of 
decomposition  by  this  means  we  have  found  the  egg  to 
appear  as  if  it  had  been  completely  coagulated  by  cooking ; 
the  white  appeared  to  be  quite  as  solid,  but  more  trans- 
parent. In  some  cases,  the  filaments  have  not  been  pro- 
duced in  sufficient  quantities  to  completely  coagulate  the 
white  into  a  hard  mass,  but  have  crossed  from  one  side  of 
the  egg  to  the  other  in  all  directions,  and  made  the  white 
appear  like  jelly.  When  eggs  are  attacked  by  this  means, 
it  is  necessary  to  cut  the  egg  through  the  middle  by  a 
sharp  knife  to  examine  its  contents,  as  all  sides  of  the 
shell  are  so  firmly  bound  to  each  other  by  the  filaments, 
that  the  whole  shell  would  require  to  be  lorn  to  pieces  if 
the  usual  method  of  opening  were  resorted  to. 

This  spore  differs  from  the  vibrio  in  its  being  able  to 
penetrate  the  dry  shell  of  the  egg  as  well  as  the  moist  or 
wet  shell.  When  an  egg  is  attacked  by  it,  its  shell  is  often 
more  or  less  sparsely  coated  with  a  fleece  of  filaments 
covered  with  white  spores.  These  white  spores  are 
seldom  found  within  the  egg,  and  they  are  only  produced 
in  presence  of  a  copious  supply  of  air  or  oxygen.  Part  of 
the  semi-transparent  coagulated  mass  formed  by  the 
filaments  of  this  fungi  was  cut  from  the  white  of  an  egg, 
and  exposed  freely  to  the  atmosphere.  Within  twenty- 
four  hours  a  faint  white  excrescence  was  observed,  which 
the  microscope  showed  to  be  a  development  of  spores  on 
the  filaments  ;  and  in  a  few  days  more,  the  outside  of  the 
piece  was  completely  white  through  the  growth  of  these 
globular  white  spores. 

In  some  cases  a  scanty  growth  of  these  filaments  with 
their  spores  takes  place  on  the  outside  of  the  shell,  but 
none  penetrate  into  the  contents.  In  these  cases  it  is 
remarkable  to  notice  that  the  shell  remains  quite  smooth  ; 
but  if,  on  the  other  hand,  the  shell  be  penetrated  by  the 
filaments  it  feels  rough  or  sandy — produced  by  the  growth 
of  the  filaments  breaking  out  little  particles  of  the 
calcareous  matter  of  the  shell. 

The  growth  of  this  fungi  is  entirely  prevented  in  an 
atmosphere  of  carbonic  dioxide.  In  the  gases  hydrogen 
and  nitrogen,  a  few  fine  filaments  of  the  penicilium  were 
observed  to  grow  from  the  outside  shell,  but  none  pene- 
trated into  the  contents.  In  oxygen,  however,  the  growth 
was  most  luxuriant  in  every  way. 

This  fungi  acts  upon  oxygen,  converting  it  into  carbonic 
dioxide;  and  at  the  same  time  it  seems  to  unfold  the 
albumen,  liberating  nitrogen.  This  has  been  shown  by 
several  analyses  of  the  gases  resulting  from  keeping  eggs 
for  some  time  in  closed  atmospheres  of  oxygen.  I  shall 
refer,  however,  only  to  one  analysis  of  the  gas.  A  series 
of  experiments  were  commenced  on  the  8th  of  March, 
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1872  ;  the  gases  analysed  and  the  eggs  examined  on  the 
$th  of  July,  1872.  The  atmosphere  in  the  bottle,  which 
at  6 ret  was  ascertained  to  be  pure  oxygen,  now  contained— 

Oxygen  48  06  per  cent. 

Nitrogen  and  other  gases) 
(principally  nitrogen)    ..)       "  " 

Carbonic  dioxide   4<79  •• 
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The  egg  on  examination  was  found  to  be  decomposed  to 
a  large  extent,  and  by  no  other  agent  than  the  Penicilium 
glaucum. 

We  ascertained  that  eggs  when  pierced  by  a  needle, 
and  laid  in  a  box  of  loose  damp  straw,  were  attacked  by 
this  fungi  with  facility  ;  but  many  thus  left  were  attacked 
both  by  vibrios  and  fungi.  ?nd  some  were  attacked  by  all 
three  agents  of  decomposition. 

Lastly ;  having  observed  that  chlorine  and  chlorides 
seemed  to  facilitate  the  growth  of  this  fungi,  we  placed  an 
egg  in  a  bottle  of  common  air,  and  passed  into  it  a  little 
chlorine  gas  on  the  18th  of  April,  1871.  Up  till  the  12th 
of  December,  1871,  no  filaments  of  fungi  appeared  on  the 
shell.  We  then  opened  the  bottle,  and  replaced  the  cork 
loosely.  On  looking  at  it  again  on  the  19th  of  December 
(seven  days  after  opening  the  bottle)  the  egg  was  covered 
with  a  thick  fleece  of  white  filaments  of  the  fungi,  the 
filaments  reaching  from  1  to  ij  inches  from  the  shell. 
This  was  the  most  remarkable  case  of  growth  of  thislungi 
on  the  outside  shell  ever  observed  by  us. 
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A  FURTHER  STUDY  OF  THE  ANILINE  DYES. 
By  S.  E.  PHILLIPS. 

In  a  study  of  saffranine  relations  (Chemical  News, 
vol.  xxviii.,  p.  116),  we  thought  it  well  to  lay  some  stress 
on  the  probability  of  their  being  cyano-diamines  ;  nor  do 
we  in  this  parallel  effort  at  all  seek  to  weaken  the  force 
of  those  considerations  which  are  undjubtedly  valid  and 
chemically  congruous ;  but,  as  the  subject  is  far  from  being 
a  settled  one,  we  make  a  kindred  effort  from  another  point 
of  view.  If  the  first  was  one  sided — nor  did  wc  pretend 
it  to  be  any  other — let  this  also  be  understood  as  a 
similar  glance  at  synthetic  principles  which,  if  more 
novel,  are  not  the  less  chemically  valid  and  instructive 
to  observe. 

The  accepted  truth  of  some  future  day  will,  in  all 
probability,  include  both  points  of  view  ;  but  for  the 
moment  our  concern  is  only  with  the  latter. 

A  generic  formula  has  been  projected,  by  which  three 
amides- 6H  produce  one  of  the  condensed  and  tinctorial 
tri-amides  in  question,  a  kind  of  nitrile  condensation  ; 
and,  conversely,  another  has  been  mooted,  by  which 
rosaniline  +  2HO  reverses  the  process  and  gives  a  diamide 
and  H3N.  This  diamide  +2HO  gives  a  monamide  and 
H3N;  and,  finally,  another  +  2HO  gives  rosolic  acid  or 
some  such  body,  eliminating  the  last  atom  of  ammonia  ! 

Now  the  generic  process  involved  in  this  -2H  or  2HO, 
and  its  inverse  -f  2H  or  2HO,  will  be  found  to  cover  a 
very  large  proportion  of  organic  reactions ;  and  the  ten- 
dency 'none,  whether  it  be  2H  of  a  hydride  or  2HO  of 
an  oxyhydrocarbon. 

It  is  apropos  to  observe  that  we  have  pointed  out  a  new 
feature  of  this  reaction,  in  the  beautiful  ammonia  gluco- 
side  condensations  of  M.  Schiff,  where  every  additional 
condensation  of  aniline  or  ammonia,  in  the  atom,  is 
attended  with  the  elimination  of  2HO  from  the  glucoside 
radical  (see  Chemical  News,  vol.  xxvii.,  p.  200). 

jEsculetine,  (C,sH.Os)0  +  HO,  and  aniline  -2HO  = 

(C,sH506)PhHN. 
,,  „  „       and  2  aniline-4HO  = 

(CtgHjO^PhjHjNi. 
^  „  „       and  3  aniline-6HO  = 

(CsH.OPhjHjN,. 


This  is  only  one  phase  of  "  minus  2HO."  In  an  ex- 
tended study  of  urea  derivatives,  we  have  found  that  it 
very  often  means  a  cyano  production. 

Let  An -aniline,         CuHj  H2N. 
„   To  =  toluidine,  (C,4H7)H2N. 
„  Xy  =  xylidine,  (C,6H,)H2N. 
„  Na  =  naphthaline,  (C20H7)H2N. 
Violaniline,  C3GHl3N3  =  2An  +  An-6H» 

(CI2H3)3H6N3. 

Mauvaniline,  C3sH,7N3  =  2An -f-To-6H  = 

|C,2H3)2C,4HSH6N3. 
Rosaniline,  C4DHigN3^2To-r-An-6H  = 

(C,4H5)2(CI2H3)H6N3. 
Chrysotoluidine,  C4.H.,N3^2To-f-To-6H  = 

(C14Hj)H6N.v 

M.igdala,  C6oHJiN3  =  2Na+Na-6H- 

(CaoHjJjHfiXj. 

Xylidine  red,  C44H2jN3  =  2Xy  +  An  —  6H  = 

(C,(5H7)i(C,JH3)HoNj. 
Another  red,  CJ2HtgN3  =  2Na  +  An  -6H  = 

(CjoHjMCuHjJHeNj. 
Perkin's  red,  C40HI5N3  =  2Na+ H3N -6H  ^ 

(C10H5)(C2oH3)H7N3. 
Leucaniline,  C40H2IN3  =  2TO  +  An-4HO  = 

(CuH.)4(C11Hj)H6N3. 
Chrysanilinc,  C4oH,7N3 - 2T0  +  An  -8HO  = 

(C,4H3)a(C„H4)H6Nj. 

The  great  difficulty  herein  is  the  tardy  recognition 
among  modern  chemists  of  the  nitrile  radicals  with 
diminished  ratios  of  H,  and  this  is  the  more  surprising  ss 
they  deal  so  largely  with  cthylens  and  other  nitrile  hydro- 
carbons of  diatomic  or  triatomic  properties,  of  whose 
existence  there  is  probably  no  evidence  whatever  extant. 

As  ethyl  -2H  gives  (C4H3).  and  that  by  a  rimilar 
action  gives  (C4H,l,  so  the  higher  ratios  of  carbon  give 
their  corresponding  nitrile  or  other  radicals. 

In  chelidonic  acid  we  have  long  recognised  the  ratio  of 
C,4H,.  In  succinic  and  tartaric  acids  we  have  the 
ratio  of  CsII3  and  fumaric  CsHt.  Cernenic  acid  is 
(C12H,Of,)0  4-3HO,  andphthalic  acid  (C1r,HJ04)0-|-3HO. 

In  sundry  so-called  mellitic  derivatives  we  have  several 
cases  of  CisHi  or  C,sH3.  and  C .3Hi  or  C20H  v  &c.  In  all 
such  cases  there  is,  doubtless,  a  strong  tendency  to  evince 
oxy-ratios.  but  these  arc  matters  of  varied  degree,  and  the 
simple  hydrocarbon  radicals  do  mo«t  undoubtedly  exist 
under  extreme  reactions. 

Aldehvde,  by  long  digestion  with  ammonia,  gives 
(C4H3)H2N  -(C4H:I,HN  and  (C4H1|,N  and  further  con- 
densations !  I  cite  these  cases  as  against  the  many 
attempts  to  regard  this  radical  as  (C4H4)  and  diatomic. 

We  have  nicotine,  (Ci0H5)H2N,  and  Miller  speaks  of  a 
new  ba*c  from  kreatine,  evidently  the  nitrile  (C6H3)H;N; 
and  in  taking  a  wide  survey  of  such  bodies,  and  making 
full  allowance  for  cyano-isomcrs,  there  yet  remains  a  very 
large  group,  where  the  normal  2  vol.  ammonias,  with 
their  well-marked  4<tjiV  habitudes,  proclaim  their  dis- 
tinctive characters. 

As  we  can  now  distinguish  between  the  isomers 
(CI4H7)Me.N,  or  (CeH.^MeHN,  or  (C,8Hm)H4N,  bo 
some  future  Hofmann  will  enable  us  to  identify  the  real 
character  of  these  tinctorial  radicals;  but,  in  the  mean- 
time, all  these  notations  are  only  offered  in  a  pro  tern. 
sense,  or  provisionally. 

We  say  2  crotontc  aldehyde  -f  ammonia  -  4HO  = 
aldehvdine,  (CkH,)2HN,  but  it  may  be  an  isomer  of  the 
well-known  fC,  ,HylH2N  ! 

With  this  fmphatic  proviso,  we  conclude  this  notice 
with  a  few  azo  and  other  kindred  bodies  where  cyano 
tendencies  are  undoubtedly  paramount  and  perplexing  : — 

Azo-naphthaline,  (C2>;H5).H4N2. 
Azo  toluide,  (CI4H;)2H4N2. 
Carbazol,  (C,,H3)(C,2H-,)HN. 
Azooxybenride,  (C12H,,|(C,4H302)H4N2. 
Diphenine,  (CI2H,)(CIJH3)H4N2. 
Azo-bcn/ol,  (C,2H,»2H4N2. 
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Hydro-benzol,  (C«H3)(CuH3m4N4. 

Ethylen  diamine -sulpho-carbonatc,  (CS)2(C4Hc)HjNJ. 

Ethylen  -  sulpho  -  carbamide,    or    ethylen  •  sulpho  -  urea, 

(CS)a(C4HJ)H3NJ. 
Hydro-sulpho-cyanate  of  etbylcn-diamine, 

(CS)4(C4H,|H7N4  (?j 
Ethylen-dibenzoyl-diamide,  fC4HJ)iC,4HJ0J)21 13N4. 
Ethylen-diformyl-diamide,  (C4H3j{C2H,Oj)4H3N.2. 

In  the  "good  time  coming"  we  mav  hope  for  more 
consistency  in  nomenclature,  for  simpler  names,  and 
clearer  types, 

In  the  transition  state,  we  may  eclectically  regard 
opposite  views,  and  know  that  the  clash  of  opinions 
promotes  the  acquisition  of  ultimate  truth. 


PROPAGATION    OF    PRESSURE    AND  FLOW 
OF   WATER   IN    LONG  TUBES. 

A  lead  pipe  3000  metres  long  and  7  m.m.  wide,  which  M. 
Oskar  Mayer  had  obtained  for  some  other  experiments, 
afforded  a  good  opportunity  for  making  observations  on 
an  extensive  scale,  on  the  propagation  of  pressure  and 
flow  of  water  in  cylindrical  tubes.  The  entire  length  of 
pipe  was  made  up  of  12  rolls,  each  of  250  metres  length. 
At  either  end  was  a  force-pump,  by  which  the  pipe  could 
be  filled  with  water.  The  air  was  allowed  to  escape 
through  fine  holes  at  the  highest  point,  which  were  after- 
wards  closed.  Further,  one  end  of  the  pipe  was  connected 
with  a  mercury  manometer,  the  scale  of  which  reached  to 
5  atmospheres  pressure. 

»'  In  .1  first  observation,  made  with  this  apparatus,  I 
determined  the  velocity  with  which  pressure  was  pro- 
pagated through  the  entire  length  of  the  pipe.  According 
to  the  principles  of  the  wave  theory,  it  cannot  be  doubted 
that  the  velocity  with  which  a  single  impulse  of  pressure 
is  propagated,  must  be  no  other  than  that  with  which  a 
series  of  impulses  in  slow  or  quick  succession  is  pro- 
pagated ;  that  is,  no  other  than  the  vtlociiy  of  sound. 

'•  The  velocity  of  sound  in  watrr  funennfined)  is  in  round 
numbers,  1400  metres  in  a  second.  Wertheim,  however, 
has  shown  from  observation  of  the  tones  given  by  pipes 
filled  with  water,  that  in  narrow  tubes  the  velocity  is  con- 
siderably smaller;  it  only  reached  1 100  to  1200  metres  in 
his  experiments.  Considering  that  in  the  narrow  pipe 
now  used,  the  motion  must  be  still  more  retarded  through 
friction,  the  velocity  of  sound  in  it  could  not  be  expected 
to  be  mote  than  about  1000  metres  in  a  second  ;  so  that 
the  entire  length  of  tube  would  be  traversed  in  3  seconds. 

"This  expectation  was  quite  verified  in  experiment.  A 
sudden  pressure  of  the  piston  of  the  pump  at  one  end  of 
the  tube  produced  an  effect  in  the  manometer  at  the  other 
end  in  exactly  3  seconds. 

"  In  a  long  series  of  observations  I  investigated  the  laws 
of  the  velocity  with  which  water  flowed  through  this  long 
and  comparatively  narrow  tube. 

"  Of  the  law  governing  the  flow  of  water  through  cylin- 
drical tubes,  we  have  exhaustive  knowledge  only  for  the 
particular  case  in  which  the  tube  is  very  narrow,  a  capil- 
lary tube,  and  one  of  considerable  length.  This  has  been 
studied  experimentally  by  Poiscuillc,  G.  Hagen,  H. 
Jacobson,  and  others. 

"  For  the  case  of  water-flow  through  wide  tubes,  inter- 
polation formula*  have  in  general  been  constructed.  Only- 
two  recent  works,  one  by  G.  Magcn,  the  other  by  C.  J.  H. 
Lampe,  have  aimed  at  reducing  the  more  complicated 
laws  for  wide  tubes  to  the  simple  form  of  the  law  for  capil- 
lary tubes.  Hagt-n  has  perfectly  succeeded  in  proving  that 
the  same  formula?,  through  which  he  represented  his  own 
expciiments  with  cnpillaty  tubes,  also  include  the  law  of 
the  measurements  made  by  Darcy  on  wide  tubes. 

"  With  stiil  greater  probability  might  I  anticipate  a  good 
agreement  with  Poiscuille's  law,  in  observations  with  a 
narrow  tube  only  7  m.m.  diameter.  The  apparatus  was  so 
far  altered  that  the  pipe  was  cut  off  btfo:e  one  of  the 


force-pumps  previously  used  ;  the  pump  at  the  other  endf 
however,  and  the  manometer  beside  it  being  retained. 
By  quick  and  short  motion  of  the  handle  of  this  pump, 
the  mercury  in  the  manometer  could  be  maintained  nearly 
in  the  same  position,  while  at  the  other  and  open  end  of 
the  pipe,  the  water  flowed  out  by  a  regular  velocity.  The 
time  was  observed  in  which  half  a  litre  of  water  flowed 
out  through  the  3000  metres  pipe,  and  this  was  repeated 
with  varying  pressures  of  the  manometer.  The  tempera- 
ture of  the  water  was  about  96*  C. 

"  Two  days  later  the  same  experiments  were  made  with 
shorter  portions  of  the  pipe,  which  was  cut  through  for 
the  purpose.    The  temperature  of  the  water  was  11°  C." 

The  values  obtained  were  utilised  for  construction  of  a 
formula  for  the  flow  of  water,  and  they  led  to  the  result 
that  Poisetiille's  law  holds  good  f°r  outflow  of  water,  not 
only  through  capillary  tubes,  but  also  through  wider, 
where  these  are  sufficiently  long.  It  was  found  confirmed 
for  a  tube  7  m.m.  wide,  and  2500  to  3000  metres  long.  A 
correction. however, wag  required.— Poggendorff'sAnnalen, 
Jhbelband. 


CRITICAL  NOTES  UPON  THE 

ALLEGED      NUCLEAR     ACTION     OF  GOLD 

v  pon- 
GOLD    REDUCED    FROM    SOLUTION  DV 
ORGANIC  MATTER.* 

By  W.  SKEV, 
Analyst  to  the  Geological  Survey  of  New  Zealand. 

In  a  paper  upon  the  formation  of  gold  nuggets  which  ap- 
peared in  Part  I.,  vol.  viii.,  of  the  Transactions  and  Pro- 
ceedings of  the  Royal  Society  of  Victoria,  the  author.  Mr. 
C.  Wilkinson,  Hates  in  reference  to  ths  question  as  to 
the  origin  of  gold  nuggets  that  •■  Mr.  Daintree,  formerly 
of  our  geological  survey  (that  of  Victoria)  had  on  one  oc- 
casion prepared  for  photographic  use  a  solution  of  chloride 
of  gold,  leaving  in  it  a  small  piece  of  metallic  gold  un- 
dissolved. Accidentally  tome  extraneous  substance,  sup- 
posed  to  have  been  a  piece  of  cork,  had  fallen  into  the 
solution,  decomposing  it,  and  causing  the  gold  to  precipi- 
tate, which  deposited  in  the  metallic  state,  as  in  the 
electro-plating  process,  around  the  small  piece  of  undis- 
solved gold,  increasing  it  in  size  to  two  or  three  times  its 
original  dimensions." 

The  results  alleged  to  have  been  obtained  by  Mr.  Dain- 
tree appearing  to  have,  and  indeed  being  recognised  as 
having,  a  very  important  bearing  upon  the  popular 
question  as  to  how  our  gold  nuggets  have  been  formed.  I 
have  endeavoured  to  obtain  further  details,  but  in  this  I 
have  been  unsuccessful.  Mr.  Brough  Smyth,  indeed,  in 
hi«  work  upon  the  Gold  Fields  and  Mineral  Districts  of 
Victoria,  refers  to  what  appears  to  be  the  same  experi- 
ment, but  nothing  further  is  there  stated  except  that  the 
size  of  the  gold  fragment  started  with  is  increased  from  a 
"speck"  to  a- "piece."  I  have  therefore  tried  to  repro- 
duce the  results  themselves,  and  having  been  unsuccess- 
ful, I  will  describe  minutely  the  several  modes  I  adopted. 

1.  0*1315  gramme  of  gold,  hammered  thin,  and  bent 
to  n  curved  disc  of  such  a  size  as  to  expose  about  half  a 
square  inch  of  superficies,  was  placed  in  a  glass  vessel 
containing  two  ounces  of  a  solution  of  auric-chloride  of  a 
strength  equal  to  half  a  grain  of  gold  per  ounce.  For  re- 
ducing agents  small  pieces  of  cork  and  wood  were  sunk 
by  glass  attachments  to  the  bottom  of  the  vessel  in  close 
proximity  to  the  disc  of  gold. 

The  vessel  was  then  closed,  put  in  a  darkened  place, 
and  suffered  to  remain  at  rest  until  all  the  gold  present 
in  solution  had  been  reduced,  a  process  occupying  in  this 
case   a  period  of  time  equal  to  rather  more  than  two 
j  months. 
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The  gold  disc  was  then  carefully  examined  and  weighed. 
It  had  a  small  quantity  of  very  finely  granular  gold 
loosely  adherent  to  it,  and  apparently  equally  disposed 
over  its  surface. 

With  the  whole  of  this  loose  gold  attached  the  disc 
only  increased  in  weight  0*0005  °'  *  gramme,  or  r-263rd 
of  its  weight  (a  rate  of  increase  that  would  require  about 
forty-four  years  to  double  the  size  of  the  disc),  conse- 
quently only  about  the  1130th  part  of  total  amount  of 
gold  present  in  solution  had  deposited  upon  the  disc, 
the  remainder  having  deposited  away  from  it,  and  this 
was  seen  to  have  indiscriminately  attached  itself  to  every 
surface  which  had  contact  with  the  auriferous  solution, 
whether  the  bottom  or  sides  of  the  vessel,  the  glass  at- 
tachment--, or  even  the  surface  of  the  liquid  having  contad 
only  with  the  atmosphere. 

In  reference  to  the  minute  quantity  deposited  upon  the 
gold  disc  it  was  found  by  numerical  calculation  that  the 
proportion  was  certainly  not  more,  relatively  to  the  sur- 
face of  the  disc,  than  that  which  the  remainder  of  the 
gold  bore  to  the  extent  of  the  surfaces  upon  which  it  had 
affixed  itself. 

8.  The  same  experiment  repeated,  but  vessel  and  con- 
tents not  darkened.    Same  results  as  before. 

3.  Gold  solution  reduced  to  half  its  strength,  and  time 
of  total  deposition  extended  to  four  months.  DifTused 
sunlight  admitted. 

a.  Soluble  organic  matter  used  in  place  of  wood  ;  sun- 
light  excluded.  Time  of  total  deposition  of  gold  two 
months. 

No  discernible  difference  in  results  upon  point  in 
question  to  those  obtained  in  experiment  No.  1. 

So  far,  therefore,  as  is  shown  by  these  results,  gold 
reduced  from  solution  of  its  chloride  by  aid  of  such  kinds 
of  organic  matter  as  cork  or  wood,  dees  not  in  the 
manner  of  its  deposition  exhibit  such  a  notable  selective 
power  for  metallic  gold  as  the  description  of  Mr.  Dain- 
tree's  results  would  lead  us  to  suppose.  It  does  not, 
indeed,  show  any  such  self  clive  process  at  all,  that  is,  to 
a  greater  extent  than  can  be  attributed  to  thj  allien  of 
surfaces  generally  regardless  of  their  nature  ;  and  in  sup- 
port  of  this,  I  believe  I  am  correft  in  staling  that  the 
whole  sum  of  our  experiences  (omitting  those  of  Mr. 
Daintree)  is  directty  against  this  theory,  as  to  the  rapid 
and  marked  deposition  of  gold  on  gold  in  the  manner 
stated  ;  indeed,  so  far  as  I  am  aware,  we  only  produce 
by  these  means  fine  incoherent  powder — minute  crystals 
or  films  of  exceeding  thinness — nothing  nuggety.  We 
get  a  certain  size  of  grain  or  crystal,  or  a  certain  thick- 
ness of  film,  which  our  efforts  have  hitherto  failed  to 
enlarge. 

Our  experience  therefore  on  this  point  being  in  such 
opposition  to  that  of  Mr.  Daintree  quoted  above,  and 
which  he  quiescently  allow  s  to  he  imputed  to  him,  and  the 
subject  itself  being"  a  most  important  one,  it  decs  seem 
that  the  data  upon  w  hich  these  apposite  statements  arc 
founded  should  be  ample,  of  a  definite  character,  and 
clearly  stated  ;  but  so  far  it  docs  not  appear  by  any  means 
certain,  from  nil  I  am  able  to  gather  on  the  subjeel, 
whether  there  was  in  reality  any  notable  deposition  of 
gold  on  the  undissolved  residue  of  gold,  and  if  so,  whether 
the  reduction  of  this  gold  was  solely  effected  by  agency 
of  organic  matter.  Thus  Mr.  Wilkinson  states,  "  Acci- 
dentally some  extraneous  substance,  supposed  to  be  a 
piece  of  cork,  had  fallen  into  the  solution,  decomposing 
and  precipitating  the  gold.''  Here  then  we  are  led  to 
suppose  that  the  vessel  containing  the  solution,  &c,  was 
not  closed.  What,  therefore,  might  not  be  reasonably 
supposed  to  have  fallen  in  besides  cork,  or  any  other  kind 
of  organic  matter  ?  Pyntous  dust,  or  even  a  small  nugget 
of  this  substance,  might  have  accidentally  fallen  in  this 
solution,  splii  tered  off  from  some  specimen  which  per- 
chance Mr.  Daintree  himself  might  have  been  examining  ; 
pyritous  matters  generally  being  able,  as  I  have  shown, 
to  reduce  gold  from  such  solutions,  and  to  deposit  it  in- 
definitely upon  gold  or  other  eledric  conductor.  Unless 


precautions  had  been  taken,  therefore,  to  prevent  the  in- 
troduction of  reducing  agents  other  than  those  coming 
under  the  description  of  organic  matter,  it  is  impossible 
to  credit  the  latter  with  producing  the  phenomena  de- 
scribed. But  granting  that  nothing  except  organic 
matter  was  administered  to  the  solution,  even  then  the 
evidence  as  to  the  enlargement  of  the  "piece  of  undis- 
solved gold  "  is  exceedingly  unsatisfactory. 

Thus  it  appears  from  the  manner  of  stating  the  matter 
that  neither  the  weight  nor  volume  of  the  "  undissolved 
gold  "  was  determined,  the  apparatus,  &c,  evidently  not 
being  arranged  for  any  experimental  inquiry  at  all.  If  then 
no  such  determinations  were  made  at  the  outset,  they 
would  be  of  no  value  as  applied  to  the  piece  of  gold  after 
the  process  of  decomposition  was  complete.  Conse- 
quently the  statement  that  the  undissolved  gold  was  in- 
creased  two  or  three,  or  several  times,  its  volume,  as  Mr. 
B.  Smyth  states,  is  guess-work,  for  the  correctness  of 
which  we  are  dependent  upon  the  power  of  the  eye  to 
realize  size,  the  power  of  the  memory  to  retain  a  correct 
and  distinct  impression  as  to  the  size  and  shape  of  the 
gold  piece  at  the  outset,  and,  further,  upon  the  proper 
working  of  the  comparative  faculty,  in  order  that  this 
image  in  the  memory  may  be  corrcclly  compared  with 
that  which  the  enlarged  nugget  presented  to  the  eye  when 
the  process  was  finished. 

Obviously  so  many  delicate  processes  are  involved  in 
this  method  of  estimating  size,  that  the  results  given 
cannot  properly  be  taken  as  being  absolutely  correct,  nor 
yet  even  to  have  such  weight  as  to  induce  us  to  forego 
our  present  belief  in  the  dispersion  rather  than  the  aggre- 
gation of  gold  precipitating  from  solution  under  the  cir- 
cumstances stated. 

In  the  meanwhile,  in  cognisance  of  the  tendency  of 
gold  to  scatter  when  reduced  from  solution  by  organic 
matter,  as  manifested  by  my  experiment  here  described, 
and  by  our  previous  experience  in  this  matter,  and  on  the 
other  hand  its  tendency  to  agglomerate  when  reduced  from 
solution  by  metallic  sulphides.  I  cannot  allow  Mr.  Dain- 
tree's  results,  as  at  present  known  to  me,  to  affedt  me  in 
any  speculations  I  may  make  as  to  the  origin  of  gold 
nuggets  in  drift. 


ON  THE  PRECIPITATION  OF  ZINC  BY  WATER. 
By  J.  L.  DAVIES. 

Zinc  may  be  added  to  the  list  of  metals  which  can  be  pre- 
cipitated by  means  of  water.  The  conditions  seem  to  be 
these --if  to  a  solution  of  zinc  chloride  just  sufficient  only 
of  ammonia  be  added  to  re-dissolve  the  precipitate  at  first 
formed,  the  addition  of  water  throws  down  zinc  in  the 
form  of  a  gelatinous  and  bulky  precipitate.  In  the  cold 
the  whole  of  the  zinc  is  not  thus  precipititcd,  but  possibly 
with  continued  boiling  it  might  be. 
Haftd  Uhu  WVrls,  Stvauso. 


NOTICES  OF  BOOKS. 


Elements  of  Metallurgy  ;  a  Practical  Treatise  011  the  Art  i  f 
Extracting  Metals  from  their  Ores.  By  J.  AftTHt'R 
Pitti.Lirs,  M.  Inst.C.E.,  F.G.S.,  l-'.C.S.,  &c.  London  ; 
Charles  Griffin  and  Company. 

Mf.talia'rcv  was  an  art  long  before  it  became  a  science. 
By  hard-earned  experience  man  acquired  considerable 
skill  in  the  practice  of  certain  metallurgical  operations, 
whilst  profoundly  ignorant  of  the  principles  upon  which 
his  operations  were  based.  It  is  one  thing  to  know 
empirically  how  to  effect  a  certain  result ;  it  is  quite  another 
thing  to  know  rationally  why  that  result  is  effected.  Io 
these  days,  however,  the  old  method  of  working  by  mere 
rule-of  thumb,  has  given  way  in  most  cases  to  a  more 
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enlightened  system,  in  which  the  metallurgist  gladly  seeks 
the  aid  of  the  chemist,  and  applies  the  principles  of  chem- 
ical science  to  the  practice  of  the  smelter's  art.  It  is  true 
that  no  amount  of  mere  scientific  knowledge  will  make  a 
man  competent  to  undertake  metallurgical  operations;  but 
on  the  other  hand  it  is  equally  true  that  no  amount  of 
mere  experience  at  the  furnace  will  enable  him  to  intelli- 
gently understand  the  operations  which  he  daily  conduces. 
The  metallurgist  needs,  indeed,  a  happy  union  of  practical 
knowledge  with  scientific  training.  Such  a  combination 
of  experience  with  theory  is  fortunately  possessed  by  the 
author  of  the  work  under  review,  who  is  consequently 
fitted  in  a  marked  degree  for  the  task  to  which  ne  has 
addressed  himBelf  in  the  present  volume. 

At  once  an  experienced  metallurgist  and  a  sound 
chemist,  Mr.  Phillips  writes  upon  the  smelter's  art  with  the 
authority  of  one  who  has  had,  in  many  cases,  daily  famili- 
arity with  the  operations  he  describes;  whilst  he  interprets 
the  meaning  of  these  operations  by  the  light  of  our  most 
advanced  science.  Within  the  compass  of  a  single  octavo 
volume,  he  leads  the  student  over  the  whole  range  of 
metallurgical  science,  and  judiciously  touches  upon  almost 
everything  that  is  worth  mentioning,  whilst  avoiding  the 
description  of  such  processes  as  are  either  useless  or 
obsolete.  Mary  of  the  descriptions  are  based  solely  on 
original  observation ;  such  for  example  as  that  of  lead, 
smelting  at  Pontagibaud,  and  of  the  wet  process  of  copper- 
extraction  so  largely  applied  in  this  country  to  the  treat- 
ment of  burnt  pyrites.  Equally  clear  descriptions  of  these 
and  some  other  processes  are  not  to  be  found  elsewhere. 

After  an  introductory  chapter  in  which  the  author  traces 
briefly  the  history  of  metallurgy,  he  attacks  the  main  sub- 
ject of  his  volume,  and  commences  with  a  description  of 
the  various  physical  characters  of  the  metals— their  colour, 
opacity,  lustre,  hardness,  specific  gravity,  crystallisation, 
malleability,  ductility,  tenacity,  fusibility,  conductivity, 
volatility,  and  what  not.  This  is  followed  by  a  discus- 
sion  of  the  characters  of  the  different  kinds  of  fuel— wood, 
peat,  lignite,  coal,  charcoal,  and  coke — including  a  notice 
of  gaseous  fuel,  which  of  course  introduces  us  to  a  descrip- 
tion of  Siemens's  furnaces.  Another  chapter  is  devoted 
to  fire  clays  and  other  refractory  materials,  and  their  ap- 
plication to  the  manufacture  of  crucibles  and  fire-bricks. 
Each  metal  is  then  described  in  detail,  commencing  with 
iron,  as  the  most  important  commercially,  and  continuing 
the  series  in  the  following  order : — cobalt,  nickel,  alu- 
minium, copper,  tin,  antimony,  arsenic,  zinc,  mercury, 
bismuth,  lead,  silver,  gold,  and  platinum.  Under  the  de- 
scription of  each  metal  we  find  an  account  of  the  ores 
which  yield  it,  the  methods  of  assaying  these  ores,  and  the 
details  of  their  metallurgical  treatmeat.  The  processes 
are  described  in  extremely  clear  language,  and  are  illus- 
trated by  unusually  good  engravings ;  in  fact,  we  may 
point  to  some  of  them,  such  as  those  of  the  Ayrsome  kiln- 
hoist,  as  admirable  examples  of  wood-engraving.  The 
illustrations  are  mostly  drawn  to  scale,  and  are,  in  the 
majority  of  cases,  taken  from  original  drawings.  Par- 
ticular attention  has  been  paid  to  the  collection  of  trust- 
worthy statistical  information  which  has  been  brought  as 
far  as  possible  up  to  date. 

We  consider  that  Mr.  Phillips  deserves  well  of  the 
metallurgical  interests  of  this  country  for  having  produced 
a  work  which  is  equally  valuable  to  the  student  as  a  text- 
book and  to  the  practical  smelter  as  a  standard  work  of 
reference. 


p.  281),  that  soluble  phosphate  can  be  bought  at  3s.  6d.  per 
accordii 


CORRESPONDENCE. 

VALUATION    OF  PHOSPHATES. 

To  the  Editor  of  the  Chemical  News. 
Sir, — Can  any  of  your  readers  explain  a  statement  made 
by  Dr.  Voclckcr  in  his  annual  n-port  to  the  R.  A.  Society 
(Journal  of  the  Royal  Agricultural  Society  vol.  x.,  part  1, 


by  Dr.  Anderson  in  his  "Agricultural  Chemistry,"  where 
soluble  phosphate  is  set  down  as  £30  a  ton  or  6s.  a  unit, 
very  nearly  twice  as  much  as  Dr.  Voelckcr's  estimate.  If 
this  latter  is  correct  I  have  been  paying  far  too  much  for 
my  manures,  and  1  should  be  very  much  obliged  for  an 
explanation  or  by  a  reference  to  any  bjok  or  books  that 
will  help  me  to  clear  the  matter  up.  Dr.  Voelcker,  I  see, 
in  a  paper  published  ten  or  twelve  years  ago,  value* 
soluble  phosphates  at  /30  per  ton.  Has  its  value  de- 
creased lately  ?— I  am,  &c, 

A  Gloucestershire  Farmer. 


DOUBTFUL  MINERALS. 

To  the  Editor  of  the  Chemical  Netes. 
Sir,— The  following  is  a  list  of  minerals  of  very  doubtfu1 
character.  No  minerals  bearing  these  names  are  to  be 
found  in  the  British  Museum.  Mineral  dealers  do  not 
keep  them  in  stock  ;  and  yet  they  persistently  keep  their 
places  in  our  mineralogical  books.  Many  of  your  readers, 
no  doubt,  rub  up  their  mineral  knowledge  occasionally, 
and  find  the  changing  nomenclature  sufficiently  irritating 
without  the  additional  nuisance  of  having  to  drag  year 
after  year  this  dead  log  of  disgusting  old  acquaintances, 
whose  sudden  death  it  is  not  at  all  siuful  to  wish.  To 
effect  this  has  been  the  difficulty.  It  has  struck  the  writer 
that  if  you  will  kindly  assist  as  executioner  by  publishing 
the  list  of  offenders,  the  deed  may  be  done.  These  150 
useless  dogs  have  gone  unhung  long  enough.  Invite  your 
friends  to  the  battue.  The  books  tell  us  rightly  or  wron  gly 
their  composition.  We  don't  want  to  be  re-told  that. 
The  knowledge  we  want  is— whether  the  things  so 
named  exist  at  all  ?  or  if  they  do  exist,  by  what  names 
are  they  now  called  by  those  who  possess  them  ?— I 
am,  &c. 

T.  A.  R. 

LivsnooL 


Acanthoide 
Acnite 

Acrusite  of  Ger- 
hard 
Aim 

Almagierite 
Alumina,  Native 
Amausite 
Anchosine 
Apatoid 

Beaumontite  of 

yackson 
Belonite  of  G  locker 
Bismuthaurite 
Blakeite  of  Dana 
Bombite  of  La* 

chcnault 
Bottle    stone  of 

Moravia 
Breadalbanite 
Bucaramangite 
Caliche  of  Thom- 
son 

Caliphiteof  Thorn- 
son 

Canoxinite  of  Bis- 
chof 

Calalina  stone  of 

Newfoundland 
Cliionit 

Chromochlorit  of 

Thomson 
Chytophyllite 


Claussenite 

Clayite  of  IK.  ?. 
Taylor 

Conichrite  of 
Thomson 

Conistonite 

Copper,  native  sul- 
phide 

Copper,  pitch- 
blende 

Coulobrasine  and 
Crucite  of  Thom- 
son 

Cryptolinite 

Culebrite 

Cyanolite  of  Hoto 
Delarnite 
Delawarite  of  Lea 
Deliminozite 
Dipyrite 
Dopplerite  of 

Deicke 
Dumasite  of 

Deign 
Dyripeof  Thomson 
Dyslytite  of  Shc/>- 

ard 

Ephesite  of  J.  L. 

Smith 
Epi phosphorite  of 

Brcithaufit 
Erusibite  of  She}- 

ard 


Erythonium  of  De 
Rio 

Eschwegite  of 

Dufrtnoy 
Euphotide-Jadicn 

of  Brogniart 
Euphotide  of  the 

Alps 
Ferrite 

Fossil  Caoutchouc 
and  Carbon 

Gibsonite  of  HaiJ- 
inger 

Grahamite 

Granatine  of  Her- 
mann 

H alloy vite  of  St. 
Jeandc-Cote 

Hartine  (?  Xylore- 
tine) 

Heddlite 

Helvetan  of  R.  T. 

Simmltr 
Herrerite  of  Her- 

rera 

Hessenbergite  of 
Hydrocalcite 

Dr.  Krautt 
Hydrohalite 
Hydrophillite 
Hydrosilicate 
Hystatique  ( 

Breithaupt 
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Idryl  of  Rodtktr 
Ioguneitof  Nor- 

dtuskjold 
Jason  of  jfamtson 
K  a  book  of  Ceylon 
Kalicine  of  Pisani 
Kalkoolborthite 
Keityoit 
Kieselguhr 
Kimbleit 

Kensigite  of  Fis- 
cher 
Kir 

Klappentein 
Konilite 

Koodiliteand  Kor- 
cite  of  Dufrtnoy 

Leedsiteof  Thom- 
son 

Leuzinite  of  Sal- 

vttat 
Leptonemerz  of 

Brtithaupt 
Luscite 
Mancinite 
Margode 
Manatite 
Mclardheim 
Melaxoite 
McliniteofG/orAfr 
Melosark 


Metaxorite 

Molybdanuran 

Mouroiite 

Nepaulite 

Nickelthoneisen- 

zinksilicat 
Nitraraite 
Nitromagnesite 
Oriental  Garnet 
Oro  Pudre 
Pacos 

Palladium  Ochre 
PeucaliteofT/iow- 
son 

Phyllin  Glance 
Pierre  de  Marma- 

rosch   of  Kia- 

proth 
Polyhalite  de  Vie 
Prasochrom  of 

Landerer 
Protherite 
Pyromeline  of  Ko- 

b,ll 
Pyrophane 
Regikite 

Richmondite  of 

Kenngott 
Roesmerite 
Schlaken 
Schreiberite 


Scon'tite 
Scotine 
Selenpalladile 
Serpentinite 
Sexangulites  of 

Breithaupt 
Siderographite 
Siderorbole 
Silbeloit 
Skorilite 

Sommait  of  Brtit- 
haupt 
Spbenomatite 
Steatoid 
Steel  Cobalt 
Stephensonite 
Stibilite 
Stibite 
Timagite 

Trichite  of  Zirkel 
Uigite  of  HcddU 
Verrucite  of  Ap- 

john 
Vignitc  of  Watts 
Warthite 
Xerasite 
Xylocryptite 
Zamtite 
Zavalite 
Z  01  don 
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Nora.  All  decreet  of  temperature  arc  Centigrade,  onleat otherwise 
expreaied. 

Comptts  Rendu*  Htbdomcdairts  dts  Stances  de  I'Acadtmit 
dts  Sciences,  No.  6,  August  10,  1874. 
New  Memoir  by  M.  Helmholtz. — M.  Bertrand. — A 
controversial  paper  in  reference  to  a  former  essay  by  the 
author  entitled,  "  Examination  of  the  Law  Proposed  by 
M.  Helmholtz  to  Represent  the  Action  of  Two  Elements 
of  the  Current,"  and  to  a  recent  memoir  published  by 
M.  Helmholtz  in  the  jfonrnal fnr  Reine  uud  Angeuutndic 
Mathtmalik,  of  Berlin  (Band  Ixxviii.,  Heft.  4). 

Fifth  Note  on  the  Conductivity  of  Woody  Bodies. 
— Th.  du  Moncel.— In  this  lengthy  paper  the  author  ex- 
amines  the  influence  of  the  direction  of  the  fibres  of  wood 
upon  its  power  of  conducting  electricity. 

Researches  on  Explosive  Bodies.— M.  Noble  and 
F.  A.  Abel. 

Destruction  of  the  Phylloxera. — M.  La  Pcrre  de  Roo. 
—The  author  finds  that  the  water  in  which  flax  has  been 
steeped  destroys  all  insects,  the  phylloxera  included,  with- 
out being  injurious  to  vines. 

Application  of  Gilded  Glass  in  the  Construction  of 
the  Camera  Lucida.— M.  G.  Govt. — It  is  known  that 
the  construction  of  the  camera  lucida  is  founded  upon  the 
simultaneous  perception  of  two  images— that  of  the  object 
and  that  of  the  pencil.  Various  means  have  been  em- 
ployed to  arrive  at  thi9  result.  In  that  of  Soemmering  it 
is  a  metallic  mirror  smaller  than  the  pupil;  that  of  Amici 
is  constructed  on  the  principle  of  reflection  on  a  plate 
with  parallel  faces ;  that  of  Wollaston,  at  present  most  in 
use,  consists  in  a  prism,  of  which  the  edge,  dividing  the 
pupil  in  two  parts,  permits  the  object  to  be  seen  by  the 
upper  half,  and  simultaneously  the  pencil  by  the  lower 
portion.  In  all  these  systems  the  fusion  of  the  images  is 
somewhat  difficult  to  seize,  especially  for  certain  points 


of  the  reflected  image.  Govi,  professor  of  physics  at  the 
Royal  University  at  Rome,  proposes  to  cover  with  a  thin 
layer  of  gold  the  reflecting  surface  of  a  prism,  and  to 
apply  upon  this,  with  Canada  balsam,  a  second  prism  with 
like  angles.  Although  this  layer  of  gold  is  sufficiently 
transparent  to  allow  the  luminous  rays  to  pass,  its  power 
of  reflection  is  considerable,  and  it  gives  images  of  great 
brightness.  We  have  thus  a  perfect  means  of  super- 
imposing, without  fatigue  to  the  eye,  two  different  images 
—the  one  direct,  and  the  other  reflected.  The  principle 
is  the  application  of  that  property  of  thin  plates— metallic 
or  otherwise — to  transmit  simultaneously  direct  rays,  and 
to  reflect  rays  which  arrive  obliquely  from  another  source. 

Stratification  of  Electric  Light.— M.  Bidaud.— The 
author,  repeating  the  experiment  with  electric  light  in 
rarefied  air,  replaced  the  tube  used  for  demonstrating  the 
law  of  the  fall  of  bodies  in  a  vacuum,  commonly  employed 
in  this  case,  with  a  straight  Geisslertube  with  three  bulbs, 
of  0-6  metre  in  length.  One  of  the  platinum  wires  was 
connected  with  the  ground  by  means  of  a  small  chain, 
and  that  from  the  other  end  was  brought  near  the  conduc- 
tor of  a  Carry's  machine.  A  light  was  thus  obtained  as 
stratified  as  if  the  tube  had  been  connected  with  the  wire 
of  a  RuhmkorfPs  coil.  The  phenomenon  only  showed 
itself  when  the  wire  was  i  to  4  centimetres  removed  from 
the  conductor. 

Decolourising  Charcoals,  and  their  Artificial  Pro- 
duction.— M.  Melsens. — The  only  process  which  allows 
of  producing  artificial  decolourising  charcoals,  approaching 
in  their  properties  to  bone-black,  consists  in  impregnating 
woody  matters  with  phosphate  of  lime  dissolved  in  hydro- 
chloric acid.  The  phosphates  are  thus  distributed  as  they 
are  in  natural  bones.  The  mass  thus  prepared  is  ignited. 
The  difficulty  consists  in  obtaining  products  of  a  sufficient 
density  and  mineral  richness,  and  free  from  foreign  salts. 
The  charcoal  obtained  has  to  be  washed  in  excess  of 
water  to  remove  chloride  of  calcium  if  poor  coprolites 
have  been  employed.  The  author  uses  the  coprolites 
found  in  small  granules  in  the  grey  phosphatic  chalk  of 
Ciply. 

Constitution  of  Clays. — M.  Th.  Schlcesing.— (Second 
note.)    The  various  silicates  of  alumina,  the  mixtures  of 
which  constitute  clays,  have  not  yet  been  isolated,  as 
their  chemical  and  physical  behaviour  offers  no  differences 
sufficiently  well  marked.     Levigation  does  not  even 
enable  us  to  separate  clay  from  fine  sand,  much  less  to 
distinguish  the  several  silicates.    Water  rendered  slightly 
alkaline  enables  us  to  separate  the  clays  which  remain 
suspended,  and  which  may  be  compared  to  colloid  bodies, 
from  those  formed  of  grosser  particles  which  collect  at  the 
bottom  of  the  vessel.   It  is  thus  possible  to  fractionate 
the  deposits,  and  to  analyse  the  successive  lots.  The 
suspension  of  clay  in  alkaline  water  offers  another  means 
of  analysis  hitherto  unforeseen.  After  some  days  of  repose, 
the  clayey  liquid  separates  distinctly  into  superposed 
horizontal  strata,  increasing  in  opacity  from  the  top  to  the 
bottom  of  the  vessel.    The  formation  ol  these  strata  can 
be  explained  only  by  the  presence  of  several  silicates, 
classified  by  gravitation  according  to  an  order  which 
depends  on  the  shape,  the  size,  and  the  density  of  their 
particles.    In  case  of  a  clay  which,  like  certain  kaolins, 
contains  only  one  silicate,  only  one  stratum  is  seen. 
Many  analyses  of  kaolins  have  been  published,  especially 
by  Brongntart,  Malaguti,  Ebelmen,  and  Salvetat.  These 
chemists  not  being  able  to  remove  foreign  matters,  such 
as  felspar,  mica,  and  quartz  sand,  by  levigation,  have  had 
recourse  to  certain  solvents,  acid  and  alkaline,  capable  of 
attacking  merely  the  kaolinic  day.    The  elements  of  this 
substance  were  then  sought  for  in  the  residues  and  in  the 
solvents.    Such  procedures  give  the  gross  composition  of 
the  clay,  but  they  fail  to  show  whether  the  sample  con- 
sists of  several  silicates  or  of  one  only.    Agitation  dis- 
covers in  alkaline  liquids,  holding  certain  clays  in  solution, 
a  mirror  reflection,  varying  much  in  the  different  kaolins, 
and  due  to  crystalline  particles.   On  examining  certain 
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clays  under  the  microscope  we  sometimes  find  minute 
crystals  with  well-defined  angles. 

Determination  of  Tannin. — MM.  A.  Muntz  and 
Ramspacher. — A  modification  or  the  "  raw  hide  "  method. 
A  morsel  of  hide,  softened  in  water,  is  stretched  over  a  small 
drum  of  zinc,  006  metre  in  diameter,  and  secured  by 
means  of  a  copper  wire.  The  opposite  face  of  the  drum 
terminates  in  a  tube,  to  which  can  be  adapted  an  india- 
rubber  tube,  1-5  to  2  metres  in  length,  and  terminating  in 
a  funnel.  Into  this  a  known  quantity  of  the  extract  of  the 
sample  i'b  poured,  so  a*  to  fill  it.  The  first  4  or  5  c.c. 
which  run  through  the  sk  n  are  rejected.  25  c.c.  of  the 
filtrate  are  evaporated  to  dryness  at  roo3  C,  and  the  same 
quantityjof  the  original  liquid.    The  difference  is  tannin. 

An  Arrangement  for  Collecting  the  Iodine  Volati- 
lised during  the  Manufacture  of  Superphosphate. — 
M.  P.  Thibault. — The  presence    of  iodine   in  ccitain 
mineral  phosphates  from  the  deparnunts  of  Tarn  ct- 
Garonne,  and  of  Lot,  is  well  known.    The  author  has 
also  found  it  in  the  phosphorites  of  Nassau,  and  ofCocues, 
in  Estremadura.    His  arrangement  for  collecting  the 
iodine  consists  mainly  of  a  cast  metal  dolly,  which  receives 
continuously  the  powdered  mineral  and  the  acid  in  con- 
stant proportions.    The  mixture  falls  into  brick  chambers, 
where  it  becomes  solidified.    A  powerful  aspirator  draws 
the  acid  vapours  evolved,  and  forces  them  to  traverse  a 
sheet-iron  column  filled  with  coke  moistened  with  water. 
The  same  volume  of  liquid  is  passed  repeatedly  over  the 
coke.   It  may  be  brought  to  contain  8  grnis.  of  iodine  per 
litre  in  the  state  of  proto-iodide  of  iron,  the  metal  which 
forms  the  apparatus  being  attacked.    In  the  liquid  are 
also  found  chloride  and  fluoride  of  iron,  but  not  a  trace  of 
bromides.    The  liquid  may  be  treated  according  to  the 
method  of  Scrullas  with  a  suitable  quantity  of  sulphate  of 
copper.    The  amount  ol  iodine  present  in  the  liquid  must 
be  determined  by  a  preliminary  assay.    A  grey  powder  is 
thrown  down,  Cu.I.HO.     This  is  washed  in  water, 
drained,  and  dried.    To  extract  the  iodine  it  is  heated 
with  an  excess  of  oil  of  vitriol,  when 
sited  in  the  cool  parts  of  the 
portion  of  the  iodine,  howeve 
mains  entangled  in  the  mass. 

Etherification  of  Glycol. — M.  Lorin.— The  reciprocal 
action  of  oxalic  acid  and  of  glycol  is  analogous  to  that  of 
glycerin.  It  differs  from  it,  however,  in  the  point  that 
the  formines  are  partly  eliminated,  and  that  diformine  is 
found  on  distilling  the  formic  acid  produced.  The  for- 
mines are  obtained  also  by  substituting  formiatc  of  potash 
for  acetate  in  the  preparation  of  glycol.  The  preparation 
of  'glycol,  and  of  its  ethers,  may  be  generalised  by  the 
employment  of  any  salt,  and  of  any  alcohol  alon»  with  bi- 
bromide  of  ethylene,  and  the  simultaneous  production  of 
the  ethers  of  the  mono-atomic  alcohol*. 

Tctra-Terebenthen  -  a  Solid  Polymer  of  the 
Essence  of  Turpentine. — M.  J.  Ribau.— Not  adapted 
for  abstraction. 

Albumens  of  White  of  Egg,  with  Reference  to  the 
"  Reclamation  "  of  Arm.  Gautier. — M.  A.  Bcchamp. — 
A  controversial  paper.  (See  Comptcs  Rendm,  lxxvii.,  p. 
1588.) 

Analysis  of  Specimens  of  Beef  as  Sold  in  the 
Markets  of  Paris.— Ch.  Mene. — A  tabular  view  both  of 
the  ultimate  and  proximate  constituents  cf  the  flesh  from 
different  portions  of  the  animal. 


I,  when  the  iodine  is  depo-  The  P»Pcr  f««ber  cont: 
he  apparatus.  The  greater  "e°'™.et» A&Z*\n\  \ 
sr.  is  not  volatilised,  but  re-    (V7H«'NM<V{Mju4J» ;  « 


L'ubig's  AnnaUn  der  Chtmie  und  Pharniacic, 
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On  Meta-Toluydin. — F.  Lorenz.—  This  base  was  pre- 
pared according  to  the  method  of  Beil*tein  and  Kuhlberg. 
It  is  a  colourless  oil,  which  on  exposure  to  air  grows 
darker  and  becomes  resinou*.  Its  boiling-point  is  197°, 
and  its  sp.  gr.  at  25'  =  o-go.8.  The  following  are  its 
characteristic  reactions  as  compared  with  ortho-toluydin 
and  para-toluydin  :— 


1.  The  base,  dissolved  in  bihydrated  sulphuric  acid,  is 
mixed  with  chromic  acid,  previously  dissolved  in  sulphuric 
acid  of  the  same  degree  of  concentration. 

Ortho-Toluydin  (Pscudu-Toluydin).— Blue  colouration, 
which  on  dilution  with  water  passes  into  a  per- 
manent violet-red. 
Mttn-Tvliiydin. —  Yellowish  brown  colouration,  be- 
coming a  clear  brown  if  heated  ;  on  the  addition  of 
a  little  water  it  becomes  a  greenish  yellow  ;  more 
water  renders  it  colourless. 
Para-Toluydin. — Yellowish  colour. 

2.  A  little  nitric  acid  is  added  to  the  solution  of  the 
base  in  bihydrated  sulphuric  acid. 

Ortho-Toluydin  (I'seudo-Tolttydin). —Orange  colour; 
brown  if  solution  is  highly  concentrated  ;  becomes 
yellow  again  on  the  addition  of  water. 
Mtta-Toluydin.  -  Immediate  reddish  colouration,  rapidly 
passing  through  intense  blood-red  to  a  dirty  dark 
red  ;  then,  on  the  addition  of  water,  orange  coloura- 
tion. 

Para-Toluydin. — Blue  streaks,  which  soon  extend, 
turning  the  whole  liquid  deep  blue.  After  one 
minute  the  colour  becomes  violet,  then  red,  and, 
after  a  few  hours,  brown. 

3.  The  base  is  dissolved  in  equal  measures  of  etber  and 
water,  and  a  few  drops  of  a  clear  solution  of  chloride  of 
lime  are  added. 

Ortho-Toluydin  (Pseudo-Tolnydin).—Tht  aqueous  layer 
turns  first  yellow  and  then  brown  j  the  ether,  de- 
canted and  shaken  up  with  a  little  dilute  sulphuric 
acid,  takes  a  very  permanent  violet-red  colour. 
Meta-Toluydin.— The  aqueous  layer  turns  a  turbid  yel- 
lowish  brown  ;  the  ethereal  takes  a  reddish  reflec- 
tion, and  if  decanted  and  shaken  with  an  equal 
volume  of  water  and  a  drop  of  dilute  sulphuric  acid, 
it  shows  a  faint  violet  colouration  in  its  lower 
stratum. 
Para-Toluydin. — No  reaction. 

The  paper  further  contains  a  description  of  the  acid  oxa- 
7H9N,C2Hi04;  the  sesqui-oxalate, 
the  neutral  oxalate  ;  the  sulphate, 
nitrate,  and  hydrochlorate  ;  metamidortho-sulpho-toluolic 
acid  and  its  salts :  tribrom-meta-toluydin ;  and  mcta- 
toluydin-sulphuric  acid  and  its  salts. 

Quantitative  Determination  of  Para-Toluydin  in 
Presence  of  Ortho-Toluydin.— F.  Lorenz. —  In  the 
Ann.  dc  Cliim.  ct  dt  Phys.  (1872),  xxvi..  249,  Rosenstiehl 
describes  a  method  for  this  determination,  depending  on 
the  insolubility,  or  sparing  solubility,  of  the  oxalate  of 
paraK'tuyjin  in  pure  ether.  o-2  grm.  of  the  mixed  bases 
are  dissolved  in  80  grms.of  ether,  and  a  solution  of  oxalic 
acid  in  ether  (1x62  firms,  acid  in  250  c.c.  ether)  is  added 
from  a  burette  as  lmi£  as  a  precipitate  is  formed.  He  main- 
tains that  the  end  of  the  reaction  can  be  easily  recognised. 
Lorenz  finds  it  better  to  place  in  the  liquid  a  piece  of 
blue  litmus  paper,  which  reddens  as  soon  as  all  the  para- 
toluydin  has  been  precipitated  in  the  state  of  oxalate. 
Thj  determination  is  still  more  accurate  if  to  the  ethereal 
solution  of  the  bases  oxalic  acid  be  added  in  known  excess. 
The  precipitaie  is  filleted  eff,  and  washed  with  a  little 
ether  ;  the  filtrate  is  evaporated  to  dryness,  the  residue 
dissolved  in  a  little  water,  and  titrated  with  decinormal 
soda,  with  tincture  of  litmus  as  indicator.  The  difference 
between  the  amount  of  oxalic  acid  thus  found  and  the 
quantity  originally  added,  gives  the  quantity  which  has 
combined  with  para-toluydin. 

Meta-Brom-Ortho-Sulpho-Toluolic  Acid. — Dr.  E. 

Weckwarth.—  Not  adapted  for  abstraction. 

Ortho-Amido-Para-Sulpho-Toluolic  Acid.— Dr.  M. 

Hay  duck. — The  author  describes  this  acid,  its  baryta  and 
lead  salts;  the  ortho-brom-para-sulpho  toluolic  acid, with 
its  potash,  baryta,  and  lead  salts  ;  its  chloride  and  amideT~~- 
the  products  yielded  on  distillation  with  hydrate  of  potash, 

viz.,  aniline,  anthranilic  acid  ;   the  chloro-toluehinona 
obtained  on  treating  the  amido  acid  with  hydrochloric  r 
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acid  and  chlorate  of  potash  ;  dibrom-ortho-amido-para- 
aulpho-toluolic  acid,  obtained  by  treating  the  ortho-amido- 
para-sulpho-toluolic  acid  with  bromine ;  diazo-ortho- 
amido-para-sulpho-toluolic  acid  ;  ortho-cresol-para-sul- 
phuric  acid  with  its  salts  ;  the  nitro-diazo  compound  ; 
nitro-ortho-cresol-para-sulphuric  acid ;  and  uitro-ortho- 
brom. para-sulpho-toluolic  acid. 

New  Nitro-Toluydin. — O.  Cumerth. — This  compound 
forms  long,  pale  yellow,  crystalline  needles,  grouped  con. 
centrically,  sparingly  soluble  in  water,  but  readily  in 
alcohol.  It  dissolves  in  concentrated  acids,  forming  very 
unstable  compounds.    Its  formula  is  C7H<;(N02)NH2. 

Para-Amido-Ortho-Sulpho-Toluylic  Acid.^Dr.  F. 
Jensen. — This  acid  has  the  composition — 
C7H6(NH2)S03H,HiO. 

It  forms  hard,  colourless,  well-developed  rhombohedral 
crystals,  but  never  pale  yellow  long  columns,  h  does  not 
lose  its  crystalline  water  over  sulphuric  acid,  and  deeom- 
poses  at  elevated  temperatures  without  fusion.  It  is 
sparingly  soluble  even  in  warm  water,  and  insoluble 
in  alcohol  and  ether. 

Certain  Decompositions  of  Pyruvic  Acid.— Dr.  C. 
Bdttinger. — A  very  long  paper,  not  adapted  for  abstraction. 

Acenaphthen  and  Naphthalic  Acid. — Arno  Behr  and 
W.  A.  van  Dorp. — A  characteristic  of  acenaphten  is  its 
picric  acid  compound,  which  is  very  permanent,  forming 
orange  prisms,  and  is  sparingly  soluble  in  alcohol.  The 
authors  describe  naphthalic  acid  and  certain  of  its  salts, 
naphthalimid,  naphthal-methylic  ether,  and  acetylen- 
naphthalin. 

Volume  Constitution  of  Solid  Bodies.— Dr.  H. 
Schrceder.— The  author  examines  the  isostcrism  of  the 
corresponding  scleniates  and  chromates. 

Examination  of  Coal  Tar  Oils  more  Volatile  than 
Benzol. — K.  Hclbing.— We  shall  endeavour  to  insert  this 
paper  in  txtenso. 

Examination  of  a  New  Fossil  Resin. — K.  Helbing. 
— This  resin  is  found  sparingly  in  a  stone  quarry  at 
Enzenau,  between  Tola  and  Heilbrunn.  It  has  a  dark 
brown  colour,  a  resinous  lustre,  and  a  conchoidal  fracture. 
It  is  faintly  translucent  on  the  edges,  very  friable,  and  gives  a 
yellowish  grey  powder.  At  300s1  it  is  still  solid.  If  heated 
upon  platinum-foil  it  melts  and  burns,  giving  off  a  pleasant 
aromatic  odour,  and  leaving  a  bulky  carbonaceous  residue. 
It  was  found  interspersed  with  iron  pyrites  in  so  line  a 
state  of  division  as  only  to  become  visible  on  elutriation. 
It  was  composed  of— 

Carbon   74' '5 

Hjdrogen    9-53 

Oxygen   191 

Bisulphide  of  iron     ..    ..  14  41 

1 0000 

The  ash  being  deducted,  its  percentage  composition  is— 

Carbon   86  68 

Hydrogen  11*14 

Oxygen   218 

ioo-oo 

On  treating  10  grms.  of  the  finely-pulverised  resin  with  ether 
a  portion  waB  dissolved.  The  ethereal  solution  had  a 
yellowish  brown  colour,  with  a  green  fluorescence ;  and 
after  evaporation  left  2  8  gtms.  of  a  brown  resinous  mass, 
which  became  brittle  when  dried  at  100",  and  yielded  a 
pale  yellow  powder.  By  repeatedly  treating  with  hot 
alcohol  the  part  soluble  in  ether  a  portion  was  extracted. 
The  portion  soluble  in  ether,  but  not  in  alcohol  amounts 
to  19  per  cent ;  the  pait  soluble  in  both,  to  9  per  cent ; 
and  the  residue,  insoluble  in  both,  72  per  cent.  Bisul- 
phide of  carbon,  benzol,  and  chloroform  dissolved  the  two 
former  portions,  but  had  no  action  on  the  insoluble  residue. 
The  latter  portion  gave  on  analysis- 


Carbon    73' 1 2 

Hydrogen    930 

Bisulphide  of  iron      ..    ..  17-10 

~  ,  ,  .  .  99  5* 
Or  deducting  the  pyrites — 

Carbon   SSzr 

Hydrogen    1122 


99'43 


Ladenburg. — A  hypo- 


On  Cymols.— F.  Fittica.— The  author  contends  that 
the  cymols  from  camphor,  oil  of  ptychotis,  and  thymol  are 
identical,  and  that  the  propyl  which  they  contain  is  the 
normal  form. 

Constitution  of  Benzol.--A. 
thetical  paper. 

Derivatives  of  Phloretin.— Hugo  Schiff.— The 
pounds  spoken  of  are  phloretinic  acid,  phloroglucin,  phloro- 
glucid,  and  triphloretid.  The  author  has  endeavoured  to 
convert  csitain  fatty  and  aromatic  oxycarbon  acids  into 
tannic  acids  by  the  action  of  the  oxychloride  of  phosphorus. 

Reimann'i  Farbtr  Ztitung,  No.  a8,  1874. 

This  number  contains  a  continuation  of  the  directions 
for  dyeing  plushes ;  receipt  for  a  black  on  woollen  felt ; 
i  continuation  of  article  on  management  of  vats;  production 
j  of  a  fine  violet  ground  on  vatted  cottons;  orange  reserve 
for  indigo-blue  styles ;  steam  colours  for  thibets,  shawls, 
&c;  and  crimson  for  woollen  and  mixed  garments. 

No.  29,  1874. 

This  number  contains  a  notice  of  an  aniline  ponceau 
made  by  Schlumberger,  of  Brussels,  the  manufacture  of 
which  is  not  explained.  The  patent  colours  of  Croissant 
and  Brelonniere  are  now  manufactured  on  the  large  scale, 
and  are  found  useful  for  browns,  greys,  and  drabs.  The 
water  used  must  be  free  from  lime.  Cotton  goods  after 
dyeing  are  raised  in  a  weak  boiling  bath  of  bichromate  of 
potash,  passed  through  a  dilute  boiling  solution  of  soda, 
washed,  and  dried.  There  are  receipts  for  blue-black, 
green,  and  bright  madder  red  on  wool ;  conclusion  of  the 
treatise  on  plushes  ;  a  receipt  for  a  light  blue  on  cotton 
yarn  ;  an  orange  reserve  for  indigo  styles  ;  receipts  for 
a  brown,  two  shades  of  firecn,  and  marine  blue  on  felt  hats, 
and  for  printing  with  indigo  by  the  hydrosulphite  process. 

No.  30,  1874. 

Aniline  Black  for  Printing  Yarns.— The  following 
colour  is  recommended  for  block  work: — 

Gum  tragacanth  water     . .       1  litre. 

Water   ij  „ 

Sublimed  aniline  black     . .    2S0  grms. 
Chlorate  of  potash     . .    . .     80  „ 
Water   i\  litres. 

The  "  sublimed  aniline  black "  is  only  prepared  by 
Schlumberger,  of  Brussrls.  After  printing,  dry  and  age 
for  forty-eight  hours  at  30s  with  a  damp  atmosphere.  As 
soon  as  the  colour  appears  of  a  greenish  black  wash,  and 
pass  through  a  weak  chromatc  bath,  and  then  through 
soda.  Wash  and  dry.  This  number  contains  a  continua- 
tion of  the  paper  on  fixing  indigo  by  the  "  hydrosulphite  " 
process  ;  receipts  for  dark  and  light  greens  on  linen  and 
cotton  ;  for  a  pansy,  lavender,  and  prussian  blue  on  cloth. 

Gold  Lacquer  for  Leather.— Make  a  concentrated 
solution  of  magenta  in  an  alcoholic  solution  of  shellac. 

Dingler's  Green. — A  mixture  of  phosphate  of  chrome 
and  phosphate  of  lime. 

Ccerulignon.— Fischer,  on  thickening  this  supposed 
blue  colour  with  gum.  printing,  was-hing,  and  passing  a 
chiome  bath,  obtained  not  a  blue  but  an  orange. 

No.  31,  1874. 

This  number  contains  directions  for  dyeing  Nicholson 
blue  in  rhyme;  a  receipt  for  printing  black  upon  wooller 

Digitized  by  Google 


1 68 


Notes  and  Queries. 


t  Chemical  News, 

1  October  2,  1874. 


goods  for  rainbow  effects  ;  formula:  for  different  shades  of 
mode  on  shoddy  ;  a  straw  colour  on  woollen  yarn  ;  and  a 
Bismarck  brown  on  felt  hats.  There  is,  further,  a  con- 
tinuation of  the  instructions  for  working  the  new  "  hydro- 
sulphite  "  vat. 

Coupler's  colour  works  at  Poissy,  near  Paris,  the 
establishment  where  the  nitro-benzol  colours  originated, 
are  said  to  be  finally  closed. 

As  a  test  for  dextrin  fraudulently  introduced  into  gum- 
arabic,  it  is  recommended  to  pour  a  concentrated  solution 
of  ferric  chloride  upon  the  mixture.  The  gum-arabic 
adheres  to  the  bottom  of  the  vessel,  whilst  the  dextrin 
remains  loose. 

The  ancient  Egyptians  are  said  to  have  used  as  ink, 
soot  suspended  in  a  boracic  solution  of  shellac. 

Les  Mondes,  Rtvue  llcbdomadaire  da  Sciences,  par  L'Abbe 
Moigno,  No.  16,  1874. 
Numerical  Relations  Between  the  Volume  of  Com- 
pound Bodies  and  the  Atomicity  of  their  Elements. 

—  If.  Mchay.— If  the  formula  of  a  carbonated  compound 
body  is  written  under  a  double  volume  of  that  of  the 
quantity  of  hydrogen  taken  as  an  equivalent,  it  will  be 
observed  that  the  sum  of  the  atomicity  of  all  the  elements 
comprised  in  this  formula  is  an  even  number,  and  that  the 
number  of  the  atomicities  of  each  of  the  elements  wh  ch  it 
contains  is  a  multiple  of  the  atomicities  of  these  elements. 

Specific  Heat  of  Bodies,  and  Density  of  the  Ether. 

—  M.  Ch.  Puschl.— The  author  points  out  a  connection 
between  the  anomalous  specific  heat  of  carbon  and  the 
anomalies  offered  by  its  transparency,  with  regard  to  the 
thermic  radiation  of  bodies  at  a  low  temperature.  He 
holds  that  the  vis  viva  of  atomic  movements  in  solid 
bodies  is  small  in  proportion  to  the  quantity  of  rays 
accumulated  by  reflection  in  the  ether  occupying  the  in- 
terstices between  the  atoms;  bodies  arc  almost  absolutely 
opaque  for  their  internal  radiation  whilst  the  temperature 
docs  not  exceed  ordinary  limits;  the  weights  of  the 
chemical  equivalents  of  bodies  are  not  relative  atomic 
weights,  but  rather  quantities  of  weight  having  an  equal 
atomic  surface. 

Paper  from  Mulberry  Bark.— The  bark  of  the  mulberry 
tree  can,  it  is  said,  be  easily  and  cheaply  converted  into  an 
excellent  material  for  paper. 

New  Method  of  Making  Pulp  for  Paper. — V.  E. 

Keejan  forces  a  cold  alkaline  lye  into  the  pores  of  the 
woody  fibre  of  plants  by  hydraulic  pressure.  After  this  a 
simple  washing  suffices  to  obtain  the  mass  in  a  suitable 
condition. 

Anderson's  University.  -Professor  Dittmar,  E.R.S.E., 
Owen's  College,  Manchester,  has  been  appointed  to  the 
Chair  of  Scientific  Chemistry  at  Anderson's  University. 
Mr.  Dittmar  succeeds  Dr.  Thorpe,  F.R.S.E.,  who  is  now 
Professor  of  Chemistry  at  the  Yorkshire  College  of  Science, 
Leeds. 
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The  Origin,  Definition,  and  Classification  0/ Colours  ;  the 
Treatment  of  the  Kau-  Materials ;  the  best  Formula  and 
the  newest  Processes  for  the  Preparation  of  every 
description  of  Pigment,  and  the  necessary 
Apparatus  and  Directions  for  its  Use ; 
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NOTES  AN_D_ QUERIES. 

Preparing  Crystals  of  Phosphorus.— W.  Doncbu  Herman 
[Chrm.  Ctntr.,  1S74,  31  srtd  J.  Lawrence  Smith  iD'itgt.  I'vlyt.  Jonrn., 
ccxi.,  4<>i).  Jvion.  than.  SCC.  II.  scries,  vol.  xii.,  pace  069.  gire 
methods!  for  preparing  cr)t,tals  of  phosphorus,  by  exhausting  a  tube, 
iraled  up  at  one  end,  containing  a  piece  of  pfaosptwua,  scaling  up 
the  other  cad  when  exhnuiterf,  and  slowing  it  to  stand  for  a  lew 
weekn.  Two  years  ago  1  proposed  to  try  the  action  of  phosphorus 
on  nitrogen  ras.  1  filled  a  tube,  staled  up  at  one  end,  with  nitrogen 
pay  plated  a  piece  of  phosphorus  in  it.  ar.d  fcaled  up  the  other  end. 
I  then  heated  it  before  the  lire,  melted  the  phosphorus  and  spread  it 
over  the  bides  01  the  tube,  and  placed  it  or.  one  side,  thinking  of  heat- 
ing it  in  a  wnlcr-batb.  On  looking  at  it  a  few  days  after,  I  *as  sur- 
prised to  find  small  crystals  beginning  to  form,  so  1  abandoned  the 
idea  ol  heating  it  any  Luther,  but  allowed  the  crystals  to  form,  tn 
about  n  month  beautiful  colourless  cryii.iU  had  tormcd  on  the  sides 
ol  the  lube.  The  crystals  remained  colourless  four  or  five  months, 
and  then  gradually  turned  lemon-yellow.  At  Ihe  present  time  a  great 
number  have  disappeared,  the  tube  having  a  small  hole  in  it,  caused 
by  Ihe  expansion  of  the  gas  when  sealing  up  the  tube.-GeoROl 
WltlWtU,  F.C.S. 


Extract  from  a  Kevin;  of  thii  Work  in  the  British  Tr.pb  lottkJUL 
of  Sfftemoer  1,  1*74. 

"  So  far  as  we  can  judge,  ihe  preface  in  no  way  overstates  the  case 
in  claiming  this  work  to  be  "  by  lar  the  most  thorough  and  complete 
treatise  upon  the  important  subject  which  it  considers  ever  published 
in  the  English  language.'  It  is  furnUhcd  with  a  lull  index,  and  its 
mechanical  leatures.  we  may  add,  reflect  credit  on  the  publishers." 

London:  SAMPSON  LOW,  MARSTON,  LOW,  &  SEAKLE 
1S8,  Fleet  Street. 
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piements  of  Metallurgy:  a  Practical  Treatise 

'  on  the  Art  of  Extracting  Metals  from  their  Ores.  By  J .  Arth  r  a 
PHILLIP*,  M.  Inst.  C.E.,  F.G.S..  F.C.S.,  &c,  Aneien  F.lcve  de  1  Fcole 
des  Mines,  Parts;  Author  of  "  Mining  and  Metallurgy  of  Gold  and 
Silver,"  *c. 


"  There  is  certainly  no  treatise  in  the  language  calculated  to  | 
of  such  general  utility  to  ihe  Student  really  seeking  sound  pra 
information.   .    .   .   The  value  of  the  book  is  almost  inestimable."— 
Mining  Journal. 

London:  CHARLES  GRIFFIN  &  CO.,  10,  Stationers'  Hall  Court. 
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ON    ARSENIC  FLUOUiDK. 
n.v  :;.  w.  kmfkson  macivok. 


is  obtained  by  the  action  of 
on  .an  intimate  mixture  of  dry 


Arsenic  triilnortde,  "A 
sulphuric  ac!  I  liljSO. 

calcium  fluori  !c  with  anhydrous  arsenic  trioxide,  con- 
tained in  a  small  leaden  retort.  At  a  low  temperature  it 
distils  over,  and  may  be  collected  in  a  dry  glass  receiver. 
The  reaction  which  takes  place  is  represented  by  the 
following  equation  :— 

3M,S04  +  "As"/)-  +  3Ca"F .  - 
jCri"SO,J  3HjO  +  -"As"1'j. 

Arsenic  iridunride  is  a  cotoutle??,  very  volatile  liquid. 
em:tt:n.j  den -v  vapours  on  exposure  to  the  air,  and  boiling 
tinker  the  ord-.nary  atmospheric  pressure  at  6  j  to  GO  C  Its 
specific  grav.ty  is  .  c  6G.  It  i-.  m:scib!e  with  al  colic:  1  and 
ether.  Wat  or  ■Timcdiutely  decomposes  it,  with  pro  !t:cti-.  n 
of  arsenic  triox  !<;  and  hydrofluoric  acid.  When  perfectly 
anhydrous,  it  do.-s  iv>t  exert  any  action  on  gla--s.  but  in 
the  presence  of  a  small  q  aantity  of  water  it  e-jir.'  ie>  that 
substance.  When  submitted  to  the  action  of  a  stream  of 
dry  amnio ai*.  it  absorbs  a  rjn  intity  of  the  .-.a-;,  vie!  lia  ;  a 
white,  non-cry-ta'.hr.e  r.ia-s  which  dis«. dve3  in  alcaliol 
ami  ether,  but  is  decompo-cd  by  water,  with  form:.: ion  of 
ammonium  fluoride  .ami  a:»ctrte. 

G!a<g  iw. 


I  phurous  acid.  In  order  to  render  such  acid  fit  for  use, 
potassium  permanganate  mir.t  be  added  until  the  colour 
cxictly  ceases  to  be  discharged. 

I  have  lately  had  occasion  to  analyse  a  large  number  of 
trap-rock?,  and  hive  found  that  in  every  case  I  obtained 
a  far  larger  percentage  of  ferrous  oxide  by  dissolving  the 
mineral  in  hydrofluonc  acid,  than  by  fluxing  it  with  sodium 
and  potassium  carbonate. 

Thus,  in  the  analysis  of  it  trap-rock  which  contained 
12  per  cent  of  manganous  oxide,  I  obtained  573  per  cent 
of  ferrous  oxide  by  solution  in  hydrofluoric  acid,  whereas 
the  method  of  fluxing  only  yielded  13  per  cent. 


NEW  APPARATUS  FOR  THE  CONDENSATION 
OF  AMMONIA   AND  CHLORINE. 

By  SERGIUS  KeiKN,  St.  Petersburg. 

Fok  the  purpose  of  condensing  ammonia  and  chlorine, 
Faraday  used  a  strong,  bent,  scaled  tube.  It  being 
necessary  to  break  this  tube  after  every  experiment,  in 
order  to  obtain  the  condensed  gas,  I  employ  an  apparatus 
of  the  following  description,  which  has  this  merit,  that  it 
will  serve  for  an  indefinite  number  of  experiments  : — 

The  apparatus  consists  of  a  strong  b  :it  tube,  as  shown  ; 
one  end  being  sealed,  and  the  other  formed  into  a  sphere 


ON   THE   ESTIMATION    OF    FERROUS  OXIDE 
IN  SILICATES. 
H)  WILLIAM  EARLY, 
Demonstrate*  of  Chemistry  in  Trinity  Collcgv,  Dub'ie. 

Thf.  accurate  estimation  of  ferrous  oxidea  in  silicates 
which  are  insoluble  in  acids  is  a  task  of  well-known  diffi- 
culty, and  the  methods  usually  employed  are  open  to 
obvious  objections.    The  process  generally  recommended 
Consists  in  fluxing  the  powdered  silicate  with  a  mixture 
of  potassium  and  sodium  carbonate,  or  with  potassium 
acid  sulphate,  and  sub-equtrtly  dissolving  the  (luxe!  mass 
in  hydrochloric  or  sulphuric  acids,  ai-d  titrating  with, 
potassium  permanganate  or  bichromate.  No*  this  method 
is  evidently  subject  to  the  following  sources  of  error  :  — - 
(1)  During  the  fluxing,  the  feMous  oxide  will  inevitably 
absorb  oxygen  fium  the  air  ;  (i.i  if  man  panics  oxide  is 
present.it  is  always  pas ti ally  converted  into  potassium 
tnunganate,  which,  on  additi  m  uf  acid,  will  oxidise  the 
ferrous  salt.    The  following  process,  which  I  have  prac- 
tised with   success,  is  flee  from  the  above-mentioned 
sources  of  error,  and  may  be  rocommen  I.-d  for  the  case 
and  rapidity  of  its  nccompltFhnie.it  :  — 

About  2  rjrins.  of  tl;e  finely- powdered  mineral  are  placed 
in  a  deep  platinur.t  crucible,  and  .pi  c.c.  of  hvdrofluorx 
acid  (containing  about  co  percent  HFj  art  added.  The 
whole  is  heated  to  near  the  boiling-point,  and  occasionally 
stirred  with  a  platinum  wire  until  the  disintegration  of 
the  silicate  is  complete,  which  usually  lakes  place  in  about 
ten  minutes,  lo  c.c.  of  sulphuric  add  diluted  with  .an 
equal  volume  of  water  are  now  added,  and  the  heat  is 
continued  for  a  few  minutes.  The  crucib!  .-  an  1  its  ton- 
tents  are  then  quickly  cooled,  diluted  with  water  which 
has  been  freed  from  oxygen  by  previous  '.)  >  '.in.',  and  the 
ferrous  salt  present  is  estimated  by  titration  with  potas- 
sium permanganate  nr  bichromate. 

It  may  be  remarked  that  hydrofluoric  acid  which  has 
been  prepared  in  a  leaden  vessel  invariably  contains  stil- 


having  two  cocks,  one  on  each  side  of  the  sphere.  In 
order  to  obtain  cither  of  these  condensed  gases,  chloride 
of  silver  saturated  with  ammonia,  or  hydrate  of  chlorine 
(ClioHjO),  is  introduced  into  the  sealed  end  of  the  tube 
through  the  cocks.  The  cocks  being  then  cloaed,  the 
operation  is  conducted  in  the  usual  manner. 


AMOUNT  OF  CARBONIC  ACID  IN  THE  AIR  OF 

CANAL  liOATS. 

fly  CUAKI  I  S  A.  CAMERON,  M  R, 

Pr-i'mor  el  llv;;uui-.  It  :yjl  C.Che-  cr"  Sui .  .a..  -.  Cr.crr.iiJ  an 4 
Sanitary  UUi.Lr,  C<-r|--.--rci;.ei  u  l)c:.<.ia,  ■  c. 

(1).  Cauin,  1S3 i  cubic  fx-t;  three  occupants,  each  having 
0 1  i  cubic  feet.  No  windows  or  ventilators  except,  for  the 
latter,  a  hatch,  \  square  feet  ;  height  of  cabin,  3  ft.  g  in.; 
close  iron  stove,  burning  peat.  Amount  of  carbonic  acid 
(8  a.m.),  0-34  per  cent. 

(2).  Cabin,  4ft.  3  in.  high,  400  cubic  feet  ;  a  close  iron 
stove  burning  peal  ;  three  occupants,  but  t  wo  ab  ent  t lits 
night  before  examination.  Amount  of  carbonic  acid, 
O'orji. 

(31.  Cabin,  3)  feet  high,  350  cubic  feet;  stove  burning 
peat.  No  opening,  save  hatch  of  .j  '■quare  feet  :  occupants, 
two  men  and  a  bov.  Air.  at  7.30  a.m.,  felt  very  close. 
Amount  of  CO^,  0-363  per  cen'. 

(.;).  Cabin,  4  ft.  in  tn.  in  hei.-ht;  160  c  ub  e  fc  .  No 
ventilators,  save  hatch  of  3  sq.iai>-  f ■_-  _ t ;  iron  '  :ove,  b  irning 
peat;  three  men  -.hep  in  one  hi--!,  a  bov  in  another,  and 
two  dogs  on  the  floor.  Air  a.m. I  felt  oppressive. 
Amount  of  carbonic  acid,  0-0,5. 
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Chemical  Studies  of  the  Peppers  of  Commerce.  { 
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The  persons  sleeping  on  board  canal  boats  are  very 
liable  to  phthisis,  and  other  diseases  produced  or  aggra- 
vated by  breathing  vitiated  air. 


THE  NEW  DYES  OF  CROISSANT  AND 
BRETON  NI  ERE. 
By  ADOLPHE  OTT. 

The  new  dyes  of  Messrs.  Croissant  and  Bretonniere,  of 
Laval  (Dept.  Mayenne,  France),  comprise  all  shades  of 
brown,  yellow,  and  grey  ;  some  tints  of  lilac,  greys,  and 
violets,  also  a  colour  very  nearly  approaching  black,  have 
thus  far  been  produced.  They  are  not  very  brilliant 
when  compared  with  the  aniline  dyes,  but  they  are  of  a 
peculiar  warmth  of  tone,  which  makes  them  especially 
suited  for  fashion  colours  (Modefacrben).  In  combination 
with  the  wood  and  extract  colours,  as  well  as  with  the 
aniline  dyes,  very  beautiful  new  shades  are  obtained. 
Besides,  they  surpass  in  durability  any  dyes  known,  being 
not  in  the  least  affected  by  either  strong  acids  or  alkalies. 
The  sources  from  which  the  new  colouring  matters  are 
obtained  embrace  almost  all  organic  substances,  amongst 
which  are  more  particularly  mentioned  :— Wood,  sawdust 
of  all  kinds,  humus  and  vegetable  detritus,  lichens  and 
mosses,  bran,  farina,  gluten,  starch,  fecula,  sugar,  glucose, 
cellulose,  paper  and  cotton  waste,  tannin,  gallic  acid, 
gelatin,  casein,  fibrin,  blood,  horn,  soot;  tartaric,  citric, 
and  formic  acids  and  their  alkaline  salts ;  resin ;  aloes, 
guaiacum,  dragon's  blood ;  gum  resins,  such  as  gum- 
lac,  &c. 

The  process  by  which  those  dyes  are  produced  consists 
in  the  iicatment  of  the  organic  body  to  be  operated  upon 
with  certain  sulphides  at  a  more  or  less  elevated  tempera- 
ture, according  to  the  nature  of  the  substances  under 
treatment  and  the  tint  required.  The  process  of  manu- 
facture is  exceedingly  simple ;  it  requires  neither  costly 
nor  complicated  apparatus,  and  little  labour.  According 
to  a  calculation  of  Messrs.  Wirth  and  Co.,  in  Frankfort- 
on-the-Maine,  who  are  the  sole  agents  for  the  inventors, 
the  cost  of  a  factory  for  the  production  of  100,000  lbs.  per 
year  will  not  exceed  £2010,  while  the  net  profit  appears 
to  be  much  greater  than  that  reaped  in  the  manufacture  of 
the  aniline  colours. 

The  new  d)es  are  generally  of  a  much  greater  intensity 
than  most  natural  dyes :  they  are  soluble  in  water, 
and,  what  is  very  important,  especially  in  calico-printing, 
they  adhere  to  the  fibre  without  any  mordant — still  they 
are  mostly  fixed  by  means  of  bichromate  of  potash  ;  and 
finally  they  are  cheaper  than  any  dyes  known. 

The  Societe  Industrielle  de  Mulhouse  (Alsace)  has 
expressed  itself  very  favourably  on  these  products,  and 
will  shortly  publish  an  extensive  report.  Favourable 
testimonials  were  also  given  by  dyers  from  Lille,  Roubaix, 
Tourcoing,  Rouen,  Cholet,  and  Laval,  and  for  a  year  and 
a  half  the  inventors  have  carried  out  their  process  in  their 
own  factory,  where  it  can  be  witnessed.  The  dyes  are 
known  in  France  as  "Grands  Ttinis."  I  understand  that 
a  factory  of  these  new  products  is  already  in  operation  in 
Gottingen,  and  that  others  are  to  be  erected  in  Breslau 
and  in  this  city. 
FrsnMort-on-the-Msine. 
Sept.  30, 1874. 


CHEMICAL  STUDIES  OF  THE  PEPPERS  OF 
COMMERCE. 
By  A.  WVNTER  BLYTH,  M.R.C.S.,  L.S.A..  A.K.C.; 
Analyst  to  the  County  of  Devon  ;  Medical  Officer  of  Health,  &c. 

It  will  be  indispensable  for  some  time  to  wmc  to  accu- 
mulatc  facts  on  the  properties  of  articles  of  food  in  the 
pure  state.  The  exact  amount  of  ash,  the  solubility  of 
substances  in  different  liquids,  the  specific  gravity  of  the 
aqueous  infusion,  &c,  many  of  them,  when  applied  to 
foods,  wholly  uninteresting  to  the  ordinary  chemist, 


become  of  gTeat  value  in  the  technical  exami 
articles  suspected  of  adulteration.   However  unim 
some  slight  variation  in  solubility,  for  example,  mat 
in  a  purely  chemical  sense,  yet  if  that  variation  be.wi" 
certain  limits,  constant,  it  is  of  the  greatest  utility  to 
Public  Analyst. 

Tha  peppers  I  have  examined  were  obtained  from  the 
importers  in  the  berry,  and  ground  by  myself;  tbey  are, 
I  believe,  specimens  of  pure  pepper.  The  following  are 
the  methods  adopted  in  the  examination  :— 

The  ash  was  burnt  at  a  very  low  temperature  in  a 
platinum  dish,  supporting  a  chimney  to  increase  the 
draught ;  the  soluble  ash  was  obtained  by  boiling  the  ash 
I  with  water,  filtering,  evaporating  the  soluble  ash  down  in 
a  platinum  dish,  heating  to  dull  redness,  and  weighing ; 
the  aqueous  extract  by  putting  4  grammes  of  pepper  in  a 
I  large  flask  with  500  c.c.  of  water,  distilling  over  200  c.c, 
I  returning  these  into  the  flask,  when  cool  filtering,  weighing, 
and  evaporating  1'0th  ;  the  ammonia,  by  taking  5  c.c.  of 
the  last  liquid  and  distilling  it  with  50  c.c.  of  alkaline 
permanganate  by  Wanklyn's  method  ;  and  the  alcoholic 
extract,  by  treating  about  1  grm.  of  the  dry  pepper  with 
repeated  quantities  of  alcohol,  and  boiling  for  some  time 
in  a  flask  connected  with  a  reversed  Liebig's  condenser. 
I  have  not  yet  estimated  the  piperine  in  the  peppers ; 
indeed,  although  it  can  be  extracted  with  comparative 
ease,  the  crystallisation  of  the  alkaloid  and  the  separation 
of  the  resin  takes  up  so  much  time  that  the  process,  how- 
ever  satisfactory,  cannot  be  very  attraAive  to  analysts, 
who  have  to  examine  a  great  number  of  samples  in  a  short 
time. 

Ash. 


Total  Aih. 


Soluble  Ash. 


Per 


Penang   2-2120 

Tellicherry   3*3800 

Sumatra    26260 

Malabar    3'453<> 

Trang   2-5380 

A  white  pepper,  ground  ] 

by  myself,  bought  at  \  0  5584 


a  retail  shop 
Long  pepper 


44720 


Pcpp*r  in 
the  Dry 
Stftte. 
Per  cent. 
4-189 
577O 
4316 

5195 
4775 

I-I20 

8308 


Pepper  in 
its  Or^innry 
Condition. 
Per  cent. 
38480 
53460 
33340 
46740 
4'2IIO 

0-7889 
71543 


The  first  five  peppers  give,  as  the  mean  of  tbe  soluble 
ash,  2  84  per  cent  of  the  dried  substance,  the  two  extreme* 
being  respectively  3-453  and  2  2 12.  The  mean  of  the 
total  ash  of  the  five  peppers  is  4-845  per  cent,  the  two 
extremes  being  4189  and  5770. 

Hygroscopic  Moisture. 

Per  cent. 

Penang    953  > 

Tellicherry   12908 

Sumatra    10-103 

Malabar    10-548 

Trang   11-664 

Long  pepper    10*778 

It  is  worthy  of  note  that,  as  the  peppers  were  finely 
powdered  and  kept  on  the  water-bath  for  many  bours, 
besides  water,  the  volatile  oil  would  to  a  considerable 
degree  be  dissipated. 

The  total  loss  of  weight  may  be  sttfed  generally  at 
ti  per  cent. 

Alcoholic  Extract. 

Grm  1.  per  cent  of 
Dry  Pepper. 

Penang  7*650 

Tellicherry  7"Sj6 

Sumatra   6-450 

Malabar  6375 

Trang  6300 

The  white  pepper  before-mentioned . .  7-650 
 2000 
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The  extract  was  thoroughly  dried  before  weighing ;  it  may 
be  said  to  be  never  less  than  6  per  cent  in  black  and  white 
peppers.  The  small  extract  yielded  by  long  pepper  is 
noteworthy. 

Aqueous  Extract. 

The  Dry  Substance 
yield*  to  Water. 
Per  cent. 

Penang    18-335 

Tellicherry   16-500 

Sumatra    17500 

Malabar   20-375 

Trang   18-175 

Long  pepper    16-825 

The  total  ammonia  yielded,  in  the  manner  before- 
mentioned,  expressed  in  percentage  :— 

xoo  grms.  of— 

NH,.  Nitrogen. 

Penang  pepper  yield  to  water  0  450  =  0  370 

Tellicherry    „         „  0450  =  0-370 

Sumatra        „         „  0-375  =  0310 

Malabar        „         „  0-295  =  °'243 

Trang           „         „  0325  =  0300 

Long  „         „         0175  =  0144 

As  100  parts  of  piperine  contain  4-9  of  nitrogen,  if  the 
nitrogen  be  considered  as  dissolved  piperine,  the  mean  of 
the  piperine  boiling-water  takes  up,  and  when  cold  retains, 
of  the  first  five  peppers =0-0 17.  The  small  yield  from 
long  pepper  is  a  great  distinguishing  mark. 

Barnstaple,  Sept.  jj,  1874. 


NOTES    UPON    ANIMAL  CHARCOAL. 

THE    PRESENCE    OF    FERROUS  SULPHIDE 
IN  CHAR. 
By  ROBERT  FRAZER  SMITH.  F.CS. 

All  chemists  usually  state  the  total  sulphur  in  char  as 
calcic  sulphate,  even  when  :he  sample  is  from  an  old 
working  slock.  When  any  notice  is  taken  of  sulphides 
they  are  generally  reported  as  calcium  monosulphide.  It 
appears  to  me  that  ferrous  sulphide  is  always  the  sulphur 
compound  present,  and  not  the  calcium  sulphide.  The 
latter  occurs  in  new  char  in  exceedingly  minute  quantity. 
All  the  calcium  sulphides  are  soluble  in  acetic  acid  with 
evolution  of  HjS. 

Anhydrous  ferrous  sulphide  is  not  in  the  least  affected 
by  this  acid,  bat  with  HC1,  however  dilute,  at  once 
evolves  HjS.  1  he  majority  of  chars  when  boiled  with 
glacial  acetic  acid  (free  from  mineral  acids)  fail  to  yield 
the  faintest  trace  of  HaS,  If  now  the  residue  from  the 
acetic  acid  be  washed  and  HC1  added,  H2S  will  come  off 
in  abundance. 

Expt.  1.— A  mixture  of  calcic  sulphate  and  lamp-black, 
heated  in  a  crucible  to  a  full  red  heat,  on  cooling  was 
treated  with  acetic  acid.  The  whole  of  the  sulphides 
were  decomposed  by  the  acetic  acid,  and  HC1  failed  to 
evolve  any  more  H2S  from  the  residue. 

Expt.  2. — Powdered  recently  prepared  iron  sulphide 
was  boiled  with  glacial  acetic  acid,  but  no  HjS  was  liber- 
ated. It  would  therefore  appear  that  the  iron,  and  not 
the  lime  compound  is  what  we  have  to  deal  with  in  char. 

It  is  undoubtedly  the  caBe  that  the  sulphur  is  produced 
in  the  revivification  from  calcic  sulphate  at  the  expense  of 
the  carbon,  but  the  sulphur  transfers  itself  at  once  to  the 
iron.  The  following  are  the  amounts  of  sulphur  stated  as 
such  in  three  working  stocks  from  well  known  and  suc- 
cessful sugar  refineries  in  various  parts  of  Britain.  The 
iron  is  also  stated  for  comparison. 

I.         II.  III. 

Sulphur  0*15      0-19  0-27 

Iron  0-43      0-24  0-71 

Calcic  sulphate         0-33     0  51  0-17 


An  attempt  was  made  to  find  out  in  which  grist  of  char 
the  most  free  sulphur  (or  ferrous  sulphide)  resided. 

A  sample  gave  when  divided  into  these  various  sizes- 
Above  1 2  meshes  per  inch  =  0-25  sulphur 
12  to  16  „  ,,  „  017  ,, 
16  to  24  ,,  „  „  016  ,. 
24  to  30  „  „  ,,017  „ 
30  to  40  „  „  „  o-iS  „ 
40  to  50  „  „  „  o  rg  „ 
Under  50  „     .,    ,,017  „ 

Some  continental  refiners  use  caustic  soda  to  remove 
organic  matter  from  their  char  previous  to  burning. 

Expt.  3.  —1  lb.  stock  char  was  boiled  with  distilled 
water  containing  \  per  cent  sodium  hydrate  upon  the  char 
taken.  After  perfect  washing  and  drying  the  sulphur  was 
estimated. 

Total  sulphur  stated  as  calcic  sulphate- 
Char  before  treatment     ..    1-125  per  cent. 
Char  after  treatment . .    ..   0-915  ., 


Sulphate  lost   0-210 

But  the  sulphate  as  such  amounted  to — 

Before  treatment      . .    . .     0-26  per  cent. 
After  treatment   0*27  ,, 

Consequently  the  soda  attacked  the  sulphides  in  pre- 
ference to  the  sulphates.  A  foreign  refinery  char,  in 
which  soda  was  used,  yielded — 

Calcic  sulphate    1*520 

Sulphur  0012 

Ferrous  sulphide  is  quite  readily  decomposed  by  alka- 
lies, and  all  the  evil  effects  known  to  arise  from  the  pre- 
sence of  an  excess  of  sulphide  in  char  can  be  much  more 
easily  explained  by  assuming  its  presence  in  preference  to 
calcium  sulphide.  A  curious  deposit  is  frequently  seen 
on  the  inside  of  the  kiln  pipes  in  certain  houses,  in  fact, 
more  or  less  in  all,  but  when  in  great  abundance  is  an 
evidence  0  f  excessive  heating.  The  following  results  ex- 
press its  composition. 

I.  II. 

Iron   60-92  5755 

Sulphur   3577  3i*37 

Carbon    —  3-10 

Sand    0-41  3-30 

Tricalcic  phosphate  and  loss   2  00        5  36 

ioo-oo  10068 
Sp.  gr.  4-12 

The  iron  and  sulphur  calculated  to  per  cents  are  as 
follows:  — 


Pipe  Deposit. 

Theory. 

\  \C 

Iron 

6364 

63  64*73 

Sulphur 

..  32 

3636 

37       35  27 

88 

ICO'OO 

100  100-00 

It  is  worthy  of  note  that  it  is  extremely  rare  to  find  an 
accidentally  formed  iron  sulphide  having  so  near  an  ap- 
proach to  the  theoretical  numbers.  There  is  generally 
excess  either  of  iron  or  sulphur.  This  deposit  is  not 
formed  at  the  expense  of  the  iron  of  the  pipes.  These 
remain  apparently  unchanged.  The  sulphur  and  iron 
have  both  been  undoubtedly  derived  from  the  char  itself. 
1  propose  shortly  to  show  the  changes  which  take 
place  in  iron  heated  constantly  in  contact  with  phosphates, 
and  discuss  the  alleged  occurrence  of  phosphides  in  char. 
My  thanks  are  due  to  my  assistant,  Mr.  John  Macdonald, 
for  his  help  with  certain  of  these  and  also  some  suc- 
ceeding analyses. 

Greenock,  Sept.  a8, 187a. 
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ON  THE  FORMATION  OF  GOLD  NUGGETS  IN 
DRIFT.* 

!•>  w.  s»:i:v, 

Anno  •  •■■  t'v-  (;:,  :■  ;.  i .     Suyv.v-  .1:  No-.  /oiUr,  J. 

The  manner  in  which  those  gold  nuggets  have  been 
formed  which  are  found  in  our  drift  or  lluviatile  deposits 
has  lung  been  a  subieft  of  profound  interest.  Our  Vic- 
torian friends  in  particular  have  been  greatly  exercised 
with  this  matter,  no  doubt  from  having  it  so  frequently 
and  forcibly  presented  to  them  by  the  almost  regular 
announcement  from  time  to  time  of  the  discovery  of 
nuggets  so  large  as  to  be  entitled  to  description  in  the 
annalsof  their  gold  fields,  and  to  names  to  identify  them  by. 

From  the  circumstance  of  th-.ir  attention  being  thus 
given  to  this  r-ubjec't,  many  valuable  observations  have 
been  recorded  by  them,  and  published  in  the  periodicals 
or  other  woil.s  en-, matin,'  from  their  colony. 

Th.i  tli.H  theory  broached  to  account  for  the  presence 
of  these  nuggets  in  drifts  was  that  they  had  been  broken 
off  some  rid.  reef,  and  transpotted  by  water  bodily  to  the 
positions  in  which  they  are  now  found  by  us.    At  first 


sight  this  appears  very  plausible,  but  there  are  several  j  factory  manner 


waters,  an  X  indeed  Mr.  Daintree  has  recently  found  gold 
while  testing  the  water  of  a  mine  in  Victoria. 

Perhaps,  though,  the  most  important  communication 
we  l  ave  ieb.tice  to  this  subject  is  that  of  L.  Son^tadt, 
"  O.i  the  Frocnc-j  of  Gold  in  Sva-Watcr  "  (Cjiemicxl 
Ni;ws,  vol.  w.i.,  p.  1501.  This  metal  has.  indeed,  before 
this  been  alleged  to  exist  in  sea-vvate:,  but  these  allega- 
tions havs  not  brm  sustained  with  such  evidence,  and 
accompaiiic  1  with  such  detailed  description  of  processes 
employed,  as  entitled  them  :o  an  unreserved  belief  on  our 
part.  Sonstadt's  experiments,  on  the  other  hand,  arc 
detailed  minutely,  and  his  statements  are  supported  by 
the  results  of  different  processes. 

The  amount  of  gold  present  in  the  water  taken  from  Ram- 
sey Day  he  stites  to  be  very  minute,  "less  than  one  grain  in 
the  ton  ;"'  still  the  fad  of  its  presence  at  all  in  such  water 
is  exceedingly  interesting,  as  showing  an  escape  of  gold 
from  the  land  seaward,  and  so  confirms  the  correctness  of 
the  various  allegations  I  have  referred  to  respecting  the 
auriferous  character  cf  certain  of  our  springs  and  mine 
waters. 

Thus,  in  dtferent  ways,  the  first  question  involved  in 
this  theory  of  Mr.  Selwyn  is  answered  in  a  most  satis- 


considerations  which,  when  allowed  to  have  their  due 
weight,  r.-.thcr  tend  to  shake  our  belief  in  its  competency  j 
to  explain  the  case.    These  considerations  have  been  dis-  | 
cussed  pretty  t'redv  in  the  works  alluded  to,  so  I  need 
not  detail  them  heie.  but  will  only  state  that,  briefly  put, 
the  chief  of  ihtm  are  as  follows  :— The  larj»<*  sire  of  manv 


As  to  the  means  by  which  the  gold  present  in 


:ttd  therefiom,  and  aggregated  in 


of  these 


waters  has  been  rec 

masses,  solid,  homogeneous,  and  occasionally  of  con- 
siderable size,  wc  have  no  lack  of  substances  certain  to 
be  present  in  these  drifts,  and  capable"  of  effecting  the 
reduction  of  gold  and  silver  from  the  kind  of  solutions 


gets,  as  compared  with  any  of  the  masses  of.  likely  to  be  present  there.    In  various  kinds  of  organic 


gold  }tt  found  ir.  our  reel's;  their  position  in  the  drifts, 
lying  sometimes  as  they  do  in  the  upper  livers  ;  and  their 
superior  fines;es»  vi  quality  as  compared  with  that  of  any 
of  the  reef  gold  found  in  their  vicinity. 

Impressed  by  these  facts,  Mr.  A.  C.  Selwyn  proposed 
another  theory  for  explaining  the  origin  of  these  nugget?, 
and  one  which  certainly  appears  to  meet  the  question 
upon  the  particular  points  just  cited.  This  theory  is, 
"  that  nuggets  may  be  formed  and  that  particles  of  gold 
may  increase  in  size  through  the  deposition  of  gold  from 
the  meteoric  waters  percolating  the  drifts,  which  water, 
during  the  time  of  our  extensive  basaltic  eruptions,  must 
have  been  of  a  thermal,  and  probably  of  a  highly  saline 
character,  favourable  to  their  carrying  gold  in  solution. "t 

At  the  time  this  idea  was  broached,  nothing  systematic 
or  thorough,  had  been  undertaken  towards  investigating 
this  matter,  as  to  the  probable  presence  of  cold  in  those 
meteoric  or  saline  waters  referred  tn,  and  nothing  what- 
ever had  been  accomplished  towards  showing  any  likely- 
means  by  which  gold,  depositing  from  such  solutions, 
would  be  determined  upon  itself  as  a  continuous  coating, 
and  in  such  quantity  as  occasionally  to  form  nuggets  of 
the  enormous  size  we  find  them  in  such  drifts,  nor  did 
Mr.  Selwyn  indeed  make  any  suggestion  on  this  matter  ; 
perhaps",  considering  the  initiation  of  such  an  idea 
sufficient  for  his  part,  he  left  the  support  of  it  to  the 
ingenuity  of  chemists,  to  whom,  in  fact,  such  a  labour 
rightfully  belonged  ;  in  reality,  so  little  was  known  in 
support  of  this  theory  at  the  time  of  its  evolution  that  it 
seemed  in  the  lid  est  decree  chimerical.  Since  then, 
hoe. ever,  chemical  investigations  have  given  us  results 
greatly  in  fivtutr  of  :l,:s  idn.  Thus,  in  the  fust  place, 
as  teg;:rcs  the  presence  of  gold  in  a  soluble  state  in  the 
wateis  peici.l..ting  our  drifts,  it  appear.;  that  Mr.  Daintree 
Ib'.nd  gold  in  cynics  which  had  obviously  replaced  the 
organic  structure  of  a  tree  occurring  in  a'dnft-bed,  and 
Mr.  Nev  bery,  Analyst  to  the  Geological  Survey  of  Vic- 
toria, afterward*  obtained  the  s>ir.e  icselta  upon  other 
pyrites  occuri:)','  in  a  similar  manner,  both  results  showing  • 
that  gob'  mti't  have  beer:  "punnled  to  the  pyrites  in  a  1 
soluble  four.." 

Suv.e  that  time  gold  has  been  by  no  means  unfrtqucntlv 
discovered  to  b-  pt'-ser.t  in  certain  mineral  and  tr.tr:e 

♦  Kcr.c  be  ■on:  ti;e  \\Yliir.Kicw  .'.;il.-,s.T!.:f  jl  Suck  t  v. 

♦  ;v.ou.       /-,,,,-.  it.. ,.  it,,,  vfyKtc,ia,  vol.  is.,  y.  jj. 


matter,  and  in  su!p|-,ate  nf  iron,  we  have  substances  which 
will  effect  this  with  facility,  but  we  have  no  sure  evidence 
as  yet  to  sho.v  that  cither' of  these  substances  will  aggre- 
gate the  gold,  while  they  reduce,  cr  locate  it,  in  a  marked 
manner,  or  preferentially,  upon  the  gold  already  reduced. 

That  gold  will  be  leduced  by  these  substances  is  cer- 
tain,  but  all  our  present  experience  in  regard  to  the 
deposition  of  gold  by  them  shows  that  gold  so  reduced 
will  be  dispersed  rather  than  aggregated,  so  that  it  would 
appear  that  nuggets  of  gold  could  not  well  be  formed 
in  this  manner. 

In  our  mineral  sulphurets,  however,  we  have  agent* 
which  are  not  only  capable  of  reducing  gold  and  silver 
from  solution,  but.  besides,  are  capable  of  locating  them 
when  so  reduced  in  coherent  and  bulky  masses. 

I  may  state  that  their  nuclear  action  upon  gold  de- 
positing from  solution  by  aid  of  organic  matter  was  sug- 
gested by  Mr.  Charles  Wilkinson.*  while  their  competency 
to  reduce  the  gold  from  solution  without  addition  of  organic 
matter  was  shown  by  me  in  vol.  iii.  of  our  Tmnstutiont, 
pp.  227-230;  thus  the  aggregation  of  the  nuggetty  forms 
of  gold  from  solution  becomes  a  still  more  simple  matter, 
only  one  reagent  being  necessary,  so  that  there  is  a 
greater  probability  of  such  depositions  obtaining  than 
were  a  double  process  necessary. 

Knowing  the  action  of  sulphides,  the  manner  of  the 
mode  of  formation  of  a  portion  at  least  of  these  nuggets 
seems  apparent.  Conceive  a  stream  cr  rwer  fed  by 
springs  rising  in  a  country  intersected  by  auriferous  reefs, 
and  consequently  in  this  case  carrying  gold  in  solution  ; 
the  dr:ft  of  such  a  country  must  be  to  a  greater  or  lesser 
extent  pvritous,  so  tliat  the  dibris  forming  the  beds  of 
these  streams  or  rivers  "ill  certainly  contain  nodules  of 
such  matters  disseminated,  or  even  topping  them  in  actual 
contact  with  the  (low  of  water. 

It  follows,  t '  en,  from  v. hat  has  been  previously  affirmed, 
that  there  will  be  a  reduction  of  gold  by  these  nodules, 
and  that  the  metal  thus  reduced  will  be  firmly  attachjd  to 
them,  at  firs  t  in  minute  spangles  isolated  from  each  other, 
!■••;  ,. i":.:i  .;.'■: s  accumulating  and  connecting  in  a  gradual 
manner  at  that  point  of  the  pyritous  mass  most  subject  to 
the  current,  cut. I  a  continuous  f:';:i  of  seine  size  appears; 
this  be  in;:  formed,  the  pyrites  and  gold  is  to  a  certain 
extent  polarised,  the  iilm  or  irregular,  but  connected,  mass 

•  Tt •>:>:.  Per.  Sec.  t \?!.  viii.,  Art.  It. 
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of  gold  forming  the  negative,  and  the  pyrites  the  positive, 
end  of  a  voltaic  pair;  and  bo,  according  as  the  polarisa- 
tion is  advanced  to  completion,  the  further  deposition  of 
gold  is  changed  in  its  manner  from  an  indiscriminate  to 
an  orderly  and  selective  deposition  concentrated  upon  the 
negative  or  gold  plate. 

The  deposition  of  gold  bi-in  j  thus  controlled,  it*  loss 
by  dispersion  or  from  the  crumbling  away  of  the  sus- 
taining pyrites  is  nearly  or  quite  prevented— a  conserva- 
tive effect,  which  we  could  scarcely  expect  to  obtain  if 
organic  matter  were  the  reducing  agent. 

Meanwhile  there  is  a  gradual  wasting  away  of  the 
pyrites,  or  positive  pole,  its  sulphur  being  oxidised  to 
sulphuric  acid,  and  its  iron  to  sesquioxide  of  iron  or 
hiematite,  a  substance  very  generally  associated  with 
gold  nuggets.  According  to  the  original  size  of  the 
pvritous  mass,  the  protection  it  receives  from  the  action 
of  oxidising  substances  other  than  gold,  t' e  strength  of 
the  gold  solution,  length  of  exposure  to  it,  and  rate  of 
supply  (velocity  of  stream),  will  be  the  size  of  the  gold 
nugget. 

As  to  the  siie  of  a  pvritous  mass  necessary  to  produce 
In  this  manner  a  large  nugget,  it  is  by  no  means  con- 
siderable. A  mass  of  common  pyrites  (bisulphide  of  iron) 
weighing  only  about  12  lbs.  being  competent  for  the 
construction  of  the  famous  "  Welcome  nugget,"  an  Aus- 
tralian find,  having  weight  equal  to  152  lbs.  avoirdupois. 

Such  masseB  of  pyrites  are  by  no  means  uncommon  in 
our  drifts  or  the  beds  of  our  mountain  streams.  The 
general  velocity  of  the  current  flowing  over  s.ich  pyritous 
matters  would  in  all  probability  be  such  as  would  pre- 
vent the  development  of  any  crystalline  form  in  the  gold 
thus  deposited,  as  we  know  very  well  that  for  such  de- 
velopment motion  is  unfavourable.  The  form  most  likely 
to  be  assumed  by  these  deposits  then  would  be  the 
mamillary,  precisely  that  in  which  our  nuggets  as  a  rule 
occur. 

Upon  this  mode  of  accounting  for  the  presence  of  large 
nuggets  in  our  drifts,  their  occasional  great  superiority 
in  point  of  size  to  any  auriferous  mass  as  yet  found  in 
our  reefs,  and  their  superior  fineness  to  such  reef  gold, 
admits  of  easy  explanation. 
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manifest  itself  in  those  reefs  which  traverse  rocks  of  a  basic 
nature,  such  as  dioritcs  or  serpentines;  hence,  by  the  way, 
the  Inr^e  proportion  of  silver  alloying  the  gold  found  in 
lliese  reefs,  as  compared  with  that  alloying  the  g6ld  found 
in  the  lo  les  of  our  schists  or  olJer  formations. 

Hut,  though  the  waters  percolating  our  reefs  must  be  to 
a  more  or  h-ss  extent  of  an  alkaline  nature,  the  drainage 
waters  issuing  from  them  will  lose  a  portion  of  t'  is  alka- 
linity as  they  arc  exposed  to  the  air,  or  to  the  products  of 
decomposing  organic  matters,  from  having  absorbed  a 
quantity  of  carbonic  or  other  acids  (sulphuric,  humic.&e.) ; 
thus  in  some  measure,  according  to  the  distance  such 
waters  have  travelled  from  tht-ir  springs,  will  their  con. 
dition  be  changed  until  their  alkalinity  may  give  way  to 
neutrality,  or  even  acidity,  either  of  which  conditions  are. 
as  I  have  stated,  unfavourable  to  the  liberal  deposition  of 
silver  along  with  gold  from  such  waters.  Hence  It  is 
apparent  that,  from  the  instant  the  waters  percolating  rocks 
or  lo^cs  leave  them  to  form  spring.  Sec,  they  are  con. 
tinually  passing  from  a  favourable  condition  to  one 
eminently  unfavourable  for  the  deposition  upon  pyrites 
of  whr.t  'silver  they  may  contain.  Consequently,  th« 
detrition  of  gold  from  solution  being,  as  we  know,  un- 
affected,  or  but  slightly  so  (comparatively),  by  the  condition 
of  the  solvent,  the  great  purity  cf  gold  deposited  from 
these  surface  waters  is  explained. 

The  above  explanation  of  the  greater  purity  of  our  alluvial 
or  drift  gold  over  gold  found  in  the  reef  is,  I  think,  much 
more  plausible  than  that  which  attributes  this  difference 
to  the  interaction  of  solutions  of  gold  upon  the  auriferous 
masses  transported  from  the  reef,  whereby  the  silver  of  these 
rna5ses  is  replaced  by  gold  and  so  removed,  leaving  the 
mass  correspondingly  richer  in  gold.  That  this  process 
can  be  continued  until  our  largest  auriferous  masses  can 
be  thus  affected  throughout  appears  to  me  impossible  when 
we  consider  the  imperviousness  of  such  metallic  masses 
to  liquids,  and  how  nearly  the  atomic  volumes  of  gold 
and  silver  approximate,  that  a  superficial  change,  how. 
evcr.in  this  direction  may  occur  is  by  no  means  improbable, 
but  such  would  escape  detection  unless  it  were  espe  ially 
sought  for.  Thus  the  hypothesis  advanced  by  Mr.  Selwyn, 
as  to  the  manner  in  which  the  nuggets  of  our  drifts  may 


First,  as  regards  their  comparative  size,  if  we  only  I  have  been  formed,  receives  support  upon  all  those  points 


admit  that  reef  gold  is  also  deposited  by  pyrites,  as  I 
attempted  to  show  in  the  paper  just  alluded  to.  and  if 
we  assume  that  the  strength  of  the  gold  solutions  forming 
these  varieties  of  gold  respectively  was  not  greatly 
different,  it  is  only  reasonable  to  suppose  that  the  gold 
masses  formed  in  this  manner  in  drift  would  attain  the 
greatest  dimensions,  for  in  the  first  place  this  gold  in 
depositing  would  certainly  aggregate  more  as  the  pyrites 
in  the  drifts  or  the  river  beds  would  be  less  continuous 
and  more  sparsely  distributed  than  that  in  reefs. 

Further,  the  supply  of  gold  to  pyrites  lying  in  these 
drifts  or  river  beds  (and  so  exposed  to  rapidly  changing 
waters)  would  be  far  more  copious  than  to  pyrites  cooped 
up  in  a  rocky  fissure,  and  60  in  contact  only  with  water 
stagnant  or  nearly  so. 

And,  secondly,  as  regards  the  generally  superior  quality 
of  these  nuggets  to  gold  found  in  the  reef,  it  will,  I  think, 
appear  from  the  following  considerations  that  such  a 
difference  in  favour  of  drift  gold  is  to  be  expected. 

I  have  previously  shown*  that  silver  is  deposited  with 
greatest  rapidity  and  certainty  upon  pyrites  from  solu- 
tions  which  are  alkaline  from  presence  of  the  fixed  alka- 
lies or  alkaline  earths,  and  that,  as  such  solutions  are 
passed  from  this  condition  to  an  acid  one,  the  silver 
present  in  them  is  retained  in  solution  ;  any  gold,  how. 
ever,  that  may  be  mixed  with  such  silver  is  deposited 
upon  this  reducing  agent,  no  matter  which  of  these  con- 
ditions the  solvent  is  in. 

Now  this  alkaline  condition  is  precisely  that  in  which, 
as  far  as  we  can  ascertain,  our  lodes  or  rocks  must  have 


which  appear  of  any  importance. 

That  nuggets  of  some  sire  may,  however,  be  in  a  few 
instances  transported  bodily  from  these  matrices  into  the 
drifts  or  water-courses  is  by  no  means  improbable,  but 
in  this  case  they  would,  I  think,  partake  of  the  usual 
quality  of  the  reef  gold  of  the  country  about,  and  so  would 
be  inferior  in  this  respect  to  gold  formed  in  the  manner 
above  described. 

Whatever  may  be  the  origin,  however,  of  any  particular 
nugget,  or  of  nuggets  generally,  when  we  consider  the 
auriferous  nature  of  many  mine  waters,  also  that  of  sea- 
water,  together  with  decomposing  and  aggregating  action 
of  metallic  sulphurcts  upon  the  gold  of  these  waters,  we 
cannot  avoid  the  conclusion  that  gold  is  now  being  de- 
posited and  aggregated  in  many  of  our  drifts,  and  that 
such  depositions  have  been  going  on  from  remotest  times. 

In  conclusion,  the  questions  as  to  the  source  of  the  gold 
of  our  nuggets,  the  nature  of  the  agencies  by  which  it  is 
dissolved,  and  the  precise  chemical  state  in  which  it  exists 
in  our  auriferous  waters,  are  subjects  which  it  is  not  in- 
cumbent upon  me  to  discuss  here.  I  will,  however,  take 
leave  to  make  a  few  observations  upon  them  now. 

As  regards  their  source  I  think  this  is  rather  in  gold  as 
desseminated  in  certain  of  our  slate,  sandstone,  or  schist 
rocks,  than  in  that  of  our  reefs. 

In  reference  to  the  nature  of  the  solvent,  I  have  shown* 
that  sulphuretted  hydrogen  attacks  gold  at  ordinary  tem- 
peratures, forming  a  sulphide  of  the  metal,  and  we  know 
that  all  the  sulphides  of  this  metal  we  have  to  this  time 
formed  are  soluble  in  alkaline  sulphides;  therefore,  as 
both  these  agents  arc  generally  present  in  waters  situated  at 


been  at  the  time  of  the  deposition  of  the  gold  and  silver 

now  found  in  them,  ardjhis  alkalinity  would  especially  |  some  depth  in  our  rocks,  we  may  very  reasonably  suppose 
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^hat  a  portion,  if  not  all,  of  our  gold  has  been  brought  into 
olution  by  these  agent*. 

The  state  to  which  such  auriferous  solutions  might  pass 
when  exposed  to  air  and  caibonic  acid  is  not  easy  to 
determine,  but  of  this  we  may  be  certain,  that  it  could 
not  well  be  one  unfavourable  to  the  exercise  of  the  re- 
ducing properties  of  metallic  sulphurets  upon  the  gold 
compound  present  in  them. 


NOTICES  OF  BOOKS. 


On  the  Right  Use  of  Disinfectants.    By  H.  Lethehy, 
M.B.,  M.A.,  &c.    London  :  Statham  and  Co. 

The  substance  of  this  pamphlet  was  originally  read  at  a 
meeting  of  the  Society  of  Medical  Officers  of  Health,  and 
has  since  appeared  in  our  contemporary,  Public  Health. 
The  author's  expressed  object,  "  to  remove  the  many  dan- 
gerous fallacies  which  beset  the  subject,  and  to  arrest,  if 
possible,  the  unblushing  quackery  which  disgraces  it," 
demands  our  heartiest  approval.  It  is  unfortunate  that 
great  public  questions,  such  as  the  treatment  of  sewage 
and  town-refuse  of  all  kinds,  the  disinfection  of  hospitals, 
&c,  attract  the  attention  not  merely  of  scientific  men, 
but  of  "  pushing"  traders,  who  seize  the  opportunity  for 
doing  a  good  stroke  of  business  at  the  general  expense. 
Public  ignorance  may  be  called  the  demand  to  which 
quackery  stands  in  the  relation  of  supply,  and  on  few 
subjects  is  such  ignorance  denser  than  on  the  nature  and 
action  of  the  substances  classed  together  as  disinfectants. 
VVc  find  instances  of  oxidizing  and  deoxidizing  agents 
being  used  together,  and  of  non-volatile  bodies,  like 
chloride  of  zinc  and  chloralum,  being  applied  to  disinfect 
the  air.  Dr.  Letheby  describes  the  best-known  disinfec- 
tants under  these  heads — Mineral  acids,  organic  acids, 
alkalies,  haloids,  mineral  sulphates,  permanganates,  vola- 
tile oils,  charcoal,  dry  earth,  and  other  porous  matters, 
air  and  water,  and  heat.  Plain  instructions  are  given 
concerning  the  properties  of  these  disinfectants,  their 
mode  of  application,  and  the  circumstances  to  which  each 
is  adapted.  Dr.  Letheby,  in  accordance  with  the  results 
obtained  by  Dr.  Dougall,  ranks  the  picric  and  benzoic 
acids  as  far  more  efficient  than  the  carbolic  and  cresylic. 
It  must,  however,  be  remembered  that  picric  acid  is  not 
volatile  at  common  temperatures,  and  cannot,  therefore, 
be  applied  for  disinfecting  the  air  of  a  sick-chamber,  whilst 
the  high  price  of  benzoic  acid  must  always  be  a  bar  to  its 
common  use. 

We  can  scarcely  agree  with  the  author  in  his  condem- 
nation of  solutions  of  deliquescent  salts  for  watering  the 
streets.  We  conceive  it  quite  possible  to  apply  them  so 
as  to  keep  the  surface  of  a  street  or  road  damp,  without 
becoming,  as  under  the  present  system  of  watering, 
"slimy  and  slippery."  Dust,  instead  of  being  blown 
about,  would  more  likely  be  prevented.  It  would,  indeed, 
be  difficult  to  make  a  change  in  this  respect  which  would 
not  be  for  the  better,  especially  in  those  parts  of  London 
where  the  streets  are  macadamised.  The  reader  is  re- 
minded that  we  have  no  trustworthy  evidence  of  the  power 
of  the  permanganates  to  destroy  contagion.  To  hang  up 
a  sheet,  steeped  with  a  solution  of  a  permanganate,  in  a 
sick  chamber  is  a  total  mistake.  The  permanganate  will 
act  upon  the  sheet,  and  upon  particles  of  dust  composed 
of  dead  organic  matter  much  more  readily  than  upon 
living  spores  or  germs. 

We  recommend  this  book  to  the  careful  perusal  of 
vestrymen,  guardians  of  the  poor,  town  councillors,  and, 
indeed,  of  heads  of  families. 


The  Phosphates  of  Commerce;   their  Composition  and 
Chemistry.  By 


H.  K.  Lewis. 


Jy  Georoe  Jones,  F.C.S.  London: 


the  general  term  phosphate,  that  it  would  be  advisable  if 
some  well-known  agricultural  chemist  would  write  an 
account  of  its  composition  and  chemistry,"  has  undertaken 
the  task.  Accordingly,  he  gives  a  general  description  of 
phosphates,  phosphorites,  and  coprolites,  which  he  informs 
us  are  "  the  fossil  dung  and  bone  of  the  huge  mammal 
fish  the  ichthyosaurus."  He  then  gives  a  brief  account 
of  the  elements  occurring  in  mineral  phosphates.  Next 
follows  an  account  of  the  hydrometer,  a  notice  of  the 
combining  proportions  of  the  elements  with  which  buyers 
and  sellers  of  manures  are  chiefly  concerned,  and  some 
useful  remarks  on  sampling.  An  appendix  gives  the 
average  composition  of  bone-ash,  of  Spanish  phosphate, 
apatite,  Sombrero-phosphate,  animal  charcoal,  Nassau 
phosphate,  Peruvian  guano  (in  which  we  note  the  decline 
in  the  quality  of  that  substance  since  its  first  introduction 
into  commerce),  a  fish-manure,  containing  only  3*61  per 
cent  of  nitrogen,  and  a  table  of  the  mineral  constituents 
of  cereals.  The  author,  in  our  opinion  very  judiciously, 
does  not  teach  farmers  and  manure-merchants  to  become 
their  own  analytical  chemists,  an  undertaking  as  imprac- 
ticable as  to  render  them  capable  of  acting  as  their  owo 
lawyers,  physicians,  or  engineers.  Tables  are  given  for 
calculating  the  money  value  of  manures  from  the  analysis, 
in  which,  however,  no  value  is  assigned  to  potash,  al- 
though the  author  declares  that  carbonate  of  potash, 
and  epsomS  ought  to  form  constituents  of  all  artificial 
manures.  There  are  also  instructions  for  finding  the 
amount  of  chamber-acid  needed  for  dissolving  phosphates 
in  the  manufacture  of  artificial  manures.  Notwithstand- 
ing certain  inaccuracies,  we  consider  that  the  work  will 
be  of  service  in  enabling  the  agricultural  chemist  and  his 
clients  to  understand  each  other  the  better. 


The  author  "  having  frequently  heard  the  remark  made  by 
deajera  in  the  important  mineral  known  in  the  market  by 


Oratoric  Verse  on  the  Chemical  Elements.     By  J.  Car- 
r  1  kg  ton  Sellars,  F.C.S.    Birkenhead  :  J.  C.  Sellars. 

This  pamphlet  consists  of  specimen  pages  of  the  second 
edition  of  a  work  which  appeared  some  time  ago  under 
the  title  "  Chemistianity."  Its  object  is  to  give  an  ac- 
count of  the  elements  in  verse,  the  author  believing  that 
a  knowledge  of  chemical  facts  may  be  thus  most  readily 
acquired  and  retained. 

Butter;  its  Analysis  and  Adulterations,  specially  treating 
on  the  Detection  and  Estimation  of  Foreign  Fats.  By 
A.  Anc.ell  and  Otto  Heiinf.r.  London:  Wyman 
and  Sons. 

The  authors  undertake  to  give  what  has  been  hitherto  a 
desideratum,  a  chemical  method  for  detecting  and  deter- 
mining foreign  fats  used  in  the  adulteration  of  butter. 
They  conclude  from  their  experiments  that  the  volatile 
acids,  instead  of  forming  merely  2  per  cent  of  the  whole, 
as  given  by  Bromeis  in  his  analysis,  amount  to  nearly  10 
per  cent.  Their  method  is  as  follows  : — Butter  is  repeat- 
edly washed  with  hot  water,  dried  and  saponified  in  a 
flask  with  caustic  potash  till  a  clear  transparent  soap  is 
obtained,  which  is  effected  in  about  four  hours.  The  soap 
is  then  decomposed  with  dilute  sulphuric  acid,  the  liquid 
heated  till  the  fatty  acids  floating  on  the  top  are  just  fused 
to  a  clear  oily  fluid,  and  then  cooled  again.  The  filtrate 
\s  distilled,  and  the  acidity  of  the  distillate  estimated  by 
means  of  a  standard  soda-solution,  and  calculated  as 
butyric  acid,  CjHgOj.  Supposing  the  method  correct,  it 
is  obvious  that  the  addition  to  butter  of  any  fat  containing 
no  volatile  acids,  such  as  suet,  dripping,  &c,  will  propor- 
tionately reduce  the  amount  of  butyric  acid  present  in  the 
distillate. 

The  value  of  the  method  turns,  then,  upon  this  point — 
Does  the  acid  distillate  consist  of  butyric  acid,  uncon- 
taminated  with  any  other  body  capable  of  saturating  the 
soda  solution  ?  The  authors  have  not  performed,  or  at 
least  have  not  described,  any  experiments  to  decide  this 
question.  They  tell  us  that  "  the  distillate  never  ceases 
to  be  slightly  acid,  and  becomes  strongly  so  when  so  great 
a  concentration  hat  been  reached  that  the  glycerin  io 
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the  liquid  begins  to  decompose.  To  fill  up  with  water  is 
of  no  use,  since  no  trace  of  acid  distils  over  until  the 
original  concentration  is  re-obtained."  Is  it  not  possible 
that  acrylic,  acetic,  and  sulphurous  acids  may  be  present 
in  greater  or  less  quantity?  We  hope  that  the  authors 
will  bestow  upon  this  matter  a  searching  investigation. 


Handbook  of  Natural  Philosophy.  By  Dionysius  Lard- 
ner.  (Hydrostatics  and  Pneumatics).  New  Edition, 
Edited  by  Benjamin  Lobwy.  London  :  Lockwood  and 
Co. 

Da.  Dionysius  Lardner  -  or  "  Diabolus  Gander,"  as  he 
is  wickedly  called  in  "Ten  Thousand  a  Year"— though 
of  very  little  merit  in  the  sphere  of  original  research,  was 
an  able  and  judicious  compiler.  His  "Handbook  of 
Natural  Philosophy  "  has  done  good  service,  and  we  are 
not  surprised  at  the  appearance  of  a  fresh  edition  like  the 
present  brought  up  to  the  standard  of  the  day.  The 
original  work  has  been  divided  into  five  distinct  treatises, 
of  which  the  volume  before  us — to  a  great  extent  re- 
written by  the  editor — forms  the  second.  For  thos*  "who 
desire  to  attain  an  accurate  knowledge  of  physical  science 
without  the  profound  methods  of  methematical  investiga- 
tion" this  work  is  not  merely  intended,  but  well  adapted. 
There  are  certain  authors  who  instead  of  using  mathe- 
matics as  an  instrument  of  research,  invert  the  matter,  and 
appear  to  treat  physical  and  even  chemical  truths  as  mere 
sgs  upon  which  to  suspend  a  maximum  of  mathematical 
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Comptes  Rendus  Hebdomcdaires  des  Seances  de  I' Academic 
des  Sciences,  No.  7,  August  17,  1874. 

Report  on  a  Memoir  of  M.  P.  A.  Favre  on  the 
Equivalence  and  the  Transformation  of  Chemical 
Forces.— The  author  begins  by  calling  to  mind  that  in 
1853  he  solved  the  following  question :— Is  the  heat 
developed  by  the  resistance  to  the  passage  of  electricity 
in  the  conductors  of  a  voltaic  pair  derived  from  the  total 
heat  which  corresponds  to  the  chemical  action  producing 
the  current  ?  He  has  established  that  the  heat  confined 
in  the  liquid  of  the  pair,  and  that  which  springs  from 
the  resistance  of  the  metallic  circuit,  arc  always  com- 
plementary, furnishing  the  total  heat  due  to  the  sum  of 
chemical  action,  as  Joule  had  already  laid  down  by  a  kind 
of  intuition.  Rigorous  experiments  were,  however,  still 
wanting,  and  this  proof  has  been  furnished  by  Favre  by 
means  of  his  mercurial  calorimeter,  in  which  the  battery 
was  inserted.  The  author  next  examines  the  part  of  the 
various  chemical  actions  which  intervene  in  producing 
the  calorific  effects  of  a  galvanic  pair.  He  is  thus  enabled 
to  check  a  view  of  Faraday's,  which  facts  hitherto  had  not 
contradicted,  i.e.,  that  the  oxidation  alone  of  the  metal  in 
a  zinc-platinum  pair  develops  the  current,  and  that  the 
solution  of  the  oxide  formed  in  the  acid,  plays  no  part. 
He  has  established,  on  the  contrary,  that  the  mere  oxida- 
tion of  the  zinc  does  not  suffice  to  account  for  the  effects 
produced  by  the  current,  and  that  the  heat  of  combination 
of  the  acid  with  the  oxide  of  zinc  must  also  be  taken  into 
consideration.  From  this  memoir,  the  starting-point  of 
the  author's  numerous  ulterior  researches,  may  be  derived 
the  correlation  and  equivalence  of  chemical  duty,  and  of 
eleltro-dynamical  duty,  in  accordance  with  the  views  of 
Joule,  Mayer,  Clausius,  and  Thompson.  In  a  second 
memoir  the  author  extends  the  conclusions  of  his  first  re- 
1  to  an  entire  volute  battery. 


Manure  for  Vines  Attacked  by  the  Phjlloxera.— 
Ch.  Juge.— The  mixture  consists  of— 

Sulphate  of  ammonia    600  kilos. 

Phosphate  of  lime  (precipitated)  . . 

i-itne  

Alkaline  sulphates  (2  parts)  mixed  \ 
with  chlondeof  potassium  (1  part) ) 

Littery  dung   15000  „ 

Or  rags    2000  „ 

The  dung  is  previously  prepared  by  being  spread  out  in 
layers,  and  each  layer  is  sprinkled  with  sulphate  of  iron 
and  precipitated  phosphate  of  lime,  and  watered  with  the 
drainings  of  the  dunghill.  Between  the  vines  holes  ate 
dug,  40  centimetres  deep,  60  long,  and  30  wide.  At  the 
bottom  is  placed  the  prepared  dung,  then  the  sulphate  of  am- 
monia, and  then  the  alkaline  salts.  What  is  to  be  done 
with  the  lime  the  author  does  not  state.  This 
been  very  successful  at  Amilhac,  near  Betters. 

General  Procedure  for  the  Analysis  of  the  Ellipti- 
cal Rays. — M.  Croullebois. — A  mathematical  paper. 

Use  of  the  "  Aerian  Helix  "  as  a  means  of  Mea- 
suring the  Intensity  of  Voltaic  Currents,  and  the 
Mechanical  Power  of  Electro- Magnetic  Machines. — 
W.  de  Fonvielle. — A  short  note  accompanying  a  model 
exhibited  before  the  Academy. 

Constitution  of  Clays  and  Kaolins.— Th.  Schlcesing. 
—Analyses  of  the  different  parts  of  clays,  as  separated  by 
levigation  in  alkaline  water.  The  author  finds  that  the 
particles  of  the  plastic  clays  are  in  a  more  finely-divided 
state  than  those  of  the  kaolins. 

Certain  Bismuthic  Minerals  from  Meymac  (Corroze). 
— A.  Carnot. — Native  bismuth  occurs  in  brittle  irregular 
nodules,  of  a  crystalline  fracture,  lamellar,  white,  and  very 
bright.  After  exposure  to  the  air  it  takes  a  reddish  shade. 
It  contains— 

Bismuth   99-00 

Lead    0-41 

Iron    o'io 

Antimony    0*15 

Arsenic   oog 

Sulphur   006 

9981 

Oxide  of  bismuth  is  found  enveloping  the  specimens  of 
native  bismuth.  It  is  generally  slightly  hydrated  and 
carbonated,  and  has  the  sp.  gr.  9-22.  It  is  opaque,  semi- 
vitreous,  and  of  a  conchoidal  fracture.  Its  colour  is  a 
pale  yellowish  green,  brown  in  places.  It  is  easily  pul- 
verised. In  hydrochloric  acid  it  dissolves  with  efferves- 
cence. It  melts  before  the  blowpipe,  and  easily  yields  a 
metallic  bead  upon  charcoal.   Its  composition  is— 

Oxide  of  bismuth. .    ..  96  70 

Oxide  of  lead      ..    ..  0  55 

Oxide  of  iron   0*16 

Sulphuric  acid     ..    ..  o-i5 

Arsenic  acid   0*13 

Antimonic  acid    ..    ..  0-22 

Hydrochloric  acid      . .  0*20 

Carbonic  acid     ..    ..  o  63 

Water   095 

9274 

This  mineral  resembles  the  tetra-dymite  of  Virginia,  and 
the  variety  found  in  the  Fichtelzebirge,  and  analysed  by 
Suckow.  It  differs  decidedly  from  the  "  bismuth  ochre  " 
of  Lampadius. 

Bismuthic  Mispickel. — The  external  characters  of  .this 
mineral  are  nearly  the  same  as  those  of  ordinary  mis- 
pickel. The  white  fracture  often  takes  a  light  rose  tint  on 
exposure  to  the  air,  and  the  presence  of  cobalt  may  be 
detected  by  tho  blowpipe.  Three  samples  have  been 
analysed!— 
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Iron    3190  3021  2S71 

Bismuth     ..     ..  I'Oi  413  6  sJ> 

Lead   o'tn  tract  <  o-io 

Cobr.lt   O'ifi  076  107 

Antimony  ..     ..  170  foo  i-5o 

Arsenic       ..     ..  ^o- 1 5  39  06  39*30 

Sulphur      ..     ..  1631  15*02  1460 

Gangue      ..    ..  610  49:1  570 

Water  and  loss  . .  1*93  2  22  2 

10000     iooc-o  iovoo 
The  gangue  consists  of  a  hydrated  silicate  of  alumina, 
ime,  and   magnesia,  partially  fo!ubl«-   in  aride.  The 
mineral  also  contains  S  ;;rm.«.  of  silver  in  100  kil<  ».,  and  a 
trace  of  gold  not  determinable. 

Certain  Apparatus  for  Fractionated  Distillation. — 
MM.  A.  Hcnr.inger  and  J.  A.  Le  13el. — This  paper  requires 
an  illustration. 

Fluoxyborates.— M.  A.  Basarow.— The  author  has  ex- 
amined the  fluoxyborates  of  soda  (.'escribed  hy  llerzelius, 
and  considers  them  mixtures,  as  by  fractionated  distilla- 
tion he  has  resolved  them  into  portions  widely  differing  in 
composition. 

Nature  and  Determination  of  the  Sulphuretted 
Principles  in  Mineral  Springs.-- M.  F.  Garrigon. — An 
analysis  of  the  waters  of  the  Bayen  !>prin<r,  near  Luchon. 

Bulletin  de  la  Societc  Chimiqnc  de  Paris,  tonic  xxi.,  No.  12, 
June  20,  1874. 
Use  of  Granulated  Iron  in  Place  of  Granulated 
Lead  in  Rinsing  Bottles. — M.  Fordo*.— The  author 
points  out  the  danger  of  using  leaden  shot  in  cleansing 
bottles  intended  to  contain  beverages,  medicines,  &c.  In 
their  stead  he  recommends  fragments  of  iron  obtained  by 
clipping  up  iion  wire,  No.  16,  17,  and  18  giving  a  quality 
suitable  for  phials,  and  No.  22  for  wine  bottles.  These  iron 
granules  have  been  used  on  the  large  scale  with  very 
satisfactory  results.  If  there  is  any  fear  of  injuring  the 
colour  of  choice  white  wines  granulated  tin  may  be  used. 

Compounds  of  Cerium.— Sevcrin  Jolly.— The  author 
has  prepared  and  examined— the  crystalline  chloride, 
CeCI3  +  7H20;  the  chloro  mcrcurate, — 

CeCl,  1  .iHaCL+ioH-O; 
chloro  platinatc,  CeCI3  +  PtCI44 -13H2O  ;  chlor-aurate, 
CeCI3  +  Ai:CI3  +  i3H,0  ;  bromide.  CeBr3  f  x  ll20  ;  brom- 
aurate.  CeBfj+AuBr^+BlLO  :  flnorklf.  zCeFlj+HjO; 
•ulphocyanidc,  Ce(CNS)j+7t{.;0  ;  Milt-lu«cv»i»'de  with 
mercuric  cyanide,  Ce(CNS)3+3Hg(CN)3  1  talijO;  ferro- 
cyanide  of  cerium  and  potassium,— 


Ce 
K 


}Cy6Fe +  311,0 


potassium,  (C03)3Ce.  +  C03K2  +  3H20  ;  carbonate  of 
cerium  and  sodium,  (CO, »1Ce2  +  2CO}\aJ  +  2H20;  ortho- 

phosphate,  P04Ce  f  zILO;  pyro-phosphate, — 

P207HCe  +  311,0; 
formiate,  (C02H)3Ce;    acetate,  2iC2H30..)iCe  +  3H.O ; 
oxalate,  <C,04),Ce,  +  9lI.O. 

Apparatus  for  the  Contir.uous  Preparation  of 
Chlorine  in  the  Cold.— M.  A.  Mercet.— Chloride  of 
lime  in  contact  with  hydrochloric  a;id  may  be  used  for 
liberating  chlorine  at  will.  The  apparatus  is  that  of 
M.  Deville,  and  consists  of  two  flasks  connected  by  an 
india-rubber  tube,  one  containing  a  mixture  of  3  patts  by 
measure  of  ordinary  hydrochloric  acid  and  I  of  water,  and 
the  ether  containing  the  chloride  of  lime,  placed  upon  a 
layer  of  broken  glass.  The  chloride  of  lime  is  first  made 
into  a  thick  paste  with  water,  and  is  then  rolled  with  the 
hands  into  egg-shaped  masses  the  size  of  a  nut.  These 
are  then  exposed  to  the  air  for  some  hours  before  use. 

Process  for  Preparing  Active  Amylic  Alcohol.— 
J.  A.  Le  Bel.— The  author  set  out  with  an  attempt  to 
ascertain  the  cause  of  the  anomaly  of  the  chloride  of 
amy],  which  is  licvo-rotatory,  whilst  the  iodide  and  bro- 
mide of  the  same  radical  are  dextro-totatory.  Having 
prepared  chloride  of  amyl  by  Board's  method,  the  rota- 
tion was  found  not  lull,  but  mil.  This  distinction  may 
may  be  due  t;>  the  elimination  by  the  hydrochloric  acid  of 
a  certain  amount  of  l.-cvo-rotatory  alcohol  which  had 
rem  lined  in  the  chloiide.  To  remove  the  last  traces  of 
amylic  alcohol  remaining  in  the  chloride,  agitation  with 
sulphuric  acid  and  treatment  with  perchloride  of  phos- 
phorus were  successively  employed.  The  two  products 
were  both  dextro-rotatory. 

Means  of  Distinguishing  Phormium  from  Hemp, 
Flax,  &c. — M.  E.  Vitrebert. — The  sample  is  immersed  in 
the  aqueous  solution  of  an  aniline  colour,  magenta  or 
blue  (though  with  the  latter  the  reaction  is  less  distinct), 
containing  about  a  decigramme  of  colour  to  a  litre.  It  is 
left  in  the  solution  for  some  hours  in  the  cold,  or  for  some 
seconds  at  70'  to  So".  It  is  then  washed  in  water  and 
examined.  All  the  fibres  of  the  phormium  will  be  found 
decidedly  coloured,  whilst  those  of  hemp  or  flax  will  be 
white.  This  te«t  is  more  sensitive  than  that  with  nitric 
acid,  and  previous  bleaching  docs  not  modify  the  reaction. 
If,  alter  contact  with  the  colouring  matter,  the  swatch  is 
washed  with  soap  lyes  the  distinction  is  still  more  striking, 
for  the  phormium  remains  red,  whilst  hemp  is  very  white. 
Ammonia  may  also  serve  to  distinguish  phormium  from 
hemp  whin  the  fabric  h-.s  been  bleached.  If  the  swatch 
is  itci'ptd  in  this  alkali  the  phormium  resumes  its 
natural  colour,  whilst  hemp  remains  white. 

Action  of  Sulph-Urea  and  Bisulphide  of  Carbon 
on  Argentic  Urea. — M.  J.  Ponomareff.— The  reaction 
between  the  former  body  and  argentic  urea  may  be  repre- 
sented by  the  equation — 

CON,H2Ag2 H  CSN-H4 -  Ag2S  +  CON  2II4  +  CN2H-. 
With  the  sulphide  of  carbon  the  reaction  may  be  expressed 
by— C0NaH,AgJ+CSa  +  H20=N1Sf  COS  +  CON2H4. 

Researches  on  the  Preparation  of  Organo- Metallic 
Compounds  of  the  Hydrocarbons  Belonging  to  the 
Series  C,.,H2„.— Donato  Tommasi.— Not  adapted  for 
abstraction. 

Action  of  Chloride  of  Benzyl  upon  Camphor.— 

Donato  Tomassi.— A  continuation  of  the  author's  former 
paper  on  the  same  subject. 

Promiscuous  Notes. — Fr.  Stolba. — 
Reduction  vf  Selcnious  Acid  l>y  Glucose  — If  sclenious 
acid  is  boiled  in  a  flask  with  glucose  and  an  exces*  of 
potash  110  selenium  is  deposited,  but  as  soon  as  the  solu- 
tion is  exposed  to  the  air  a  red  scum  is  formed,  which 
gradually  increases.    It  appears  that  boiling  alkalies  re- 


ferricyanide,  Ce2Cvr.Fe.  +  SHjO  ;  platino-cyanide,— 

2CeCv^+3PtCy;+iSH.O; 
nitrate,  (N03)1Ce  +  6HJ0;  perchlorate,  iC10.,),Ce  |  8Ha0j 
iodate,  (IO,)3Ce  + 2H20  (a  perioda'.e  does  not  appear  to 
exist;  sulphates— ft.  (SO,.)  ,Ccj  +  ^11,0  ;  b,— 

(S04l3Ce2  +  6H20; 
e,  (S04V,Ce2-|  8H.O;  rf.  (S04)3Ce,4  qU^O  ;  r — 

(S04)3Ce,  :  J2H20; 
Double  nilphate  of  cerium  and  potassium,— 

(S04>3Ce2  +  3S04KJ; 
sulphate  of  cerium  and  ammonium, — 

(80,1,0,4  S04|  NH4K  +  8HjO  j 
sulphate  of  cerium  and  sodium. — 

(S04)3Ce,i  S04Na,  +  alljO ; 
Seleniate— a,  (Se04),Ce2  +  6H20  ;  b,  (SeOj^Cea+glhO  j 
c,  (Sc04l3Ce2  +  12II.O  ;  seleniate  of  cerium  and  potassium, 
(Se04l1Ce2  +  5SeO,K.. ;  'tleninte  cerium  and  ammo, 
nium,  '  (Se04)jCe2  +  Sc04iNH4"i,  +  9H20:  seleniate  of 
cerium      and     sodium,    (SeOjijC*'  +  Se04Na2  +  «H20. 

Selenite,  (S<  0,}jCe2  +  3H20  ;  b,  (Se0,)iCeH+2H20  ;  |  dissolve  Belenium.  These  reattions  may.  perhaps,  serve 
hvposulphate,  (SaO«)4CeJ  f  2  |H20  ;  sulphite,—  ,  for  separating  selenium  an.l  tellurium. 

(S03),Ce2  +  3H20  ;  Reduction  of  Telluric  Add  by  Glucose.— When  glucose 

carbonate,  (CO,i,Ce2  \$U,0  ;  carbonate  of  cerium  and   is  added  to  a  solution  of  teUorate  of  ammonia,  tteated  at 
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a  boiling  heat  with  an  alkali  or  an  alkaline  carbonate  til] 
the  ammonia  is  expelled,  a  colouration  appears,  followed 
by  a  deposit  of  tellurium  in  black  ilakvs.  This  deport  is 
not  as  rapid  as  with  tcllvirous  acid,  but  the  pic.  i t ;t  1  i . >n 
of  the  tellurium  is  complet-. .  This  ie.;.::i.m  allows  of  the 
pieparatiou  of  pure  tellurium. 

Purification  of  C7..o!.;rr.—  '1  he  anther  frees  chlorine 
from  hydrochloric  ac  d  gas  by  wa>.hing,  first  in  a  moderately 
concentrated  solution  of  sulphate  of  ci  \ per.  at: J  then  in 
water. 

Pr.'paratLti  vf  CxtrU»;k  Add  hy  Pcrmeutxiiivit, — The 
author  dissolves  raw  sugjr  in  4  parts  of  water -by  weight, 
and  adds  \  per  cent  in  volume  ol  y  east.  The  fermentation 
sets  in  after  a  few  hoi::*,  a:;  i  may  be  regulat- i  by  raising 
or  lowering  the  tempe:atu:e.  If  it  ceases  more  sugar 
may  be  added,  or,  in  ease  of  neeJ,  a  littlv  more  yeast. 
The  vessel  must  be  spacious. 

Extraction  of  Th^iU:nn.—'Yo  extracl  thallium  from  the 
mud  of  the  lead  chambers  the  author  sptinkles  it  with 
sulphuric  acid.e-haests  with  boiling  water  .and  evaporates 
the  solution  to  ciystalhsation,  after  adding  a  little  sul- 
phate of  alumina.  The  last  n:o  her-l.quors  are  precipi- 
tated with  hydrochloric  acid.  'I  he  crystals  of  thallium 
alum  may  be  re-crystal. i-ed,  and  then  decompoied  by 
means  of  zinc  ;  or  the  thallium  may  be  precipitated  as 
chloride. 

Optital  Property  vf  Crystals  vf  Sulphate  of  Copper.— 
If  we  receive  the  solar  5i.;ht  reflected  by  a  large  crystal  of 
sulphate  of  copper  upon  a  sheet  of  platinum  or  tin  plate, 
placed  at  a  small  distance  from  the  crystal,  the  sheet 
assumes  the  colour  of  metallic  copper  upon  the  patt  which 
receives  the  reflected  light. 

Action  of  Flnosilidr  Add  upon  Suits  cf  Ccr'nt;:.— 
When  this  acid  is  added  to  certain  raits  of  cerium, 
lanthanum,  and  didymtum,  especially  the  acetate,  there 
appears  a  turbidity,  or  an  amorphous  precipitate.  This 
does  not  appear  with  other  salts,  except  after  addition  of 
sulphate  of  copper.  The  iluosilicatcs  thus  obtained  are 
sparingly  soluble  in  water,  ao  tic  acid,  and  fluosilic  acid, 
but  dissolve  in  most  mineral  acids.  Alcohol  facilitates 
their  precipitation. 

Crystallisation  vf  Tim.— A  fine  crystallisation  of  tin  is 
obtained  as  follows  : — A  platinum  capsule  is  covered  with 
an  outer  coating  of  paraffin  or  wax,  leaving  the  bottom 
only  uncovered.    This  capsule  is  set  upon  a  plate  of  : 
amalgamated  zinc  in  a  porcelain  capsule.    The  platinum  • 
is  then  filled  completely  full  of  a  dilute  and  not  too  acid  \ 
solution  of  chloride  of  tin,  whilst  the  porcelain  is  filled 
with  water  acidulated  with  1-2  .th  of  hydrochlciie  acid, 
so  that  its  surface  cotuts  in  contact  with  the  surface  of 
the  liquid  in  the  platinum.    A  feeble  clctftric  current  is 
set  up,  which  reduces  the  salt  of  tin.    The  crystals  formed 
after  a  few  days  are  well  developed.    They  aie  washed 
with  water  and  dried  quickly. 

Determination  of  Cyanide  of  Potassium  in  Silver 
Baths.— G.  C.  Wittslein.— The  object  of  this  determina- 
tion is  to  know  the  quantity  of  free  cyanide  which  exists 
in  a  silver-plating  bath,  and  consequently  the  amount  of  I 
silver  which  must  be  added  to  the  bath  to  restore  it  to 
activity.    The  method  consists  in  transforming  the  cyanide 
into  acetate,  dissolving  the  latter  in  absolute  alcohol,  and  , 
converting  it  into  chloride,  which  is  weighed.    But  :,I1  ! 
the  potassium  contained  in  the  bath  is  weighed  in  the 
state  of  free  cyanide  of  potassium,  of  double  cyanide,  of 
carbonate,  ana  of  nj  .mate,  and  by  these  special  operations 
its  divers  elements  are  determined. 

Determination  vf  Tvtal  Pvtassittr.i.— 10  c.c.  of  acetic 
acid  are  added  to  20  c.c.  of  the  silver  bath,  h  is 
evaporated  to  dryness,  the  residue  digested  for  twenty- 
four  hours  with  absolute  alcohol,  the  liquid  decanted,  the  I 
deposit  washed  with  aU-nho!.  evaporated  aline- 1  1o  dry-  ' 
ness ;  5  c.c.  of  hydrochloric  acid  are  added,  it  is  diied, 
and  the  chloride  of  potassium  obtained  is  weighed  (A). 

Determination    of   Double    Cyanidi .-  The    silver    is  I 
precipitated  with  sulphide  of  ammonium,  and  the  sulphide 
of  silver  is  weighed.    From  its  weight  the  corresponding  J 


quantity  of  cyanide  of  silver,  cyanide  of  potassium,  and 
chloride  <.f  potassium  fil;  are  calculated. 

lK!,-riut».i'hn  <f  th:  (',:.-!>  -.•.•••/v.  — IV:  rtoitats  with 
chlni;  ''-  of  c  -.Il.m-k.  .11  !  v,-.-:  ;!i  th.e  c:.:b  :i  v.r  of  lime,  from 
whieh  ran  he  jihui.l'e  I  th.e  e  eth  n  ;  t  -  ,,  -.ta*h,  and  the 
wet::l:t  ie',i  of  chloride  of  P1  't-i-.su: 0  .vincli  it  li.«s  yielded 
in  the  tii st  operation. 

Ih-iersni.-.-aH  »t  cf  Cyanale.-- Cy  inide  of  potassium 
when  niched  contains  cvanate  111  the  prop  anion  — 

7KCV  i  3CVKO, 
or  34  8  per  cent.  In  every  100  of  potassium  furnished  by 
the  mixture,  30  ar->  yielded  by  the  cyariate.  After  having 
therefore,  deducted  from  the  total  A  the  weights  B-f-C, 
30  per  cent  must  still  be  subtracted  t  >  find  the  weight 
yielded  by  free  cyanide.  The  method  is  sufficiently  exadl 
for  practical  purposes. 

Utilisation  of  Tin  Wast;.— M.  Jvier.ze!.— The  process 
includes  the  following  operation* :— Boiling  the  waste 
with  water  acidulated  with  hydrochloric  an  .1  nitric  acid, 
until  the  tin  is  completely  dissolved.  To  1000  kilos,  of 
waste  tor.ta  ning  5  to  6  per  cent  of  tin,  300  kilos,  of  crude 
hydrochloric  acid  and  30  kilos,  of  crude  nitric  are  used, 
with  water  enough  to  cover  four-fifths  of  the  heap.  The 
operation  is  carne  I  on  in  tai,';s  of  wood  or  biick.  3  metres 
cube,  lined  with  a  composition  of  2  parts  of  sand  and 
1  part  of  melted  sulphur,  and  heated  by  steam.  The 
action  lasts  from  thiity  to  forty-five  minutes.  The  liquid 
is  then  run  off,  the  scrap  iron  washed,  and  the  washings 
used  in  treating  the  next  lot.  The  tin  is  precipitated  in  a 
spongy  state  by  means  of  scrap  zinc,  70  parts  of  which 
serve  for  100  of  tin.  The  precipitated  ma«s  is  washed, 
and  ?.t  once  dissolved  in  hydrochloric  acid.  There  remains 
a  mass  composed  of  chlorHe  of  lead  and  oxide  of  tin; 
this  is  mixed  with  double  its  weight  of  coke,  and  heated 
in  a  zinc  furnace.  Chloride  of  tin  distiU  over,  and 
metallic  lead  remains.  The  iron  scrap,  freed  from  tin, 
ran  bo  used  in  the  manufacture  of  copperas,  or  in  metal- 
lurgical operation*.  Th.e  author  subjoins  figures  which 
show  a  fair  working  profit  on  the  process. 

Reimaun's  Purler  Zeitunt;,  No.  32,  1S74. 

This  number  contains  a  notice  on  the  utilisation  of  old 
vat  nets  which  contain  from  5  to  15  lbs.  of  indigo. 

There  is  a  notice  of  Australia  fibre,  a  textile  vegetable 
matter  preferable  to  jute  and  possessing  a  greater  affinity 
for  colouts  ;  receipts  fur  a  Nicholson  blue  on  this  fibre  ; 
a  bright  and  fast  blown  on  cotton  yarn  ;  a  fast  black  ou 
mixed  garments;  a  black  on  linen  ;  and  a  continuation  of 
the  instructions  for  the  hydiosulphite  indigo  process. 
Next  follows  an  article  for  dyeing  "  Bcider-wand,"  a 
provincial  German  tissue  of  wool  and  liner,  ind  an  account 
of  a  neve  apparatus  for  steaming  printed  pieces. 

G.  Witz  ascribes  the  turning  green  of  aniline  blacks  in 
presence  of  acid  oddising  agent*  merely  to  the  acid,  and 
not  to  any  decxidisaticn  or  even  oxidation. 

No.  33.  1S74. 

This  number  contains  genrial  inst  tuitions  on  dyeing 
villi  aniline  colours,  containing  nothing  remarkable;  a 
continuation  of  the  essay  m  "  Beider-wand,"  nnd  of  the 
ir.sttue":ior  s  fcr  the  l.ydiosulphite  process  ;  receipts  for  a 
I'.i'ht  td.vc  on  cotton  yam;  for  a  pnr>y  on  sienna;  for 
pnrting  a  fawn  on  calico;  rr.d  for  the  galvanic  deposition 
of  copper  0:1  iron  cylinders  [or  printing. 

No.  3  1S74. 

This  number  contains  a  continuation  of  the  article  on 
dyeing  with  an  ilir.es  ;  a  notice  of  a  new  finishing  machine  ; 
receipts  for  a  ponee-.o,  a  prey,  and  a  maize  on  silk,  and  a 
itduish  brow n  on  v..  .  ;hn  vain;  a  continuation  of  the 
papei ■  0:1  "  Beidc-r-w.-ii- d  ;  "  a  notice  of  the  state  of  the 
cotton  mar.ufricto:v«  in  the  Trench  Department  of  Seine 
Infcrieurc  ;  and  a  tie  iiption  of  Foi  l's  apparatus  for  the 
iccovciy  cf  benzol,  &c,  used  in  extracting  fatty  matters. 
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Vol.  I.,  Parts  1  and  2,  price  36s  ,  with  more  than  400  Illustrations. 

Nature  and  Properties  of  Fuel :  Secondary  Products  obtained  from 
Fuel:  Production  of  Light:  Secondary  Products  of  the  Gas  Manu- 
facture. 

Vol.  I.,  Part  3,  price  33s.,  with  more  than  300  Illustrations. 
Sulphur  and  its  Compounds:  Acidimctry:  Chlorine  and  its  Bleaching 
Compounds:  Soda,  Potash:  Alkalimetry :  Grease. 

Vol.  I.,  Part  4,  price  2ts.,  300  Illustrations. 
Aluminium  and  Sodium  :  Stannatc*.  Tungsta:es,  Chromatcs,  and 
Silicates  of  Potash  and  Soda:  Phosphorus,  Borax:  Nitre:  Gun- 
Powder:  Gun  Cotton. 

Vol.  I.,  Part  j,  price  36s. 

Prusaiatc  of  Potash:  Oxalic,  Tartaric,  and  Citric  Acids,  and  Appen- 
dices containing  the  latest  information,  and  specifications  relating  to 
the  materials  described  in  Parts  3  and  4. 

Baillieri  and  Co.,  20,  King  William  Street,  Strand. 
CHEMICAL   ANALYSIS,  Ac. 

Mr.  Sidney  W.  Rich,  Analytical  and  Con- 
sulting chemist,  undertakes  all  kinds  of  Anal)se»,  including  the 
Anal)  sis  of  Water,  uf  Articles  of  Food  and  Drink,  and  of  Commercial 
Articles. 

Mr.  Rich  also  undertakes  investigations  relating  to  Patents,  Manu- 
factures, Ac. 

Further  particulars  may  be  obtained  on  application,  by  letter,  at  the 
Laboratory,  23.  Gloucester  Street,  (jueen  Square,  London.  W.C. 

"QERNERS  COLLEGE  of  CHEMISTRY^— 

*->  EXPERIMENTAL  MILITARY  and  NAVAL  SCIENCES 
under  the  direction  of  Professor  E.  V.  GARDNER,  F.F.S.,  Ac. 
of  the  late  Royal  Polytechnic  Institution  and  the  Royal  Naval  College 
The  Laboratory  and  Class  Room*  are  open  from  11  to  3  a.m.,  and 
and  from  7  to  10  p.m.  daily. 
Especial  facilities  for  persons  preparing  for  Government  and  other 


WINTER  SESSION,  1S7475. 

'"Theoretical  Chemistry. — Mr.  W.  N.  Hartley 

*■  will  give  Thirty-Six  Lectures.  Mondays  »nd  Thursdays.  7  to 
8  p.m.    Fee,  £t  lis.  6 J. 

ANALYTICAL  CHEMISTRY. — Mr.  W.  N.  HARTLEY.  Tues- 
days, 7  to  9.    From  October  till  March.    Fee,  £i  2*. 

YORKSHIRE  COLLEGE  OF  SCIENCE, 

*  LEEDS. 

PrtsiJtnt— Lord  F.  C.  Cavendish.  M.P. 
The  FIRST  SESSION  will  commence  on  Monday,  October  20, 
1874,  ar.d  terminates  July  23,  1875. 

CLASSES. 

Mathematics— Professor  A.  W.  Rucker.  M. A., Fellow  of  Brascnose 
College,  Oxford.    Fee,  £3  13s.  lid.  per  Session. 

Experimental  Phvsics  —  Professor  A.  W.  Ruckcr,  M.A.  Fee, 
£2  12s.  6d.  per  Session. 

General  Chemistry— Professor  T.  E.  Thorpe,  Ph.D.,  F.R.S.E., 
F.C.S.    Fee,  £4  4s.  per  Session. 

Chemical  Laboratory— Professor  T.  E. Thorpe,  Ph. D-  Fee.from 
£4  4s.  per  Month  ;  Whole  Session,  £17  17s. 

Geology  and  Mimso-Professor  A.  H.  Green,  M.A.,  F.G.S.,  late 
Fellow  of  Gonville  and  Caius  College,  Cambridge.  Fee,  £4  4»-  per 
Session. 

Textile  Industries— Professor  William  Walker  (Endowed  by 
the  Clothworkcrs'  Company,  London).    Fees— Course  A,  £to  10a. 
Course  B,  £5  js. 

The  arrangements  for  Evening  Classes  will  be  announced  hereafter. 
Prospectuses  of  the  Courses  of  Lectures  are  now  ready,  and  may  be 
had  by  written  application  to  the  Secretary. 

J.  D.  HEATON.  Chairman. 
Sept.  24,  1S74.  HENRY  H.  SALES,  Secretary. 

Ohemistry. — A  Professor  of  Theoretical  and 

Practical  Chemistry  (lecturer  for  15  )ears  past  in  a  Chartered 
College  1,  holding  two  public  appointments  in  London,  wishes  to 
RECEIVE  TWO  YOUNG  GENTLEMEN  to  work  in  his  labora- 
tories, where  unusual  advantages  for  acquiring  thorough  knowledge 
of  the  science  in  all  its  branches  are  at  command.— Apply  to  A.  G.  A., 
146,  Ladbroke  Grove  Road,  North  Kensington,  W. 

UENRY  MATTHEWS,  Deceased.— PursuT- 

^  ^  ant  to  the  Statute  22nd  and  23rd  Victoria,  chapter  35,  intituled 
"  An  Act  to  further  amend  the  Law  of  Property  and  to  relieve  Trus- 
tees," Notice  is  hereby  Given,  that  all  CREDITORS  and  other 
person*  having  any  claims  or  demands  upon  or  against  the  Estate  of 
HENRY  MATTHEWS,  late  of  60,  Gower  Street,  Bedford  Square, 
in  the  county  of  Middlesex,  Esq.,  deceased  (who  died  00  the  20th  day 
of  September,  1874,  an&  woo*e  will  and  codicil  thereto  were  proved  in 
the  Principal  Registry  of  her  Majesty's  Court  of  Probate,  on  the  2nd 
day  of  October,  1S74,  by  John  Chisman  and  Charlet  Nathaniel  Peal, 
the  executors  therein  named),  are  hereby  required  to  send,  in  writing, 
the  particulars  of  such  claims  and  demands  to  the  undersigned,  on  or 
before  the  jth  day  of  November  next,  after  which  time  the  and  exe- 
cutors will  proceed  to  distribute  the  asset*  of  the  said  deceased  among 
the  parties  entitled  thereto,  having  regard  only  to  the  debts,  claims, 
or  demands  of  which  they  shall  then  have  had  notice;  and  they  will 
not  be  liable  for  the  assets  so  distributed  to  any  person  of  whose  claim 
they  shall  not  then  have  had  notice.— Dated  this  5th  day  of  October 

JOHN  CHISMAN.  Mount  Ephraim.  Streatham,  S.W., 
one  of  the  said  Executors, 


Private  Pupil*  will  find  every  convenience. 

Analyses,  Assays,  and  Practical  Investigation*  connected  with 
Patent*,  Ac, conducted. 

rorpro»pectu*,&*., apply  to  Prof.B.V.Q.,44,B»rn*ri-*treet,W. 


MINERALOGY. 


Collections  of  Characteristic  Mineral  Speci- 
mens, for  StUdMtl  preparing  for  the  Examinations,  at  m  >der,tc 
prices  ;  a:*o  Single  Specimens,  Minerals  for  Analysis  and  Chemical 
Research,  Hammirs,  Models  of  Crystals.  Ac.  of  JAMES  R. 
GREGORY,  Mineralogist,  15,  Rustell  Street,  Covent  Garden,  W.C. 
Removing,  in  December  next,  to  88,  Charljttc  Street,  Fitxroy  Square. 

ELECTRIC  BELLS. 


Specially  Suitable  for  Laboratories,  Wa 
tories,  Office*,  Ac. 


A Complete  Set,  consisting  of  continuous 
action  Bell  on  Mahogany  stand,  with  case,  100  feet  of  insulated 
wire,  handsome  push,  constant  battery  (one  charge  lasting  twelve  to 
eighteen  months  without  attention),  and  full  direction*  for  fixing,  16s. 
1.1  qual  to  those  generally  charged  21s.)   Prospectus  and  detailed  list 

EDWARD  H.  JONES, 
MANUFACTURING  ELECTRICIAN,  Ac., 
MONMOUTH. 
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ON  SULPHUR  DMODIDE. 
By  R.W.  EMERSON  MACIVOR. 

When  an  intimate  mixture  of  sulphur  and  iodine,  in  the 
proportion  of  one  atom  of  the  former  clement  to  two  of  the 
latter,  is  heated,  there  results  a  dark-coloured  substance, 
somewhat  resembling  in  appearance  native  antimony 
trisulphide,  or  stibite,  which  is  generally  considered  to  be 
sulphur  di-iodide,  ""S"Ia. 

It  smells  very  strongly  of  free  iodine,  and  when  heated 
in  vacuo  yields  a  sublimate  composed  of  almost  pure 
iodine  and  a  residue  of  sulphur.  It  is  insoluble  in  water, 
but  dissolves  in  carbon  disulphidc,  yielding  a  solution 
having  the  magnificent  violet  colour  characteristic  of  a 
solution  of  free  iodine  in  this  menstruum,  and  leaving,  on 
evaporation,  a  residue  in  which,  on  examination  with  a 
magnifying-glass,  crystals  of  sulphur  and  iodine  are  dis- 
cernible. By  continued  washing  with  absolute  alcohol, 
the  whole  of  the  iodine  contained  in  the  substance  may  be 
abstracted,  and  a  residue  of  sulphur  left,  which  dissolves 
in  carbon  disulphide.    Ether  also  dissolves  out  the  iodine. 

As  the  properties  enumerated  above  are  those  which 
would  be  expected  to  charaaerise  a  mechanical  mixture 
of  sulphur  with  iodine,  I  am  much  inclined  to  doubt  the 
compound  nature  of  the  produd  obtained  by  simply 
heating  the  two  elements  together. 

Glasgow,  1874.  * 


cled,  and  rapidly  cooled,  a  pre- 
v  minutes,  which  is  sometimes 


NOTES  ON  ALLOXANTIN  AND  MUREXIDE. 
By  JAMES  REOCH,  M.A..  M  B. 


When  urine  is  boiled  with  an  acid  solution  of  molybdate 
of  ammonium,  it  invariably  turns  green.     If  about  4  c.c. 
of  urine  are  used,  and  two  drops  of  the  molybdate  and  two 
of  strong  HC1,  the  colour  is  produced  at  once  on  boiling, 
but  deepens  for  some  time  afterwards.  Now,  four  reagents 
are  mentioned  in  chemical  works  as  capable  of  producing 
the  blue  oxide  of  molybdenum,  but  of  these  nascent  hydro- 
gen alone  acts  speedily  and  completely.  To  this  alloxantin 
must  be  added,  as  I  have  always  found  it  to  reduce  the 
molybdate  at  once,  more  especially  when  hot,  and  it  is  to 
this  body  that  I  believe  the  green  colour  produced  in  urine  is 
due,  the  blue  colour  proper  being  mixed  with  yellow  urine ; 
at  any  rate,  none  of  the  ordinary  constituents  of  urine, 
urea,  uric  acid,  hippuric  acid,  or  salts,  either  separately  or 
combined,  can  reduce  the  molybdate  ;  but,  whether  this 
be  so  or  not,  the  test  is  of  valuable  application  in  deter- 
mining the  constitution  of  alloxantin,  for  the  latter  gives 
a  violet  precipitate  with  baryta-  or  lime-water,  and  if  this 
be  thrown  on  a  filter,  washed,  and  treated  with  dilute 
HC1  or  H2S04,  chloride  or  sulphate  of  barium  or  calcium 
will  be  formed,  and  if  the  nitrate  be  now  tested  for  allox- 
antin by  the  acid  molybdate,  nearly  as  much  will  be  found 
as  was  originally  used.    This  experiment  seems  decisive 
in  regard  to  the  acid  character  of  alloxantin,  and  it  is  fur- 
ther confirmed  by  the  fact  that  it  is  acid  to  test-paper  in 
a  proportion  equal  to  its  combining  weight.    I  have  added 
lime-water  to  a  solution  of  a  weighed  quantity  of  alloxan- 
tin, and  then  dilute  HjS04,  by  which  I  have  obtained  an 
acidity  of  297  as  the  mean  of  several  experiments.  This 
result  approximates  to  322,  sufficiently  allowing  for  the 
loss  which  invariably  occurs  from  the  decomposition  of 
these  organic  compounds  by  the  very  boiling  required  to 
effect  their  solution  to  show  that  it  is  a  dibasic  acid.   It  is 


however,  easily  decomposed  by  KHO  or  NaHO  by  pro- 
longed boiling,  probably  with  the  production  of  a  carbonate, 
for  the  acid  molybdate  reaction  is  soon  negatived,  and 
baryta-water  gives  a  white  precipitate  which  effervesces  on 
adding  HC1.  Much  dispute  has  arisen  as  to  the  nature  of 
murexide,  on  which  I  have  .1  few  facts  to  contribute. 
When  pure  and  dry  murexide  is  treated  with  strong  HC1 
in  the  proportion  of  about  2  c.c.  to  150  m.grms.,  and  the 
mixture  stirred  with  .1  glass  rod,  the  microscope  will  reveal 
crystals  of  alloxantin  instead  of  the  prisms  of  murexide, 
the  process  of  decomposition  may  be  watched  under  the 
microscope,  when  the  pri<ms  will  ba  seen  to  break  up  into 
a  multitude  of  smaller  prisms,  which  are  speedily  dissolved ; 
in  a  short  time,  larger  or  smaller  crystals  of  alloxantin 
start  into  view.  Again,  if  1  grm.  of  murexide  be  dissolved 
by  boiling  with  3  o*s.  of  strong  HCI,  and  3  ozs.  of  H,0  be 
added,  beautiful  crystals  of  alloxantin  are  deposited  in 
twenty-four  to  forty-eight  hours  ;  if  a  larger  quantity  be 
used,  the  precipitate  is  delayed.  In  this  way,  about  30  or 
40  per  cent  can  be  obtained. 

Now,  when  150  m.grms.  of  murexide  are  boiled  with  2  C.c. 
of  HCI  till  solution  is  ef 
cipitate  takes  place  in  a  f 

called  murexan,  but  which,  from  what  I  have  said  above, 
must  contain  a  large  quantity  of  alloxantin  ;  in  fact,  the 
crystals  are  easily  recognised  as  flat  plates  having  an 
angle  of  about  105°,  and  giving  the  acid  molybdate  test. 
But  when  murexide  is  dissolved  in  KHO,  and  dilute  HjS04 
added,  a  precipitate  is  formed  which  is  not  alloxantin, 
though  containing  a  small  quantity,  but  is  really  murexan. 
These  facts  may  serve  to  explain  the  constitution  of  mu- 
rexan, as  being  composed  of  uramil  with  a  greater  or  less 
quantity  of  alloxantin,  and  may  account  for  the  varying 
analyses  of  that  body.  Though  alloxantin  is  thus  readily 
got  from  murexide,  the  latter  is  not  a  compound  of  the 
former  with  NH3,  for  HCI  invariably  gives  a  yellow  solu- 
tion with  murexide,  showing  that  another  body  is  formed 
besides  NH4CI  and  alloxantin. 

Murexide  is  one  of  the  most  intense  of  pigments ;  a  test- 
tube  containing  only  1  part  in  12,000,000  looks  decidedly 
pink  when  placed  on  a  sheet  of  white  paper,  and  this  fact 
may  account  for  the  common  idea  that  it  is  a  very  unstable 
body.  No  doubt  it  is  easily  decomposed,  but  the  yellow 
pigment  which  HCI  transforms  it  into  is  several  hundred 
times  less  intease  as  a  pigment,  and  it  may  therefore  easily 
be  overlooked  when  only  small  quantitits  are  operated-'on. 
That  murexide  is  not  of  weak  constitution  is  pro- cd  by 
the  very  mode  of  its  producticr.,  by  oxidising  uric  acid ;  and 
here  I  may  correct  a  common  error.  It  is  said  that,  when 
uric  acid  is  heated  with  HNOj,  a  red  residue  is  left,  which 
becomes  crimson  by  the  vapour  of  NH }.  The  fact  is.  that 
the  red  residue  is  impure  murexide,  and  becomes  crimson 
merely  by  H20 ;  the  only  use  of  NH3  is  where  the  residue 
is  not  quite  dry,  for  a  trace  of  HNOj  would  easily  destroy 
the  colour,  and  the  NHj  would  neutralise  this;  but  anyone 
can  satisfy  himself  that  murexide  is  produced  without  the 


NH3.    It  is  also  produced  in  many  other  ways;  for  the 
red  colour  which  alloxan  assumes  in  the  air  or  when  heated 
is  due  to  this  cause,  and  by  cautious  treatment  with  strong 
HCI  I  have  obtained  alloxantin  crystals  from  it ;  so,  also, 
alloxantin  in  moist  air  turns  pink.    Only  a  small  propor- 
tion of  murexide  is  got  from  these  bodies,  from  uric  acid, 
for  example,  not  above  ,'tth  part ;  but  its  colour  is  so 
intense  that  a  small  quantity  readily  shows  itself.    It  is 
usually  said  that  murexide  contains  3  or  4  per  cent  of  H20  ; 
but  this  is  quite  unessential,  for  even  when  heated  U>  car- 
bonisation the  prisms  for  the  most  pait  retain  their  form, 
so  that  it  can  be  dried  without  decomposition.    It  is  al><> 
said  to  redden  litmus,  but  it  dyes  all  kinds  ol  paper,  so 
that  it  should  be  treated  with  dilute  H2S(\  till  decolo-.ir- 
Ued,  and  then  with  NaHO.    When  this  is  done,  it  will  bo 
found  that  the  murexide  makes  no  difference  in  the  rpa/i- 
tity  required  for  neutralisation  ;  it  is,  therefore,  itself  a 
salt  or  neutral  body.    By  heating  it  with  NaHO  first,  till 
decolourised,  and  then  using  H.S04,  it  is  found  that  a 
lea«t  one  equivalent  of  NHj  has  been  given  off;  but  the 
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Croissant  and  Bretonniere's  New  Colours, 
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result  is  not  quite  uniform,  probably  owing  to  the  fact  that 
the  decomposition  is  complex,  and  that  small  quantities  of 
NH3  are  given  off  from  some  of  the  other  produces. 


CROISSANT    AND    BRETONNIERE'S  NEW 
COLOURS. 

These  new  dyes  are  now  manufactured  on  a  large  scale, 
and  have  ceased  to  be  regarded  as  mere  chemical  curiosi- 
ties. They  arc  distinguished  for  their  great  tinctorial 
power,  their  remarkable  permanence,  and  their  cheapneas. 
Except  red,  blue,  green,  and  their  modifications  all  colours 
can  thus  be  produced.  Very  fine  results  are  obtained  by 
mixing  the  new  dyes  with  the  woods,  which,  however, 
will  be  almost  superseded  by  the  former.  The  cost  of 
manufacture  is  so  trifling  that  a  cwt.  dye  from  sawdust— 
which  will  prove  a  substitute  for  logwood— costs  only 
thirty  shillings,  whilst  the  equivalent  amount  of  extract  of 
logwood  costs  £j  103.  Extract  of  chestnut,  1*2  fr.  per  kilo.,  is 
only  raised  in  price  5  centimes,  extract  of  fustic  20  cen- 
times, and  extract  of  logwood  68  centimes  by  conversion 
into  the  new  colours,  whilst  their  tintorial  power  is  ren- 
dered three  or  four  times  greater.  To  produce  a  good  grey 
on  10  kilos,  of  material,  0*25  kilo,  of  sawdust  is  sufficient. 
In  permanence  the  new  colours  greatly  outstrip  those  now 
in  use.  They  are  not  affected  by  light,  acids,  oxalate  of 
potash,  nor  even  by  hot  soda-lye.  Concentrated  chlorine 
alone  attacks  them.  When  used  along  with  other  colours 
tbey  render  the  latter  more  permanent,  especially  the 
aniline  preparations.  Varieties  of  6hade  are  not  produced 
by  mixtures,  but  by  regulating  the  temperature  to  which 
the  colour  is  exposed  in  the  course  of  manufacture.  The 
colours  have  been  used  for  some  time  in  various  establish- 
ments in  Lille,  Roubaix,  Cholet,  Rouen,  and  Laval  Game, 
and  have  given  great  satisfaction. 

The  process  of  dyeing  is  as  follows : — The  colours  are 
dissolved  in  hot  water,  and  the  goods  are  steeped  and 
turned  in  the  solution  from  30  to  45  minutes.  They  are 
fixed  by  a  hot  solution  of  bichromate  of  potash,  in  which 
they  are  left  for  about  15  minutes,  washed  with  pure 
water,  treated — in  case  of  wool  and  silk — with  acid  to  re- 
move excess  of  alkali  [Should  not  this  process  come  after 
the  next  described  operation  ?] ,  and  then  placed  in  an 
alkal^e  bath  made  up  with  i  kilo,  soda  to  45  litres  of 
water,  washing  finally  with  clear  water.— (Der  Arbeit- 
gtbtr.) 

The  following  additional  particular ^ax»  "I.;..  »rom  a 
pamphlet  issued  by  the  "Patent  Farben-Fabrik '*  of  Gott- 
ingen— an  establishment  devoted  to  the  manufacture  of 
the  new  colours. 

The  Societe  Industriclle  of  Muhlhausen  has  found  that 
these  colours  attach  themselves  permanently  to  the  fibre, 
by  the  mere  evaporation  of  the  water  in  which  they  are 
dissolved, — a  circumstance  of  great  importance  in  calico- 
printing.  All  the  colours  are  soluble  in  water,  and  are 
precipitablc  by  mineral  as  well  as  organic  acids  and 
metallic  salts.  The  colours  have  a  remarkable  affinity  for 
both  animal  and  vegetable  fibres,  upon  which  they  have  no 
injurious  action. 

The  new  colours  dye  wool,  silk,  linen,  and  cotton 
equally  well.  Hence  mixed  goods  can  be  dyed  in  one 
operation  without  appearing  checkered,  the  colour  pro- 
ducing one  and  same  tone  of  equal  intensity,  both  upon 
the  weft  and  the  warp.  In  dyeing,  after  the  colour  and 
the  chrome  baths,  the  goods  are  passed  through  a  boiling 
soda-bath,  and  washed  in  abundance  of  water.  Animal 
fibre  may  require  the  addition  of  a  little  acetic  acid  to  re- 
move the  last  traces  of  alkali.  Other  metallic  salts  may 
be  used  instead  of  chrome,  according  to  the  particular 
effect  desired. 

The  following  receipts  have  been  in  successful  use  in  the 
works  of  the  inventors.  They  arc  all  adapted  to  20  kilos,  of 
linen  or  13  of  cotton.  The  numbers  are  the  distinguishing 
maiks  of  different  dyes. 


1.  Greys. 

No.  1.  268  grms.  in  90  litres  water  free  from  lime. 
No.   x.   670    „  „         11  n 

No.  1.  1200    „  M  H 

2.  Yellowish  Shades. 
No.  7.   400  grms.  in  90  litres  water  free  from  lime. 
No.  7.  1200    „  n  •• 

3.  Other  Modes. 

No.  1!'.  667  T"' ) in  90  litre'  Wller  M  above- 

No.  11.  400  „  If  II  M 

No.  11.  800  „  „         H  „ 

No.  11.  600 
No.  13. 

No.  13.  4  „ 

No.  13.  3  „ 


2  litres}'0  90  litre"  w*ler' 


4.  Browns  and  Blacks. 
No.  15.  1200  grms.  in  go  litres  water. 
No.  15.   400  ,. 
No.  18.  1200     „  „ 
No.  18.   400     „         „  „ 
No.  1.  700} 
No.  11.    1000 1 
No.   1.  100 


i*  litres 


No.  13. 

Chrome-bath  for  the  above  quantities. 
Bichromate  of  potash  105  grms. 
Water  „         80  litres. 

Soda-bath. 

Soda     1  kilo. 
Water  80  litres. 

The  water  must  in  all  cases  be  free  from  lime. 

We  may  add  that  we  have  been  favoured  with  samples 
of  several  of  the  colours,  and  as  far  as  laboratory  experi- 
ments can  go  we  find  that  their  properties  are  really  as 
described. 


ON   ANTHRACEN   AND  ALIZARIN.' 
By  FREDERICK  VERSMANN,  PhD., 

In  accepting  the  invitation  to  lecture  before  you  on  one 
of  the  most  important  and  most  interesting  recent 
chemical  discoveries,  I  had  to  consider  whether  I  should 
treat  my  subject  in  preference  from  a  practical  or  from  a 
scientific  point  of  view. 

Looking  at  the  object  for  which  this  series  of  chemical 
lectures  has  been  arranged  by  the  Council,  and  believing 
it  to  be  decidedly  of  a  practical  nature,  I  have  thought  it 
best  to  confine  myself  as  much  as  possible  to  the  practical 
side  of  my  subject,  and  to  consider  the  theoretical  part 
only  so  much  as  may  be  necessary  for  a  general  under- 
standing. I  have  done  so  all  the  more  readily  because  I 
shall  thereby  be  best  enabled  to  point  out  the  great 
advantage  and  the  absolute  necessity  of  constant  scientific 
investigation  of  apparently  very  simple  manufacturing 
processes,  and  also  because  I  am  anxious  to  invite  a 
discussion  on  several  practical  points,  which  are  surrounded 
by  much  uncertainty ;  and  I  should  be  much  pleased  if 
such  discussion  should  assist  in  clearing  away  some  of 
the  uncertainty  and  dissatisfaction  at  present  attached 
to  the  true  value  of  an  article  which  suddenly  has  assumed 
such  vast  importance. 

I  may  at  once  remark  that,  although  my  paper  is  "  On 
Anthracen  aud  Alizarin,"  I  have  found  it  impossible  to  do 
full  justice  to  both  subjects  in  one  evening.  I  shall 
therefore  limit  myself  to-night  chiefly  to  the  consideration 

*  Read  before  the  Society  of  Arts,  Chemical  Section. 
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of  anthracen,  and  I  shall  touch  but  lightly  upon  ita  con- 
version into  colouring  matter  ;  but  1  hope  I  may  have  at 
some  future  time  an  opportunity  given  me  to  fully  discuss 
the  various  processes  which  produce  these  chemical 
changes,  and  result  in  such  splendid  and  beautiful  com- 
pounds. 

In  tracing  the  history  of  anthracen,  we  find  that  the 
two  great  French  chemists,  Dumas  and  Laurent,  in  1832, 
first  obtained  it  from  the  last  fractions  of  the  distillation 
of  coal-tar  ;  they  exposed  the  oily  matter  to  extreme  cold, 
when  a  crystalline  deposit  separated,  which  was  pressed 
and  washed  with  alcohol ;  the  residue  was  further 
purified  by  re-distillation,  crystallisation,  and  sublima- 
tion, and  was  then  submitted  to  chemical  investiga- 
tion. Dumas  and  Laurent  assigned  to  the  compound  thus 
obtained  the  formula  CuHu,  and  as  this  is  half  as  much 
again  as  naphthalen,  CjoHg,  they  named  the  new  substance 
para-naphthalen.  But  this  chemical  composition  and  the 
low  melting-point,  which  was  found  to  be  180°  C,  con- 
vincingly prove  that  the  substance  must  have  been  a 
mixture  of  several  hydrocarbons,  and  not  a  definite 
chemical  compound. 

Laurent  afterwards  submitted  the  Bubstance  to  fresh 
investigations,  and  obtained  several  interesting  derivatives, 
but,  as  Professor  Kopp  suggests  in  his  exhaustive  historical 
memoir  on  "  Anthracen  and  its  Derivatives,"  published  in 
the  Moniteur  Scicntifique,  Laurent  evidently  had  at  his 
disposal  only  small  quantities  of  the  impure  hydrocarbon ; 
he  therefore  could  not  determine  the  true  composition  of 
the  substance,  which  he  now  named  anthracen. 

At  present  it  is  generally  acknowledged  that  the  com- 
pound  these  two  chemists  investigated  was  not  pure,  and 
that  their  formula  is  not  correct ;  it  is  therefore  the  more 
surprising  that  Girard  and  De  Laire,  in  their  "  Traits  des 
Derives  de  la  Houille,"  published  only  last  year,  repeat 
with  strange  tenacity  Dumas  and  Laurent's  antiquated 
statements ;  they  treat  para-naphthalen  as  an  existing 
definite  compound  of  the  formula  Ci5Hla,  although  they 
have  nothing  new  to  add  in  support  of  their  isolated 
opinion  ;  on  the  contrary,  they  confess  that  the  substance 
is  little  known,  that  the  investigations  arc  very  old,  and 
made  very  likely  not  with  a  pure  compound,  but  with  a 
mixture  of  para-naphthalen  and  anthracen. 

Fritsche  described,  in  1857,  a  hydrocarbon,  obtained 
from  coal-tar,  which  he  found  in  many  respects  closely  to 
resemble  Laurent's  anthracen,  but  which  had  a  melting- 
point  of  210"  to  2120  C,  and  the  formula  of  which  he  found 
to  be  C|4H,<>. 

Anderson  published,  in  1862,  a  most  searching  investiga- 
tion of  the  higher  hydrocarbons  from  coal-tar ;  he  separated 
anthracen  in  grefct  purity,  obtained  many  of  its  most 
important  derivatives,  prominent  amongst  which  stands 
his  oxanthracen,  or  anthracbinon,  which,  however,  had 
already  been  obtained  by  Laurent.  Anderson  retained 
Laurent's  name  of  anthracen,  but  confirmed  Fritsche's 
formula  and  melting-point. 

So  far,  then,  the  hydrocarbon  had  been  separated  from 
coal-tar  only,  but  in  1866  Limpricht  demonstrated  its 
formation,  resulting  from  the  decomposition  of  chloride  of 
benzyl  by  water  in  a  closed  vessel  at  180*  C. ;  and  in  the 
same  year  Berthelot  commenced  the  publication  of  his 
masterly  researches  on  the  action  of  heat  upon  the  hydro- 
carbons, their  origin,  character,  and  composition ;  he 
pointed  out  the  circumstances  under  which  anthracen  is 
formed  by  the  action  of  heat  upon  the  several  more  simple 
hydrocarbons  ;  he  found  that  toluol  alone,  or  a  mixture  of 
■tyrol  and  benzol,  or  of  benzol  and  ethylen,  passed  through 
a  red-hot  tube,  furnished  anthracen. 

Bcrthelot's  and  Limpricht's  results  are  so  far  exclu- 
sively of  theoretical  interest,  at  present  at  least,  there  does 
not  appear  any  chance  of  their  investigations  being  capable 
of  practical  application.  Berthelot  also  described  the 
extraction  of  anthracen  from  coal-tar,  its  purification,  and 
its  characters,  and  he  confirmed  Anderson's  results.  So 
far,  all  these  investigations  were  of  a  purely  scientific 
chancier,  but  in  1868  two  German  chemists,  Graebe  and 


Liebermann,  succeeded  in  reducing  alizarin,  extracted 
from  madder,  and  in  obtaining  therefrom  a  hydrocarbon 
which  corresponds  in  all  its  properties  to  Anderson's 
anthracen. 

This,  then,  is  the  starting-point  of  one  of  the  greatest 
revolutions  in  chemical  industry,  because,  after  having 
obtained  anthracen  from  alizarin,  it  was  comparatively 
easy  to  convert  anthracen  into  alizarin,  and  thus  the 
possibility  was  given  of  producing,  by  artificial  means,  one 
of  the  most  important  and  most  ancient  natural  colouring 
matters. 

Several  German  manufacturers  of  aniline  dyes  at  once 
commenced  the  solution  of  this  problem,  with  more  or 
less  rapid  success,  and,  although  scarcely  five  years  have 
elapsed  since  the  first  laboratory  experiment  was  made, 
to-day  we  see  a  number  of  large  works  producing  vast 
quantities  of  the  artificial  colour.  The  first  and  most 
important  question  became,  of  course,  the  sufficient  supply 
of  anthracen. 

It  is  difficult  to  realise  the  idea  that  an  article  which 
was  but  yesterday  unknown  and  useless,  and  of  no 
commercial  value  whatever,  should  to-day  be  most  eagerly 
sought  after,  and  should  command  a  high  price.  Such, 
however,  is  the  case  with  anthracen,  which  has  suddenly 
risen  to  greater  importance  than  any  of  the  other  products 
of  the  distillation  of  coal-tar.  True,  the  application  of 
benzol  and  its  homologues  imparted  to  this  series  of 
hydrocarbons  an  importance  previously  unknown,  but  it 
becomes  almost  insignificant  if  compared  with  the  position 
anthracen  has  so  suddenly,  and  no  doubt  permanently, 
assumed. 

Before  attempting  to  give  a  description  of  the  manu- 
facture of  anthracen,  I  may  be  allowed  for  a  moment  to 
go  a  step  further  back,  to  draw  your  attention  to  the 
formation  of  tar,  from  which  anthracen  is  obtained. 

I  need  scarcely  say  that  tar  is  one  of  the  by-products 
in  the  manufacture  of  illuminating  gas.  Coal,  heated  in 
a  closed  red-hot  retort,  is  split  up  into  a  series  of  volatile 
and  non-volatile  compounds ;  the  last  remain  in  the  retort 
as  coke,  while  the  volatile  compounds  are  carried  away  by 
means  of  an  exhauster;  they  pass  through  the  ascension 
pipe  at  one  end  of  the  retort  into  an  hydraulic  main,  and 
then  into  the  condensers.  These  are  large  upright 
syphons,  and  as  the  volatile  compounds  arc  made  to  pass 
through  a  whole  series  they  are  cooled.  The  permanent 
gases  pass  on  to  be  further  purified  and  to  be  stored  in 
the  gas-holders,  while  other  products,  carried  away  so  far 
in  the  form  of  hot  vapour,  are  condensed  in  the  liquid 
form,  and  accumulate  at  the  bottom.  These  liquid  pro- 
ducts consist  chiefly  of  tar  and  water,  which  separate  on 
standing ;  the  tar  is  run  off  into  the  tar-wclls,  and  is  ready 
for  further  treatment. 

In  drawing  your  attention  to  the  follo\»ng  table,  in 
which  I  have  endeavoured  to  illustrate  and'o  follow  up 
the  ultimate  separation  of  anthracen  from  tar,  but,  starting 
with  coal  and  its  conversion  into  gas  and  its  by-products, 
I  need  scarcely  remark  that  I  could  not  have  intended  to 
give  a  complete  representation  of  all  the  different  com- 
pounds obtained  in  the  operation,  but  that  I  have  simplv 
grouped  them  together  in  as  few  divisions  as  possible:— 

Products  op  Destructive  Distillation  or  Coal. 


COAI. 
—  I — 

Liquid. 


Solid 


Tar. 
I- 


Light  oil.  Hcsryoil. 


Oil. 


Solid  hydrocarbons. 


Ammoniac*!  liqaor. 
"pl?ch. 


Nsphthslei 

Chryccnc,  &c. 


Anthracen. 


S  'lid  hydrocarbon*. 

 '  — - 

Nuphihalcn. 
thrvcent,  Stc. 


Coke. 


We  have  already  seen  that  coal  submitted  to  destructive 
distillation  yields  gaseous,  liquid,  and  solid  products. 
Passing  over  the  gas  and  the  solid,  we  separate  the  liqui  I 
into  tar  and  into  water  containing  much  am-ionia.  .  nl 
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which  is  therefore  called  ammoniacal  liquor.  The  tar 
submitted  to  fractional  distillations  yields  light  oil,  heavy 
oil,  and  pitch.  These,  I  repeat,  are  only  broad  divisions, 
as  obtained  by  the  fir&t  distillation  of  tar.  The  oils 
contain  several  series  of  liquid  hydrocarbons,  the  most 
important  of  which  is  the  benzol  series  ;  a  series  of  bases 
containing  nitrogen,  of  which  aniline  is  the  type;  a  series 
of  acids,  foremost  amongst  which  is  carbolic  acid ;  and, 
lastly,  a  whole  series  of  hydrocarbons,  most  prominent 
amongst  which  we  find  anthracen. 

Perhaps  I  ought  to  have  given  a  complete  list  of  all 
these  compounds,  with  some  of  their  characteristic  physical 
properties,  but  as  their  number  is  very  considerable— more 
than  sixty  at  least,— I  have  limited  myself  to  the  solid 
hydrocarbons  as  the  only  ones  bearing  directly  upon  our 
subject.  These  we  shall  have  to  consider  later  on,  when 
speaking  of  the  impurities  which  accompany  anthracen. 

The  pitch  resulting  from  tar  is  further  divided,  ultimately 
yielding  again  anthracen.  This  is  a  process  I  shall  have 
to  speak  of  separately. 

The  manufacture  of  anthracen  appears  at  the  first 
moment  to  be  extremely  simple,  an  impression  which, 
unfortunately,  has  taken  hold  of  many  tar  distillers,  and 
which  accounts  for  the  low  quality  of  very  large  quantities 
of  anthracen  sold. 

The  well-known  process  of  tar  distilling,  so  the  formula 
runs,  is  carried  out  as  usual,  and  the  last  10  or  15  percent 
of  the  products  of  the  distillation  are  set  aside  and  allowed 
to  stand  for  some  weeks,  when  a  crystalline  deposit  of 
solid  hydrocarbons  separates ;  this  is  freed  as  much  as 
possible  from  the  adherent  oil  by  filtration,  pressing,  or 
other  mechanical  means,  when  the  residue,  more  or  less 
dry  and  more  or  less  impure,  is  ready  for  sale. 

This,  no  doubt,  is  the  necessary  beginning  of  the  pro- 
cess, which,  however,  should  be  further  followed  up,  and 
ultimately  result  in  an  article  of  such  purity  that  it  might 
at  once  be  converted  into  colouring  matter,  i.e.,  an  article 
containing  at  least  75  or  80  per  cent  of  pure  anthracen. 

True,  in  the  early  days  of  anthracen— and  that  is  but 
four  years  ago — the  alizarine  makers  were  well  contented 
to  get  anthracen  of  any  quality,  however  low  in  percentage, 
because  the  success  and  very  life  of  the  new  dye  depended 
upon  the  possibility  of  getting  large  quantities  of  a 
hitherto  unknown  article.  At  that  time  the  alizarine- 
maker  bought  what  he  could  get,  often  perhaps  not  knowing 
himself  the  value  of  the  articles  bought ;  but  it  is  evident 
he  did  so  unwillingly  and  only  of  necessity,  as  is  clearly 
shown  by  some  remarks  of  Dr.  Gessort's,  one  of  the 
earliest  and  most  successful  manufacturers  of  alizarin, 
who  wrote  about  three  years  ago  as  follows : — 

"  It  is  to  be  regretted  that  the  tar  distillers  are  not  more 
careful  in  the  manufacture  ol  commercial  anthracen.  The 
manufacturer  of  alizarin  has  not  at  his  disposal  the 
necessary  plant  required  for  the  purification  of  crude 
anthracen  ;  at  all  events,  he  loses  much  time,  and  has  no 
use  for  the  oily  residues  resulting  from  the  purification. 

"The  tar  distiller)!,  on  the  other  hand,  can  always  use 
these  by-products  along  with  their  other  oils.  They  ought 
to  take  the  greatest  care  in  the  pressing  of  the  well-filtered 
and  drained  anthracen,  by  using  powerful  hydraulic  presses 
;md  by  pressing,  first  cold  and  then  hot,  as  strongly  as 
possible.  Such  crude  well-pressed  anthracen  is  readily 
i-owdered  and  passed  through  a  sieve,  and  in  this  state  of 
line  division  it  may  lu-  treated  with  petroleum  spirit, 
bailing  between  70"  and  gef  C,  and  after  sufficient  washing 
it  may  ajruin  be  submitted  to  strong  pressure. 

"  The  price  of  crude  anthracen  of  good  quality  is 
Mtfiicicntly  high  and  remunerative  to  induce  the  tar 
distiller  well  to  6tudy  the  rational  manufacture  of  the 
article,  and  to  devote  all  his  care  to  it." 

livery  word  of  these  remarks,  written  three  years  ago, 
holds  good  even  to  day,  because  only  very  few  distillers 
:ire  aware  of  the  profit  to  be  derived  from  purifying  their 
crude  product  and  thus  obtaining  a  high-class  article.  It 
i*  also  true  that,  now  that  the  question  of  producing  large 
quantities  of  anthracen  has  been  settled,  the  alizarin 


manufacturer  buys  but  unwillingly  a  low  per  cent  article 
and  we  see  a  new  class  of  manufacturers  spring  up,  which 
stand  between  the  two  former  ones,  viz.,  anthracen  purifiers, 
who  buy  the  crude  anthracen  and  supply  the  consumer 
with  an  article  of  the  desired  purity.  Of  these  anthracen 
purifiers  there  arc  several  in  Germany  and  at  least  one 
in  England ;  and  nothing  could  sneak  more  strongly  in 
favour  of  my  argument — that  the  first  manufacturer 
should  also  be  the  purifier — than  the  fact  that  other  people 
find  it  profitable  to  take  up  the  purification  as  a  separate 
business. 

Of  course,  I  do  not  for  a  moment  underestimate  the 
difficulties  connected  with  the  subject ;  on  the  contrary, 
I  am  anxious  to  point  them  out,  and  to  express  my 
strong  opinion  that  the  whole  manufacture  must  be 
looked  upon,  not  so  much  as  a  mechanical,  but  rather 
as  a  chemical,  operation, — that  it  requires  a  chemist's 
constant  care  and  scientific  investigation,  without  which 
only  partially  satisfactory  results  can  be  ascertained ; 
because,  after  first  having  obtained  the  crude  product, 
what  is  the  question  to  be  solved  ?  Is  it  not  the 
separation  of  one  substance  from  a  number  of  other 
substances  extremely  similar  in  their  physical  properties  ; 
and  can  such  separation  be  successfully  carried  out, 
especially  on  the  manufacturing  scale,  without  an  intimate 
acquaintance  with  all  these  substances  ?  Certainly  not ; 
and,  moreover,  the  production  of  the  first  article  ought 
to  be  based  upon  scientific  principles  as  well,  because 
we  must  assume— and  there  is  little  doubt  of  this  view 
being  correct— that  the  greatest  part  of  these  solid  hydro- 
carbons does  not  exist  ready  formed  in  the  tar,  is  during 
the  distillation  not  simply  vapourised  and  afterwards  again 
condensed,  but  that  it  is  the  product  of  decomposition  by 
heat  of  more  simple  compounds ;  and,  if  this  be  so,  will 
not  the  study  of  the  effects  of  heat  under  varying  circum- 
stances become  of  the  utmost  importance,  and  lead  to 
most  valuable  results  ?  I  do  not  lose  sight  of  the  fact 
that,  for  the  tar  distiller,  the  mechanical  part  of  his  business 
is  of  the  greatest  importance,  such  as  the  suitable  arrange- 
ment of  his  plant,  the  economical  carriage  from  one  pait 
of  the  works  to  the  other  of  the  bulky  raw  material  and 
its  products,  &c. ;  but  in  order  to  derive  full  benefit  from 
his  operations  he  should  be  guided  and  assisted  by 
experience  derived  from  investigation. 

(To  be  continued). 
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Ah  Elementary  Treatise  oh  Practical  Chemistry  and  Quali- 
tative Inorganic  Analysis.  By  Frank  Clowes,  B.Sc. 
Lond.    London:  J.  and  A.  Churchill. 

This  book  adds  another  to  the  many  handbooks  of  quali- 
tative analysis,  the  author's  reason  for  writing  it  being 
the  discovery  that  "  the  want  of  a  sufficiently  elementary 
and  explanatory  laboratory  text-book  was  very  widely 
felt."  The  student  who  could  not  find  among  the  many 
manuals  on  analysis  one  well  suited  for  his  purpose  would 
certainly  be  hard  to  please,  but  at  the  same  time  he  would 
have  little  cause  for  dissatisfaction  with  Mr.  Clowes's 
production,  which  is  certainly  all  it  professes  to  be. 

The  first  section  is  devoted  to  the  preparation  and  proper- 
ties of  a  few  of  the  principal  useful  gases,  the  distillation 
of  water,  and  the  preparation  of  nitric  acid.  In  the  follow- 
ing section,  the  author  describes  the  preparation  and  use 
of  apparatus,  and  gives  a  number  of  directions  and  hints 
which  every  beginner  will  appreciate.  A  separate  chapter 
is  devoted  to  manipulation. 

There  is  little  that  is  new  in  the  analytical  reactions  or 
the  methods  of  analysis,  and  many  of  the  special  and 
characterittic  tests  are  omitted,  unless  utilised  in  the  sys- 
tematic methods.   This  is  certainly  a  pity,  for  nothing  is 
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of  greater  interest  to  the  intelligent  student  than  the  trial  | 
of  reactions  out  of  the  ordinary  routine.  The  plumbic  di- 
oxide test  for  manganese,  the  potassium  iodide  reaction 
with  bismuth,  and  the  decolouration  of  permanganate  by 
ferrous  salts  might  advantageously  be  mentioned  ;  but,  on 
the  other  hand,  the  tests  described  are  fully  dwelt  on,  and 
any  necessary  precautions  pointed  out.  But  few  of  the 
organic  acids  arc  referred  to,  and  no  mention  is  made  of 
alkaloids  or  of  rare  metals.  In  our  opinion,  no  text-book 
of  qualitative  analysis  can  be  considered  complete  that 
does  not  include,  at  least  in  a  supplementary  form,  the 
reactions  and  methods  of  detecting  some  of  the  rarer  metals. 
Book  after  book  appears,  and  the  authors  systematically 
ignore  metals  like  tungsten,  molybdenum,  titanium,  ura- 
nium, cerium,  and  lithium,  whose  compounds  arc  to  be 
found  in  every  laboratory,  and  some  of  which  elements 
ate  met  with  in  nature  and  commerce  quite  as  frequently 
as  the  metals  bismuth,  cadmium,  and  cobalt,  which  are 
included  in  every  scheme  of  analysis.  But,  in  this  respect, 
the  book  in  question  merely  follows  the  general  example, 
which,  unfortunately,  is  that  set  in  our  Government  col- 
lege, where  the  course  of  instruction  is  deficient  in  these 
and  other  particulars.  \Vc  do  not  know  a  better  hand- 
book, going  over  the  usual  restricted  ground,  than  that 
under  review. 

The  author  avoids  the  eccentricities  of  notation  and 
nomenclature  which  disfigure  some  works  on  analysis,  as 
he  rightly  considers  that  it  is  undesirable  that  the  student's 
practical  text-book  should  tempt  him  to  bestow  valuable 
time  in  the  laboratory  upon  the  study  of  matters  of  mere 
theoretical  importance. 


An  Introdml'wn  to  Pharmaceutical  and  Medical  Chemistry 
(Theoretical  and  Practical).  By  John  Muter,  M.A., 
F.C.S.,  &c.    London  :  Simpkin  and  Marshall. 

This  work  is  one  of  a  somewhat  special  character,  as  its 
title  implies,  but  the  author  has  succeeded  in  introducing 
a  great  deal  of  useful  and  new  matter  of  interest  to  all 
chemists,  while  the  remarkable  clearness  of  type  and 
absence  of  typographical  errors  make  the  reading  of  it  a 
pleasure. 

The  author's  arrangement  of  matter  is  certainly  pecu- 
liar, and  is  not  without  some  advantages,  though  we  are 
disposed  to  doubt  whether  these  are  sufficient  to  justify 
the  plan  adopted.  Thus,  when  describing  the  analytical 
reactions  of  the  "  simple  basylous  radicals,"  the  author 
classes  them  as  monads,  dyads,  &c,  a  course  which 
necessarily  results  in  the  juxtaposition  of  potassium  and 
silver,  magnesium  and  mercury,  iron  and  tin.  We  are 
glad  to  see  hydrogenium  in  its  proper  place  at  the  head  of 
the  monad  metals. 

The  electro  negative  arrangement  of  the  various  pharma- 
ceutical preparations  will,  we  fear,  prove  somewhat  per- 
plexing to  the  student,  though  the  author  is  thoroughly 
consistent,  and  treats  of  all  the  principal  sulphates  in 
order,  from  hydrogen-sulphate  to  indigo-sulphate. 

There  is  one  objectionable  item  of  nomenclature,  against 
which  we  really  must  protest,  and  that  is  the  abuse  of  the 
prefix  "  hydro."  Thus  we  have  potassium  hydro-tartrate, 
disodium  hydro-phosphate,  ethyl  hydro-sulphate,  quinine 
hydro-sulphate.  The  term  hydrosulphate  is  applied  to 
acid  sulphates  instead  of  to  unoxidised  sulphur  derivatives. 
By  ethyl  hydrosulphate,  chemists  generally  understand 
mercaptan,  whereas  Dr.  Muter  uses  the  name  to  indicate 
ethyl-sulphuric  acid.  The  confusion  caused  by  such  a 
change  is  well-known  by  the  fact  that  the  acid  sulphate  of 
quinine  is  called  the  hydrosulphate,  while  the  hydrochlo- 
rate  does  not  mean  the  acid  chlorate,  but  the  hydrochloride. 
Hydrochloratc  and  hydrosulphate  are  incompatible  terms. 

A  considerable  portion  of  the  book  is  devoted  to  a  very 
ucid  exposition  of  chemical  principles,  followed  by  equally 
well  written  descriptions  of  various  laboratory  processes 
and  manipulations. 

The  sections  on  alcohol  derivatives  and  ammonia  de- 
rivatives (alkaloids,  &c.)  are  especially  good,  the  author 


being  here  thoroughly  in  his  element ;  while  the  errors 
contained  in  a  paragraph  on  the  manufacture  of  iron  and 
steel  serve  to  show  how  difficult  it  is  for  a  chemist  to 
master  the  whole  of  his  subject. 

We  have  observed  some  rather  serious  errors  in  the 
analytical  reactions  and  tables  for  systematic  detection  of 
metals.  Thus,  the  solubility  of  calcium  phosphate  in 
ammonium  citrate  is  ignored  in  a  manner  likely  to  bring 
the  analyst  to  grief;  again,  we  are  directed  to  separate 
cadmium  from  copper  by  means  of  cyanide  of  potassium 
and  hydrosulphuric  acid,  and  to  test  for  copper  in  the 
filtrate  by  acidifying  with  acetic  acid  and  adding  ferro- 
cyanide,  which  is  stated  to  give  a  chocolate-coloured  pre- 
cipitate. The  author  has  here  overlooked  the  fact  that  the 
addition  of  acetic  acid  would  have  thrown  down  cyanide 
and  sulphide  of  copper.  Such  mistakes  suggest  the  idea 
that  the  tables  have  not  been  in  practical  use.  On  page 
153  we  are  told  that  all  oxides  dissolve  in  hydrochloric 
acid  ;  while  on  page  220,  the  production  of  a  white  gela- 
tinous precipitate,  on  adding  excess  of  potassium  hydrate 
to  a  solution  of  cadmium  iodide,  is  said  to  indicate  the 
absence  of  zinc  I 

But  the  errors  are  all  of  a  minor  kind,  detracting  but 
little  from  the  actual  value  of  the  book,  and  readily  cor- 
rected in  a  second  edition,  which  the  author  promises  to 
publish  should  the  first  find  favour.  This,  we  think,  is 
certain  to  be  the  case,  as  the  book  is  one  of  a  very  useful 
and  original  kind,  and  is  brought  up  to  the  latest  date, 
tests  and  processes  published  only  a  few  months  since 
being  described  in  their  proper  places.  A  great  many  falls 
of  pharmaceutical  interest  are  mentioned  which  are  not  to 
be  found  in  any  other  single  work,  and  the  author  has 
certainly  succeeded  to  a  great  extent  in  his  original,  but 
subsequently  abandoned,  plan  of  writing  an  "  exhaustive 
treatise  on  chemistry,  as  applied  to  medicine  and  phar- 
macy." 

Sewage  no  Value  ;  the  Sewage  Difficulty  Exploded.  By 
E.  Monson,  Assoc.  Inst.  C.E.  London  :  E.  and  F.  N. 
Spon. 

If  the  sewage  difficulty  is  "  exploded  "  in  these  pages,  it 
is  certainly  not  solved.  There  is  little,  if  anything,  here 
which  is  not  perfectly  familiar  to  all  who  have  given  their 
attention  to  the  sewage  question.  There  is,  unfortunately, 
more  than  a  little  doubtful,  if  not  utterly  fallacious.  The 
author  admits  that  towns  must  not  hope  to  sell  their 
sewage,  in  accordance  with  certain  theoretical  valuations 
put  forward  to  a  great  extent  by  the  advocates  of  irriga- 
tion. But  it  by  no  means  follows  that  sewage  is  of  no 
value.  Nor  is  it  legitimate  to  say  that  the  introduction 
of  artificial  manures  has  rendered  the  farmer  independent 
of  excremental  matters.  These  artificial  manures  are 
made  of  bones,  shoddy,  leather,  and  certain  minerals  ;  but 
the  supply  of  none  of  these  is  unlimited.  If  we  go  on,  as 
we  are  doing,  allowing  the  liquid  and  solid  excrements  of 
the  population  to  be  washed  down  to  the  sea,  or  if  we 
treat  them  by  any  process  which,  like  General  Scotfs 
cement  scheme,  withdraws  them  from  organic  circulation, 
the  time  must  come  when  artificial  manures  will  wax 
scarce.  It  is  painful  to  find  truths  which  Liebig  has 
placed  in  so  clear  a  light  still  ignoreJ  by  one  who  comes 
forward  to  enlighten  the  public  on  a  great  social  diffi- 
culty. 

We  find,  further,  the  statement  that,  "  if  human  excre- 
ment is  removed  by  water,  there  is  no  way  of  purifying 
the  water  (so  as  to  be?)  fit  for  domestic  use  except  by 
passing  it  through  the  soil."  This  is  saying  either  too 
much  or  too  little.  We  have  met  with  no  satisfactory 
evidence  to  show  that  the  effluent  from  an  irrigation  farm, 
or  an  "intermittent  downward  filtration"  bed,  has  any 
superiority  over  that  obtainable  by  precipitation.  Bu 
should  object  to  either  the  one  or  the  other  in  ( 
hold.  If  the  soil  has  such  powers  of  disir ' 
as  irrigationists  asserts,  how  is  it  that  the  drainage  1 
pools,  graveyards,  &c,  can  penetrate  through  tlx 


penetrate  through  the 

Digitizeo^K 


Google 


1 84 


Valuation  of  Pliosphdtes. 


I  Chbmical  News, 

I  Oaofa 


ober  t6, 1874- 


unchanged,  and  poison  wells  at  a  considerable  distance  ? 
We  find,  however,  some  admissions  as  to  the  effects  of 
sewage  irrigation,  which,  coming  from  one  who  is  evidently 
no  friend  of  chemical  treatment,  are  doubly  valuable. 
•*  Sewage,  like  water,  retards  the  ripening  of  the  fruit  and 
grain,  and  develops  the  leaf."  "  Sewage  cannot  supersede 
manure,  for  it  cakes  the  ground,  seals  up  its  pores,  and 
prevents  the  air  from  getting  at  the  roots  of  the  crop." 
"  Sewage  cannot  be  utilised  at  a  profit  if  it  has  to  be 
pumped."  "  It  has  been  found,  says  Bumell,  at  all 
times  and  in  all  climates,  that  irrigation  develops  the 
growth  of  the  leaves  at  the  expense  of  the  fruit  or  grain." 

If  the  first  and  last  of  the  above-quoted  passages  express 
the  truth,  then  to  advocate  irrigation  is  simply  to  agitate 
for  the  reduction  of  our  native  wheat  supply.  Is  it  wise 
to  do  this,  if  we  remember  that  the  countries  from  which 
we  import  grain  are  precisely  those  with  which  we  are 
most  likely  to  be  engaged  in  hostilities  ? 

"  The  land,"  wj  are  told,  "  is  the  proper  place  for  town 
refuse,  and  if  sewage  be  disagreeable  to  the  sense  of  smell 
it  is  not  a  nuisance  injurious  to  health  when  upon  the 
land."  This  is  an  oh  repeated  paradox.  We  are  told 
that,  if  sewage  runs  in  an  open  sewer,  or  is  allowed  to  flow 
into  rivers,  the  gases  and  vapours  which  rise  from  its  sur- 
face are  most  prejudicial  to  health ;  yet  at  the  same  time 
we  are  expected  to  believe  that,  if  such  sewage  is  poured 
out  over  the  surface  of  the  earth,  under  circumstances 
calculated  to  promote  evaporation,  these  very  emanations 
cease  to  be  injurious  1  The  evidence  obtained  from  India 
shows  that  irrigation,  even  with  clean  water,  lowers  the 
standard  of  health  in  the  district.  Precipitation,  we  must 
remember  can  be  so  conducted  that  nothing  either 
offensive  to  the  senses  or  injurious  to  health  is  given  off 
at  any  stage  of  the  process. 

The  author  recommends  that  sewage  intended 
irrigation  should  be  previously  filtered.  Now  sewage  is 
very  difficult  to  filter,  as  has  been  lately  proved  on  the 
large  scale  at  Bradford,  and  as  anyone  may  find  who  will 
try  the  experiment  with  a  funnel,  a  filter-paper,  and  a  pint 
of  the  liquid  in  question.  Mr.  Monson  has  himself  ad- 
mitted that  it  cakes  the  ground  and  seals  up  its  pores." 
W  hy  this  should  be  will  be  clear  to  every  one  on  brief 
reflection.  Sewage,  however  limpid,  holds  in  suspension 
a  large  quantity  of  paper,  finely  comminuted,  along  with 
the  fibres  of  linens,  cottons,  and  woollens  derived  from  the 
wash-tub,  and  in  certain  towns  from  manufacturing  pro- 
cesses. This  fibrous  matter  soon  clogs  up  any  filter, 
whether  it  be  formed  of  paper,  earth,  or  charcoal. 

As  a  preparatory  step  to  irrigation.  Mr.  Monson  seems 
(p.  it)  to  recommend  precipitation  with  lime.  Now,  all 
the  lime  processes-all  modes  of  sewage  treatment,  that 
is,  where  lime  is  employed  for  any  purpose  save  neutral- 
ising acids  or  acid  salts— have  this  cardinal  fault,  that  they 
-xpcl  any  ammonia  which  may  happen  to  be  present. 


supplied  by  the  Lincolnshire  Farmers'  Association  to  its 
750  members  occupying  240,000  acres  of  land  in  the  coun- 
ties of  Lincoln,  Rutland,  Nottingham,  Huntingdon,  York, 
Derby,  Leicester.  Northampton,  Buckingham,  Bedford, 
Cambridge,  and  Norfolk.  The  manure  is  guaranteed  by 
Dr.  Voelcker's  analysis  to  contain  26  per  cent  of  soluble 
phosphate,  and  is  delivered  free  by  rail  to  all  its  members 
at  £3  16s.  per  ton.  This  is  less  than  38.  per  unit ;  but  if 
15s.  per  ton  is  deducted  for  the  value  of  the  sulphate  of 
lime,  and  10s.  per  ton  for  carriage,  it  will  make  the  actual 
cost  of  the  soluble  phosphate  a  fraction  under  two  shillings 
per  unit. 

I  shall  be  glad  to  supply  any  other  information  to  your 
correspondent. — I  am,  Ac, 

W.  Little. 

The  Hall,  Hcckington. 


VALUATION   OF  PHOSPHATES. 

To  the  Editor  of  the  Chemical  News. 
Sir,— I  shall  be  obliged  if  you  will  allow  me  to  say  a  few 
words  in  reply  to  "A  Gloucestershire  Farmer."  He 
appears  by  a  clerical  error  to  have  written  £7  10s.  instead  of 
£17  ios.,  but  Dr.  Anderson's  old  estimate  of  6s.  is  decidedly 
above  the  present  value  of  superphosphates.  It  may  be, 
however,  that  this  estimate  is  based  on  the  actual  percent- 
age of  monocalcic  phosphate  ;  while  "  soluble  phosphatr  " 
technically  means  "  tricalcic  phosphate  made  soluble." 
Values  have  advanced  considerably  since  the  close  of  last 
season,  and  3s.  6d.  per  unit  is  not  now  an  unreasonable 
retail  price  for  bone  phosphates,  but  is  rather  too  much 
even  for  high-class  mineral  supers.  As  an  example  I  may 
mention  that  our  retail  price  last  season  at  our  works  was 
for  I  about  3s.  3d.  per  unit  for  a  superphosphate  made  entirely 
of  bone  material,  and  which  analysed  upwards  of 
40  per  cent  soluble  ;  and  about  38.  id.  per  unit  for  mineral 
36  to  38  per  cent.— I  am,  &c, 

Manure  Manufacturer. 

York,  October  j,  1S74. 

DOUBTFUL  MINERALS. 

To  the  Editor  of  the  Chemical  News. 
Sir, — I  am  afraid  your  correspondent  T.  A.  R.  must  have 
been  ransacking  some  ancient  mineralogical  works,  for  I 
cannot  find  more  than  38  minerals  out  of  the  150  he  ex- 
terminates, in  any  good  modern  mineralogical  books.  In 
the  best  works  I  only  found  14,  and  many  of  these  are 
varieties  of  the  same  mineral.  I  will  just  notice  a  few 
minerals  given  by  T.  A.  R. 

lieaumontiti.—  Considered  by  G.  Rose  to  be  a  distinct 
mineral;  but  Alger  and  Dana  consider  it  to  be  Heulandite. 


Hence,  if  it  be  true,  as  Mr.  Monson  expressly  declares,    II  is  without  doubt  Heulandite.    It  is  extremely  rare,  and 


that  ihr  mo>i  valuable  part  of  sewage  is  ammonia!  pre- 
cipitation with  lime  is  a  capital  mistake. 

The  pamphlet  concludes  with  a  section  on  artificial 
manures,  from  which  we  extract  two  passages:—"  Carbon 
is  the  base  of  caibonic  acid,  and  the  most  considerable 
element  cf  the  soli  J  parts  of  minerals  (1)  and  vegetables  " 
"Alumina  and  the  several  varieties  of  clay  may  be  re- 
garded as  silicates  of  alumina." 


CORRESPONDENCE. 

VALUATION    OF  PHOSPHATES. 

To  the  Editor  of  the  Chemical  News. 
S11:  -  ^In  reply  to  a  question  as  to  a  statement  by  Dr 
Voelcker  that  soluble  phosphate  can  be  bought  at  3s.  6d 
per  unit,  I  will  ask  your  correspondent  to  well  considj 
the  terms  in  which  superphosphate  of  the  best  quality  i 


occurs  in  very  small  crystals  having  a  quadratic  appear- 
ance. In  reality  the  crystals  are  monoclinic,  showing  the 
following  forms 

The  basal  terminal  plane,  OP 

The  Clinopinacoid,        (a  Pa) 

The  oithopinacoid,         a  Pa 

The  positive  ortho-dome,  Pa   in  equilibrium. 

The  posit  ve  hemipyramid,2P 

This  form  looks  very  like  the  combination  of  the  prism 
of  the  first  order  («P)  with  the  pyramid  of  the  first  (P)  in 
the  quadratic  system. 

Bthnite.— Is  a  genuine  mineral,  crystallising  in  the 
rhombic  system,  in  long  needles.  It  is  now  called 
A;kenite.    Its  composition  is  as  follows. 

Bi 
Pb 
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Cyanolitt. — Is  simply  Okenite. 

Do(>f>ltrilt. — Is  a  variety  of  brown  coal.  Is  rightly 
named. 

Htrrerilt. — Should  be  called  impure  Smithsonite  (zinc 
carbonate  with  malachite  as  an  impurity). 

Idryl — Is  now  called  Idrialine  or  Idrialite.  Is  a  car- 
bonaceous substance  accompanying  cinnabar.  Is  rightly 
named  Idrialite. 

Kalkoolborthitt. — Exists  at  the  present  moment  as  Vol- 
borthite.  Crystallises  in  the  hexagonal  system.  Is  a 
vanadate  of  copper  with  calcium  vanadate  and  water. 

Dumasitt. — Is  chlorite. 

Polyhalite. — Is  rightly  named. 

Pyromelint. — Is  now  called  Morenosite.  Is  a  genuine 
mineral.    Is  sulphate  of  nickel  with  water. 

Zamtitt. — Is  now  called  Zaratite.  Was  formerly  called 
"  Emerald  Nickel."  Is  a  genuine  mineral  having  the  fol- 
lowing composition. 

NiO   5881 

COj    1 1  -6q 

H20   2950 

100*00 

Mineralogy  has  made  rapid  strides  within  the  last  five 
years,  so  that  a  book  dating  1S68  is  already  far  behind, 
and  almost  useless.  T.  A.  R.  has,  however,  done  good 
service  in  bringing  before  the  notice  of  mineralogists  the 
absurd  names  which  are  still  to  be  found  in  some 
mineralogical  works. — I  am  &c. 

Charles  A.  Burghardt,  Ph.D., 

Lecturer  in  Mineralogy. 

The  Owen*  College, 
Manchester,  Oft.  6,  1874. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 

Noti.  All  degrees  of  temperature  are  Centigrade,  anical otherwise 
expressed . 

Comfits  Rtndus  Htbdomcdairts  des  Stances  dt  I'Acadtmit 
dts  Scitncts,  No.  8,  August  24,  1874. 

Ninth  Note  on  Guano.— M.  E.  Chevreul.— The  author 
announces  the  discovery  in  guano  of  a  compound  of  a 
double  chloride  of  ammonium  and  sodium,  forming  cubic 
and  octahedral  crystals.  In  his  final  reflections  he  urges 
that  the  value  of  a  manure  cannot  be  ascertained  from  its 
mere  ultimate  analysis— its  proximate  composition  re- 
quiring also  to  be  taken  into  consideration. 

Passivity  of  Iron.— If,  A.  Renard.— Iron  wires  ex- 
posed for  ten  minutes  to  the  action  of  nitrous  vapours  are 
not  attacked  if  subsequently  plunged  into  nitric  acid  of 
30*  to  40°  D.  Into  a  glass  containing  nitiic  acid  of  30°  to 
40°  B.  was  plunged  an  iron  wire,  one  part  of  which 
remained  outside  the  liquid,  and  the  acid  was  stirred  to 
lessen  the  intensity  of  the  action.  The  wire  was  then 
withdrawn  and  rc-inserted.  After  a  few  immersions  the 
part  withdrawn  became  passive.  To  obtain  this  result 
easily  the  wire  ought  to  be  quickly  re-inserted  at  the 
moment  when  a  very  transient  whitish  tint  appears  on  its 
surface.  At  the  very  instant  when  the  wire  becomes 
passive  under  these  circumstances,  there  is  all  around  it 
a  slight  gaseous  covering,  which  may  be  very  distinctly 
perceived  on  moving  it  gently  in  the  liquid.  To  render 
an  iron  wire  passive  it  is  sufficient  to  plunge  the  third  or 
fourth  part  of  its  length  into  mono-hydratcd  acid  for 
about  ten  minutes,  to  place  it  in  a  test-glass,  the  bottom 
of  which  contains  acid  of  from  30°  to  40°  B.,  and  to  fill  up 
the  glatss  with  the  same  acid.  The  part  of  the  iron  which 
has  not  been  immersed  in  the  mono-hydratcd  acid  is  not 
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attacked,  and  the  whole  wire  becomes  passive.  To 
succeed  with  this  experiment  it  is  well  to  flatten  with  a 
file  the  end  of  the  wire  which  is  not  to  be  plunged  into  the 
mono-hydratcd  acid.  This  precaution,  needless  with 
acids  of  37s  to  40°  B.,  is  necessary  with  less  concentrated 
acids,  otherwise  the  iron  is  attacked  when  the  acid  reaches 
this  point.  An  iron  wire  plunged  into  common  nitric 
acid  of  30°  to  40s  B.,  after  having  been  placed  in  acid  of 
47°  B.,  is  not  attacked  even  if  briskly  stirred.  It  is  passive, 
but  a  similar  state  is  only  permanent  with  acids  of  37"  to 
40"  B.  Passive  iron,  preserved  in  acids  of  30°  to  36"  B., 
is  attacked  after  some  days.  Acids  below  30°  B.  attack 
passive  iron  after  a  few  hours. 

Direct  Combination  of  Chromic  Acid  with  Wool 
and  Silk,  and  its  Applications  in  Dyeing,  and  in  the 
Analysis  of  Wines. — M.  E.  Jacquemin. — Chromic  acid 
has  the  power  of  combining  directly  with  wool  and  silk, 
forming  with  them  a  yellow  compound  which  resists 
washing  and  soaping.  The  author  passes  white  wool 
into  a  bath  at  about  6o°  C,  containing  carbonate  of  soda 
to  about  the  fifth  of  the  weight  of  the  wool  to  be  dyed. 
Then,  after  washing,  he  introduces  them  into  a  luke-warm 
bath  containing  per  kilo,  of  wool — 

Bichromate  of  potassa     ....  60  grms. 

Sulphuric  acid  at  66°  B   60  „ 

Water  40  to  50  litres. 

In  a  few  minutes,  at  30°  C,  the  wools  take  a  fine  straw 
yellow.  For  darker  shades  they  are  worked  for  twenty 
minutes  at  a  temperature  which  need  not  rite  above  60C, 
and  then  washed  in  abundance  of  water.  Cotton  is  not 
dyed  under  the  same  conditions.  This  reaction  may  be 
used  for  distinguishing  animal  from  vegetable  fibres. 
Chromic  acid  when  combined  with  wool  preserves  some 
of  its  characteristic  properties.  On  treatment  with  cold 
subacetate  of  lead  it  combines  with  oxide  of  lead  without 
leaving  the  animal  fibre,  and  forming  a  decided  chrome 
yellow,  the  tone  of  which  differs  from  that  produced  by 
the  acid  alone.  Sulphurous  acid  reduces  it  to  the  state  of 
chromic  oxide,  which  remains  combined  with  the  wool. 
Chromic  wool  has  no  action  upon  a  cochineal  bath.  It 
takes  up  the  aniline  colours  without  sensibly  modifying 
them,  the  darker  shades  being  merely  somewhat  flattened. 
If  chromic  wool  is  boiled  in  fustic  liquor  it  takes  solid 
reseda,  and  with  madder  a  catechu  garnet.  Orchil  dyes 
chromic  wool,  but  the  colour  is  rather  flat.  Peachwood 
gives  a  deep  wine-lees  shade.  Logwood  gives  a  brown  ; 
logwood  and  peachwood  mixed  produce  iron-greys,  bor- 
dering upon  black,  and,  with  the  addition  of  fustet,  a  good 
black.  Chromic  wool  immersed  in  a  genuine  wine,  no 
matter  of  what  growth,  and  boiled  for  a  long  time,  takes  a 
characteristic  light  brown.  Cochineal,  which  is  some- 
times used  to  colour  sophisticated  wines,  has  no  action. 
The  author  has  found  that  certain  red  caramels  sold  at 
Paris  for  the  purpose  of  colouring  wines  owe  their 
tinctorial  power  to  derivatives  of  aniline. 

Ureides  of  Pyruvic  Acid,  and  on  its  Bromated 
Derivatives.  —  M.  E.  Grimaux. —  This  paper  is  not 
adapted  for  abstraction. 

Analyses  of  Specimens  of  Veal,  Mutton,  and  Pork, 
as  Sold  in  the  Markets  of  Paris  in  1873  and  1874.— 
Ch.  Mine. — A  tabular  view  of  the  results  of  the  ultimate 
analysis  of  the  samples. 

Action  of  the  Sulphuretted  Hydrogen  of  the  Springs 
of  Luchon  upon  Granite. — M.  F.  Garrigou. — The 
sulphuretted  hydrogen  liberated  from  the  waters,  and 
meeting  with  rocks,  more  or  less  permeable  to  air,  is 
decomposed,  furnishing  different  products  according  to 
circumstances,  sometimes  sulphuric  acid  and  water,  and 
sometimes  free  sulphur.  The  former  change  ensue* 
where  the  air  has  free  access.  The  sulphuric  acid  attacks 
the  rocks,  and  forms  sulphates  at  the  expense  of  their 
soluble  constituents.  The  felspar  of  the  granites  contain* 
silicates  of  lime,  soda,  potash,  and  lithia.  Cxsium  and 
rubidium  are  aho  present. 
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I  Chemical  Ntwi, 

1  October  16, 1874. 


No.  9.  August  31,  1874. 

Remarks  on  Certain  Recent  Researches  on  the 
Explosive  Force  of  Gunpowder.— MM.  Roux  and 
Sarrau. — The  authors  point  out  the  general  agreement 
of  the  results  obtained  by  Messrs.  Noble  and  Abel  with 
their  own. 

New  Form  of  Prism  for  Direct-Vision  Spectro- 
scopes.—J.  G.  Hofmann.— In  the  author's  earlier  direct- 
vision  spectroscopes  the  system  of  prisms  was  10  centi- 
metres in  length.  In  the  new  pattern  it  is  reduced  to  8. 
The  field  is  naturally  larger,  and  the  rays  pass  along  the 
axis  of  the  system. 


Litbig's  AnnaUn  Atr  Chemie  unit  Pharmacie. 
July  15,  1874. 

Researches  Carried  on  in  the  Laboratory  of  Beil- 
Stein,at  St.  Petersburg. — These  include  papers  on  certain 
ethereal  oils,  by  Kurbatow  (frankincense,  and  oil  of  cala- 
mus) ;  on  sulpho-propionic  acid  ;  on  eihyl-sulphonic  ether ; 
and  on  isomeric  sulpho-cinnamic  acids. 

Formation  and  Decomposition  of  Metallic  Sul- 
phides.—K.  Heumann.— The  author  examines  the  re- 
action of  copper  and  the  polysulphidcs  of  ammonium  ;  of 
copper  and  monosulphide  of  ammonium  ;  of  cupric  oxide 
and  monosulphide  of  ammonium  ;  of  copper  and  ammo- 
niacal  solutions  of  sulphides  of  arsenic  and  antimony ; 
the  changes  of  cinnabar  on  exposure  to  light ;  and  the 
desulphurisation  of  silver  in  the  moist  way. 

Contributions  to  the  Knowledge  of  the  Ammonia 
Derivatives  of  Benzol.— H.  Salkowski.— This  paper 
contains  an  account  of  dinitro-salicvlic-ethyl-methyl  ether 
C6H2(N02),OC,H3C02CH3  ;  dimtro-anthranitic  acid, 
its  ammonia  salt,  and  its  methylic  and  ethylic  ether ; 
dinitro-salicylic-dimethyl-ether,  its  decomposition  by 
ammonia ;  the  methyl-ethyl  and  diethyl  ethers  of  the 
same  acid  ;  nitro-anisic  acid,  and  its  decomposition  by 
ammonia;  nitro-paramido-benzoic  acid,  and  its  potash, 
ammonia,  and  baryta  salts  ;  its  decomposition  by  alkalies, 
and  its  reduction ;  ortho-phenyten-diamin,  and  its  com- 
binations with  acids  ;  the  conversion  of  nitro-paramido- 
benzoic  acid  into  nitro-benzoic  acid ;  nitro-para-diazo- 
henzoic  acid  ;  the  action  of  ammonia  upon  anisic  acid, 
upon  methoxy-benzoic  acid,  and  apon  methyl-salicylic 
acid. 

Investigations  into  the  Volume-Constitution  of! 
Solid  Bodies.— H.  Schroder. — This  paper  treats  on  the 
isosterism  of  NH3  and  NH^,  of  CrOj  and  Cr04,  and  of 
\V03  and  \V04. 

On  Cinchonin.— H.  Weidel.—  An  extensive  essay,  not 
adapted  for  abstraction. 


temperature  of  15"  C,  it  marks  74  on  the  centigrade 
alcoholometer.  Its  specific  gravity  is  then  o-88o,  and 
10  c.c.  contain  0-742  grm.  of  soap.  The  solution  of  the 
soap  must  be  effected  in  the  cold.  At  higher  temperatures 
much  more  soap  is  dissolved,  and  the  result  is,  on  cooling, 
a  solid  mass.  In  the  meantime  a  mixture  of  glycerin  and 
water  is  prepared,  in  such  proportions  as  to  mark  17-1*  B., 
=  sp.  gr.  j-35  at  20s  C.  This  represents  a  mixture  of 
equal  volumes  of  water  and  of  the  most  concentrated 
glycerin.  The  bottle  containing  the  mixture  of  glycerin 
and  water  may  be  advantageously  heated  with  boiling 
water  to  prevent  the  development  of  conferva;.  To  pre- 
pare the  final  mixture  take  100  c.c.  of  the  diluted  glycerin, 
and  add  25  c.c.  of  the  alcoholic  soap  solution.  The  liquid 
is  liable  to  become  turbid  if  the  glycerin  contains  sulphate 
of  lime.  In  order  to  expel  the  alcohol,  the  mixture  is  then 
brought  to  a  boil  until  its  point  of  ebullition  rises  to 
100'  C.  It  is  then  allowed  to  cool,  poured  into  a  graduated 
glass,  and  made  up  to  100  c.c.  with  distilled  water.  It  is 
then  repeatedly  filtered  to  remove  any  oleate  of  lime 
which  may  have  been  formed.  The  filtration  is  tedious, 
and  mav  require  to  be  several  times  repeated.  The  uses 
of  this  liquid,  in  the  performance  of  Plateau's  experiments, 
are  next  described.  This  portion  of  the  paper  is  useless 
without  the  accompanying  engravings. 

Apparatus  to  Demonstrate  the  Propagation  of 
Sound  in  Gases. — A.  Terquem.— Unintelligible  without 
the  illustration. 

F.  Kohlrausch.— The  author 


licjitrtvrium  fur  Exptrimtntnl  Physik, 
Band  x.,  heft  2  and  3. 

Preparation  of  Plateau's  Glycerin-Liquid,  and  on 
its  Application  in  the  Study  of  the  Coloured  Rings 
Produced  by  their  Laminae. — A.  Terquem.— Some  years 
aj;o  Plateau  described  the  composition  and  preparation  of 
the  glycerin  liquid  which  he  employed  in  producing  the 
equilibrium  forms  shown  by  the  surfaces  of  liquids  with- 
drawn from  the  influence  of  gravitation.  His  method  of 
preparation  being  complicated,  and  not  always  successful, 
the  author  has  endeavoured  to  remove  these  objections, 
and  produce  a  glycerin-fluid  of  constant  composition, 
whatever  may  be  the  nature  of  the  soap  employed.  He 
avails  himself  of  the  circumstance  that  the  oleates  are 
more  readily  soluble  in  alcohol  than  the  stearates.  He 
takes  Marseilles  soap,  and  reduces  it  to  shavings  with  a 
plane  in  order  to  dry  it  the  better.  If  these  shavings  are 
exposed  to  the  sun  in  summer,  or  laid  on  a  stove  in  winter, 
they  arc  perfectly  dry  in  a  few  hours.  They  arc  then  put 
in  a  bottle  with  alcohol  of  8o\    The  specific  gravity  of 


A  Variation  Barometer, 
describes  and  figures  the  method  of  preparing  a  barometer 
combining  unlimited  sensitiveness  with  total  freedom  from 
friction. 

Approximate  Conditions  of  Reflection  and  Refrac- 
tion for  the  Main  Section  of  Moving  Media.— E. 
Ketteler. — Not  adapted  for  abstraction. 

Specific  Law  of  so-called  Anomalous  Dispersion. 
— E.  Ketteler. 

Specific  Heat  of  Carbon.— Carl  Puschl.— The  dia- 
mond is  more  abundantly  permeated  by  invisible  heat 
rays  the  lower  the  temperature  of  their  source.  In  other 
words,  its  opacity  for  invisible  heat  rises  with  the  tem- 
perature of  the  source. 

Simultaneous  Movement  of  Light  in  Moving 
Media.— Carl  Puschl.— Not  adapted  for  abstraction. 

The  Air  Thermometer.— P.  Jolly.— This  paper,  again, 
is  useless  unless  accompanied  by  an  engraving. 

Reduction  of  the  Degrees  of  Intensity  Given  by 
the  Anemometers  used  in  Switzerland  and  Baden 
to  the  Actual  Velocity  of  the  Wind.— Dr.  G.  LGbeck. 
This  paper  also  requires  diagrams. 

Determination  of  the  Freezing-Point  for  Delicate 
Thermometers  — Dr.  G.  Krebs— Schultz,  in  his  .Teatise 
on  the  freezing-point  of  the  water  of  gaseous  solutions  and 
the  regelation  of  ice,  shows  that  the  freezing-po«t  of 
water  is  lowered  by  dissolving  gases,  the  change  leing 
nearly  proportional  to  the  amount  of  gas  dissolved.  That 
water  holding  solids  in  solution  freezes  at  a  lower  joint 
is  well  known.  Thomson  and  Clausius  have  shown  At>m 
the  principles  of  the  mechanical  theory  of  heat  th;t  the 
freezing-point  of  water  falls  0-007*  f°r  'very  addiJonal 
atmosphere  of  pressure.  To  determine  the  true  freezing- 
point,  take  a  glass  tube  closed  at  one  end,  20  centtnetres 
long  and  2  wide,  fill  it  almost  full  with  sulphuric  <cid,  and 
heat.  Then  pour  out  the  acid,  and  rinse  repeatedly  with  pure 
distilled  water.  The  tube  is  then  two-thirds  filled  with 
distilled  water,  which  has  been  boiled  for  some  time  in  a 
clean  beaker,  and  a  small  quantity  of  filtered  oil  of  tur- 
pentine  (about  1  centimetre  in  depth)  is  poured  upon  the 
water.  The  tube  is  then  carefully  heated  in  the  oil-bath, 
without  allowing  the  temperature  to  rise  to  the  boiling- 
point  lest  an  explosion  should  ensue.  The  object  of  the 
heating  is  to  remove  any  air  bubbles  which  may  adhere  to 


such  alcohol  is  0-865,  and.  if  saturated  with  soap  at  the    the  side  of  the  glass,  or  may  '.main  between  the  torpeti- 
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tine  and  the  water.  When  the  water  has  been  thus 
exposed  for  a  considerable  time  to  a  temperature  very  near 
to  the  boiling-point,  the  tube  is  taken  out  of  the  oil- 
bath,  cooled  in  cold  water,  and  then  placed  in  a  freezing 
mixture  (water  and  nitrate  of  ammonia).  After  a  few 
minutes  the  water  is  cold,  and  in  most  cases  a  portion  of 
it  freezes  at  once  if  a  thermometer  is  inserted,  and  moved 
up  and  down.  If  this  docs  not  take  place  the  tube  must 
be  returned  to  the  freezing  mixture,  and  cooled  more 
strongly.  The  thermometer  may  be  previously  placed  in 
an  empty  test-tube,  which  is  then  plunged  in  the  freezing 
mixture.  It  is  very  important  that  the  thermometer 
should  be  cooled  down  close  to  the  freez.ng-point  before 
being  introduced  into  the  water.  The  best  thermometers 
when  tested  in  this  manner  show  a  freezing-point  too  high 
by  about  o-i9  C. 

Soldering  Platinised  Glass.— Dr.W.C.  Riintgen.— The 
platinised  glass  is  well  cleaned,  slightly  heated  to  prevent 
the  glass  from  flying,  coated  with  the  flux  (chloride  of 
zinc},  and  tinned  with  the  soldering  iron.  Care  must  be 
taken  not  to  bring  this  tool  too  much  in  contact  with  the 
platinum  coating,  as  the  latter  otherwise  becomes  too 
thoroughly  alloyed  with  the  zinc,  and  disappears  from 
the  glass.  When  the  glass  is  tinned  over  it  is  ready  to  be 
soldered  to  any  metal. 

A  Modification  of  the  so-called  Poison  Syphon. — 
.A.  Weinhold. — Gawalowski  describes  a  syphon  for  volatile 
dangerous  liquids  without  exposing  the  mouth  of  the 
operator.  The  author  describes  an  improvement,  which, 
however,  cannot  be  understood  without  the  accompanying 
figures. 

Conversion  of  Common  into  Amorphous  Phos- 
phorus.— Von  Schrdtter. — A  description  of  several 
apparatus  for  effecting  this  conversion.  The  change  is 
produced  by  electricity,  and  not  by  heat  or  light  accom- 
panying the  current. 


Moniteur  Scientifique,  du  Dr.  Quesneville, 
August,  1874. 

Theory  of  the  Formation  of  Nitre  in  Peru.— 
Antony  Guyard.— The  nitre  districts  of  Peru  form  a 
plateau  of  a  mean  elevation  of  3000  feet,  15  to  20  leagues 
broad,  and  several  hundred  leagues  in  breadth.  The 
author  supposes  that  there  has  been  an  epoch  when 
nitrogen  compounds  were  disengaged  from  the  volcanoes, 
ust  as  there  were  sulphuric,  hydrochloric,  and  boracic 
epochs.  The  alkali  is  derived  from  the  decomposing 
porphyritic  mountains,  which  have  also  given  rise  to  the 
beds  of  kaolin  and  other  clays.  In  general,  the  saltpetre 
exists  in  the  form  of  saccharoid  barks,  formed  principally 
of  nitrate  of  soda  and  chloride  of  sodium,  mixed  with 
nitrate  and  iodate  of  potash,  chlorides  of  magnesium, 
aluminium,  and  calcium,  sulphates  of  lime,  magnesia, 
and  alumina.  The  earthquakes  of  these  regions  he  con- 
siders to  be  subterranrm  electric  storms.  The  author 
opposes  the  view  that  the  nitre  beds  are  derived  fiom 
decomposed  guano,  and  the  iodates  from  sea-weeds.  He 
has  already  shown  that  the  colouring  matters  of  the  nitre 
beds  are  not  of  organic  origin,  the  yellow  being  chromic 
acid  and  the  violet  manganic. 

On  Lupuline.  —  Dr.  Griessmaycr.  —  An  interesting 
paper,  but  unsuited  for  abstraction. 

Industrial  Preparation  of  Chloride  of  Lime.— A 
controversy  between  M.  Gcepner  and  MM.  Richler  and 
Junker. 

Manufacture  of  Artificial  Butter  in  America.— An 
account  of  various  processes — now  sufficiently  notorious 
— for  making  butter  from  the  fat  of  cattle. 

Chemical  Products  at  the  Vienna  Exhibition.— 
M.  £.  Kopp. 

Pyrogallol  in  Presence  of  Salts  of  Iron. — M.  £. 
Jacquemin. — In  presence  of  organic  ferric  salts  pyrogallol 
does  not  behave  as  with  mineral  ferric  salts.    It  produces 


a  blue  soluble  in  water,  and  permanent  for  some  days. 
Ferric  sulphate  and  perchloridc,  if  treated  with  a  slight 
excess  of  an  organic  salt  of  an  alkali  or  an  alkaline  earth, 
acquires  also  the  property  of  yielding  a  permanent  blue 
with  pyrogallol.  The  action  of  ammonia  upon  the  pyro- 
gallo  ferric  chloride  is  so  sensitive  that  1  grm.  of  per- 
chloride  of  iron  is  enough  to  colour  2  hectolitres  of  water 
a  reddish  purple.  Hence  every  substance  which  can 
change  the  reddish  brown  ferric  pyrogallol  to  a  blue,  a 
violet,  or  a  reddish  purple  may  be  ranked  among  the 
alkalies  or  alkaloids.  Hence  we  have  a  simple  means  for 
distinguishing  alkaloids  from  glucosides.  To  prepare  the 
reagent  it  is  necessary  to  add  very  little  ferric  chloride  to 
the  pyrogallol,  since  a  slight  excess  of  the  latter  is  not 
hurtful.  An  alcoholic  solution  may  be  used  if  the  sub- 
stance be  insoluble  in  water.  The  alkaloid,  even  if  solid, 
turns  blue  in  contact  with  the  pyrogallo  ferric  chloride, 
whilst  glucosides  produce  no  change  of  shade. 

Albumenoid  Bodies. — M.  A.  Commaille.— The  sub- 
stance of  this  paper  has  been  already  noticed  in  the 
Chemical  Nbws. 

Part  Played  by  Salts  in  the  Action  of  Potable 
Waters  upon  Lead. — M.  Fordos. — The  author  finds  that 
sulphate  of  soda,  chloride  of  sodium,  chloride  of  ammo- 
nium, nitrate  of  potash,  nitrate  of  ammonia,  sulphate  of 
lime,  and  sulphate  of  magnesia  do  not  hinder  the  joint 
action  of  water  and  atmospheric  carbonic  acid  upon 
metallic  lead,  and  that  traces  of  the  lead  remain  in  solution. 


Julletin  de  la  SocieU  d' Encouragement  pour  {'Industrie 
National*,  No.  9,  September,  1874. 

There  is  no  chemical  or  physical  matter  in  this  number. 
The  paper  on  the  phosphatic  deposits  of  Calvados  treats 
merely  of  the  extent  and  distribution  of  the  phosphate 
beds,  without  any  reference  to  chemical  or  mineralogical 
considerations. 


Reimanu's  Farber  Ztitung,  No.  35,  1874. 

This  number  contains  receipts  for  a  brown  and  a  dark 
nacarat  on  cotton  yarn  ;  a  description  of  a  new  wringing 
machine,  and  of  a  rinsing  machine  ;  a  continuation  of  the 
directions  for  dyeing  with  aniline  colours;  a  test  for  ultra- 
marines as  regards  their  value  for  blueing  white  grounds, 
the  sample  being  preferred  which,  when  diffused  in  water, 
attaches  itself  best  to  a  swatch  of  white  calico  hung  up  in 
the  liquid. 

Methyl  violet  has  been  recommended  as  an  indication 
for  acids  in  place  of  litmus;  it  is  not,  however,  affected  by 
acetic  acid. 


Les  Mondts,  Revue  Hebdomad  tiire  da  Sciences,  par  L'Abbc 
Moigno,  No.  17,  1874. 

Determination  of  Lead  in  Ores.— Lowe,  having 
observed  that  the  aqueous  solution  of  hyposulphite  of 
soda  is  capable  of  dissolving  sulphate  of  lead,  proposes  to 
utilise  this  reaction  for  removing  this  salt  from  stony 
residual  matter.  Such  residues,  perfectly  washed  and 
separated  from  the  filter,  is  stirred  up  in  a  suitable  vessel 
with  a  cold  concentrated  solution  of  hyposulphite  of  soda. 
It  is  allowed  to  settle  for  some  time,  washed  by  decanta- 
tion,  and  the  residue  stirred  up  afresh  with  a  further 
quantity  of  the  same  solution.  This  operation  having 
been  repeated  two  or  three  times,  the  solutions  are  mixed 
together,  and  the  lead  is  separated  by  means  of  sul- 
phuretted hydrogen  or  hydrosulphate  of  ammonia.  The 
sulphide  of  lead  thus  obtained  is  further  treated  in  the 
usual  manner. 

Poison  of  Nettles.— M.  C.  Naudin  maintains  that  after 
a  violent  wind  the  sting  of  the  nettle  is  deprived  of  its 
virulence. 
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Tome  xxxv.,  No.  i,  September  3,  1874. 
Lippmann's  Electro-Capillary  Motor.— This  paper 
would  be  unintelligible  without  the  accompanying  illus- 
tration. 

Photography  at  the  Bottom  of  the  Sea. — Dr. 
Neumayer  has  recently  presented  to  the  Geographical 
Society  of  Berlin  a  photographic  apparatus  destined  to 
determine  the  temperature  and  the  currents  at  great 
depths  in  the  ocean. 

Atmospheric  CorpuBcules.— M.  Lamey.— The  author 
holds  that  the  "  luminous  particles,"  which  M.  F.  Ander- 
son describes  as  seen  in  a  pure  atmosphere  near  the  sun, 
have  no  objective  existence,  and  must  be  regarded  as  a 
physiological  phenomenon. 

No.  2,  September  10,  1874. 
Means  of  Banishing  Weevils  from  Granaries. — 
M.  A.  Flament. — It  has  been  observed  that  a  few  bundles 
of  raw  hemp  completely  expels  these  destructive  insects 
from  a  granary. 

New  Eudiometer. — M.  A.  Dupre-.— This  paper  should 
have  been  accompanied  by  a  diagram. 


Bulletin  dt  la  Societt  Chimique  de  Parit,  tome  xxii.,  No.  1, 
July  5,  1874. 

Action  of  Ammonia  upon  Phenyl  and  Cresyl  Chlor- 
acetamid. — M.  D.  Tommasi.— This  paper  has  been  al- 
ready noticed. 

On  Fluoxyboric  Acid.— M.  A.  Basarow.— The  author 
concludes  that  fluoxyboric  acid  is  not  a  homogeneous  body, 
but  merely  a  solution  of  boracic  acid  in  hydrofluoboric 
acid. 

Action  of  Bisulphide  of  Carbon  on  Benzoin,  the 
Balsams, and  the  Resins.— M.  P.Guichard.— A  pharma- 
ceutical paper  on  the  solubility  of  drugs. 

Iodide  of  Ethyliden. — M.  G.  Gustawson.— The  iodide 
of  ethyliden  yields  with  alcoholic  potash  the  same  product 
as  the  iodide  of  ethylen,  i.e.,  iodide  of  vinyl.  These  results 
do  not  agree  with  those  of  Semenoff,  who  obtained  a  body 
isomeric,  but  not  identical  with,  iodide  of  vinyl. 

Determination  of  a  Mixture  of  Sulphides,  of  Sul- 
phuretted Hydrogen,  and  of  the  Hyposulphites. — M. 
Schlagdenhauffen. — A  valuable  paper ;  too  long  for  inser- 
tion. 

Identity  of  Bromoxaform  and  of  Pentabromated 
Aceton.— M.  E.  Grimaux.— This  paper  has  been  already 
noticed. 

On  Soluble  Starch.— M.  Musculus.— Already  noticed. 

Modification  of  the  Blowpipe.— M.  A.  Dupre.— An 
improvement  on  Luca's  blowpipe.  Its  construction,  in 
the  absence  of  an  illustration,  is  difficult  to  understand. 

Fafts  Observed  in  the  Study  of  Sugar.— E.  J.  Mau- 
mene.— A  reconstruction  of  the  tables  drawn  up  for  ascer- 
taining the  value  of  saccharine  solutions  by  means  of 
their  sp.  gr. 

Process  for  Determining  Tannin  in  Wines,  and  on 
the  Experimental  Stations  in  Italy.— E.  J.  Maumene. 
— A  known  volume  of  the  wine  is  measured  out,  and  al- 
cohol is  added  in  moderate  quantity.  An  excess  of  solu- 
tion of  caustic  baryta  is  added,  then  a  little  sal-ammoniac. 
The  mixture  is  heated  for  some  minutes,  cooled,  and  the 
precipitate  washed  first  with  concentrated  alcohol  and 
then  with  cold  water.  The  tannic  precipitate  is  then 
treated  with  dilute  boiling  sulphuric  acid,  and  the  tannin 
in  the  solution  is  determined  by  permanganate  of  potash. 


One  of  the  most  important  uses  of  the  compound  ind  of  the  plasters  it 
to  prevent  sea-sickness.  The  following  is  a  description  of  what  is 
considered  the  best  means  of  carrying  oat  the  invention :— Take  ot 
what  is  known  as  diachylon  (in  French,  emplaytre  de  diachylon),  some- 
times called  court-plaster  (an  oxide  of  lead  and  oil).  2  grms.  With 
this  thoroughly  mix  2  grms.  of  theriac,  or  Venice  treacle  (in  French. 
i!ft,.i,;ii(\  and  1  grm  of  extract  of  belladonna  (in  French,  extrait 
belladontie),  and  preserve  the  compound  in  a  tight  stoppered  vessel. 
To  use  the  compound  as  •  preventive  or  cure  for  sea-sickness,  spread 
it  to  about  (he  thickness  ol  an  ordinary  adhesive  plaster  on  a  small 
oval  piece  of  kid  or  other  soft  leather.  One  of  these  plasters  being 
slightly  warmed  is  applied  and  caused  to  stick  on  the  pit  of  the 
stomach.  Thin  muslin  paper,  thin  vegetable  parchment,  and  various 
other  substances  may  be  used  with  success,  instead  ot  leather,  as  a 
foundation  for  the  plaster. 

An  improved  composition  or  material  to  be  used  in  Ueu  of  coal  for 
fuel.  Edwin  Lowe,  coal  dealer.  Birmingham,  Warwick.  January- 26. 
1874.— No.  326.  I  propose  to  collect  the  dry  sewage  out  ol  the  streets 
or  ashpits,  or  other  equivalent  accumulations  of  dry  matter,  and  having 
driven  out  any  remaining  moisture  therein,  to  grind  it  in  a  mill  or 
by  other  suitable  means  to  a  proper  degree  of  fineness.  I  then  mix 
with  the  said  dry  matter  a  proper  proportion  of  (t)  gas-tar,  (2)  char- 
coal, (3) coal  slack.  (4)  clay  washings;  and  the  whole  being  well  mixed 
together,  is  then  compressed  into  moulds  of  a  suitable  sire,  and  then 
dried  and  allowed  to  acquire  a  hard  consistency,  when  it  is  ready  for 
use  as  fuel.  The  improved  fuel  as  thus  produced  can  be  used  for  any 
purpose  where  fuel  is  required.  Thus,  it  may  be  employed  either  for 
blast-furnaces  or  for  domestic  use,  being  equally  serviceable  in  either 
case,  but  the  relative  proportions  of  the  ingredients  to  be  mixed  with 
the  dry  sewage  matter  is  altered  as  required  to  suit  the  draught  or  fire 
where  the  material  is  destined  to  be  employed. 

Improvements  in  the  manufacture  of  tulphuric  acid.  HenryGlover. 
Bow,  Middlesex.  January  27, 1874  — No.  346.  This  invention  .relates 
to  improvements  in  effecting  the  concentration  of  weak  sulphuric  acid, 
such,  for  example,  as  that  known  as  chamber  acid  or  brown  acid,  ao 
as  to  produce  or  manufacture  sulphuric  acid  of  commerce;  and  con- 
sists in  effecting  such  concentration  by  means  of  highly-heated  air  or 
rase*  which  are  not  acted  upon  by  sulphuric  acid;  and  causing  such 
heated  air  or  gases  to  be  forced  through,  and  be  brought  in  contact 
with,  the  acid  to  be  concentrated  by  preference  in  the  form  of  finely- 
divided  streams  or  currents. 

Improvements  in  the  manufacture  of  bicarbonate  of  soda.  Jsmes 
Richards,  chemist,  Clifton  Lodge,  near  Preston.  January  29,  1874— 
No.  376.    My  invention  consists  in  treating  bicarbonate  of  soda  by  a 


s  the  bicarbonate 
.which  is< 


dilute  solution  of  caustic  ammonia,  which  decomp 
of  ammonia,  thus  forming  carbonate  of  . 
moved  by  washing. 

Improvements  in  the  manufacture  of  alloys  of  iron.  Alexander 
Browne,  of  the  firm  of  Browne  and  Co.,  patent  agents,  Southampton 
Buildings,  Holborn,  Middlesex.  (A  communication  from  the 
Foundries  and  Forges  Company,  of  Terre  Noire,  La  Voulle,  and 
Bcsseges,  France.)  February  2,  1874.— No.  422.  The  features  of 
novelty  of  this  invention  consist  of  improvements  in  the  manufacture 
and  treatment  cf  alloys  of  iron  with  manganese,  tungsten,  titanium, 

and  is  comprised  under  the  fol- 


silicium.and  other  like  substances 
lowing  heads:— First.  In  methods  of 
materials  used  by  combining  them  t> 
smelting.   Second.  In  the  adoption  of 
rials  with  a  view  to  the  production  of 


preliminary  treatment  of  the 
revious  to  the  operation  of 
c  proportions  of  male- 
nile  alfoy.   Third.  In  col- 


lecting the  alloy  thus  produced  in  the  most  economical  manner  ;  and 
this  is  accomplished  by  a  double  process,  that  is  to  say— (1)  Rendering 
the  slag  or  cinder  perfectly  fluid  ;  (21  by  subsequent  additions  of 
metals  or  alloys  to  cause  a  union  of  the  scattered  portions  into  one 
mats.  To  fully  understand  the  whole  course  of  the  operation  it  is 
neceissry  to  refer  to  the  Specification. 

Improvements  in  the  manufacture  of  gum  and  gum-like  substanas 
from  linseed  Oil  and  other  similar  oils.  William  Robert  Lake,  of  the 
firm  of  Haseltine,  Lake,  and  Co,  patent  agents,  Southampton 
Buildings,  London.  (A  communication  from  Donald  D.  Cattanach, 
Providence,  Rhode  Island,  U.S.A.)  February  2. 1874.— No.  423.  This 
invention  consists  in  the  manufacture  of  a  gum  or  agum-like  sub- 
stance from  linseed  oil  or  kindred  oils  by  a  process  01  treatment  in- 
volving mainly  the  exposure  of  the  oil  to  air  and  light,  accompanied 
by  frequent  and  continued  agitation  or  stirring  of  the  oil  during  such 
exposure,  with  or  without  a  preliminary  purification  of  the  - 
tre.iteJ 


the  incineration  of  mixed  vegetable  substances  frMn  voals  or  roolten 
ly  ofxmc,  magn 

bleached  and  dyed  or  coloured  materials. — Edward  Griffith  Brewer, 

■  ■    1  11   1  .  •   O  ~  1_    r  - 


fabrics  by  the  application  an 

salts,  preferably  of  xmc,  magnesium 


manufacture  of  chloride  or  chlorate 
and  aluminium,  applicable  to  un- 


PATENTS. 

ABRIDGMENTS  OF  PROVISIONAL  AND  COMPLETE 
SPECIFICATIONS. 

A  new  medicinal  compound,  and  platters  made  therewith. 
Mclntyrc  Smith,  New  York.     (A  communication  from  Dr.  "Paul 
Edmond  Audouit,  surgeon,  Havre,  France.)  January  23, 1874  —No.  297. 


Chancery  Lane,  Middlesex.  (A  communication  from  Romain  Joly, 
Caudebcc-les-Elbeuf,  France.)  February  3, 1874.— No.  433.  This  in- 
vention consists  in  the  incineration  of  vegetable  matters  contained  in 
wool  or  woollen  fabrics  by  means  of  chlorides  or  chlorates  of  zinc, 
magnesium,  and  aluminium,  and  in  the  manufacture  of  the  latter 
product. 


TO  CORRESPONDENTS. 


Errata.— In  No.  767.  p.  57,  col.  2,  line  24  from  top,  for  j  I 
2  hours;  line  2j.  for  10  hours  read  4  hours. 

W.  C.  P. -No. 

J.  G.  Laurie.— Perhaps  Johnson  and  Matthcy,  of  llatton  Garden, 
could  supply  it ;  we  do  not  know. 
J.  H,  J.  R.— Order  of  any  foreign  I 
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ON  COLOPHTH ALINE  AND  COLOPH-ALUMINA. 
By   PAUL  Cl'RIE. 

Under  the  above  names  I  purpose  to  describe  a  solid 
hydrocarbon  and  a  new  organic  base  prepared  from  common 
resin  (colophony).  Among  the  last  products  of  the 
destructive  distillation  of  resin  there  is  found,  in  com- 
paratively small  quantities,  a  solid  hydrocarbon  which  has 
been  generally  spoken  of  as  naphthalin,  and  has  therefore 
not  attracted  to  any  considerable  degree  the  attention  of 
chemists.    This  is  Colophthaline. 

When,  instead  of  submitting  resin  to  a  slow  distillation, 
such  as  is  practised  in  the  manufacture  of  "  resin  oils,"  it 
is  decomposed  rapidly  at  a  red  heat,  the  liquid  products, 
or  "  oils,"  are  reduced  to  a  minimum,  gases  are  produced 
in  large  quantities,  and  the  proportion  of  colophthaline  is 
greatly  increased  ;  but  this  solid  hydrocarbon  can  be 
obtained  more  readily,  and  in  still  larger  proportions,  by 
the  following  process  : — 

100  parts  of  resin  and  50  parts  of  sulphur  are  heated 
together  in  a  retort  at  a  temperature  which  can  gradually 
be  raised  to  about  200"  C.  The  reaction  begins  at  about 
150°  C. ;  sulphuretted  hydrogen  is  evolved  in  abundance, 
and  also  a  small  quantity  of  water,  which  distils,  and 

shape,  of  the  oxygen 


insoluble  in  alkaline  solutions ;  not  volatile ;  decomposable 
by  heat ;  prepared  by  dissolving  colophthaline  in  boiling 
glacial  acetic  acid,  and  adding  thereto  about  three  times 
its  weight  of  chromic  acid  dissolved  in  acetic  acid,  or 
bichromate  of  potassa  in  sulphuric  acid.  When  the 
reaction  is  terminated,  the  oxicolophthaline  is  in  solution, 
but  on  cooling  down  the  liquid,  or  adding  thereto  2  volumes 
of  water,  this  substance  separates;  it  must  thin  be  collected 
on  a  filter,  washed,  and  purified  by  crystallisation  from 
alcohol.    Composition,  Cj2H»< ).. 

Chloro-Colophthaline,  CjjHsCI.1  ;  this  is  a  viscous 
greyish  yellow  body,  obtained  by  gently  warming  coloph- 
thaline with  chlorine,  or  with  chlorate  of  potassa  and 
hydrochloric  acid.  When  prepared  from  dry  chlorine, 
the  reaction  takes  place  with  great  energy,  brilliant  flashes 
of  light  being  evolved,  and  the  product  partly  decomposed. 

Nitro-Cotoph t  ha  line  is  prepared  by  heating  the  hydro- 
carbon with  nitric  acid  until  it  is  entirely  dissolved  therein. 
On  cooling,  the  nitro-colophthaline  precipitates.  It  is  an 
ochre-coloured, resinous,  non-volatile,  and  uncrystallisable 
substance  ;  slightly  soluble  in  dilute  acids;  completely  so 
in  concentrated  acids,  and  in  ether,  benzol,  bisulphide 
of  carbon,  &c. ;  it  melts  at  100s  C,  but  a  higher  tempera- 
ture decomposes  it.  Caustic  alkalies  dissolve  nitro- 
colophthaline  ;  on  boiling  the  solution,  it  loses  its  nitrogen 
in  the  share  of  ammonia,  and  the  liquid,  which  is  then  of 
a  yellowish  brown  colour,  contains,  in  combination  with 
the  alkaline  base,  a  substance  which  can  be  precipitated 
in  brown  flocculx  by  the  addition  of  an  acid.  This  I 
shall  call  Coloph-Ulmic  Acid,  on  account  of  its  properties 
closely  resembling  those  of  ulmic  acid. 

Now  the  substances  above  described  as  oxi-,  chloro-,  or 
nitro-colophthaline,  and  coloph-ulmic  acid,  all  undergo  a 
most  remarkable  reaction  when  fused  with  hydrate  of 


represents  the  loss,  under  that  shape,  of  the  oxygen  of 

the  resin  C^H^O,.    When  the  temperature  has  reached  1     tassium.    Thcy  are  transformed  into  awhile  amorphous 
200  ,  and  no  more  HS  is  disengaged,  the  substance  in  the    {.-j..  „r  a.  • 
retort  has  the  appearance  and  composition  of  a  resin  in 
which  O  is  replaced  by  S.    No  further  reaction  takes  place 


until  the  heat  be  carried  to  about  400'  C. ;  a  fresh  quantity 
of  HS  is  then  produced,  and  at  the  same  time  the  hydro- 
carbon colophthaline  distils,  together  with  a  small  quantity 
of  a  liquid  of  equally  high  boiling-point.  The  quantity  of 
colophthaline  thus  obtained  reaches,  after  purification, 
about  30  per  cent  in  weight  of  the  resin  employed.  The 
same  results  are  obtained  by  the  action  of  sulphur  on 
terebene,  colophene.  or  on  common  renin  oil,  instead  of 
colophony  itself.  This  proce>s  has  enabled  me  to  prepare 
large  quantities  of  colophthaline  with  the  greatest  facility 
and  in  a  form  admitting  of  easy  purification.  I  will  now 
proceed  to  describe  some  of  the  principal  properties  of 
this  hydrocarbon,  which,  as  will  be  seen,  has  but  a  very 
distant  resemblance  to  naphthaline,  and  is  the  source  of 
at  least  one  very  remarkable  body. 

Colophthaline  is  easily  soluble  at  the  ordinary  tempera- 
ture in  benzol,  naphtha,  spirits  of  turpentine,  caibon  bi- 
sulphide, and  ether ;  it  is  dissolved  by  alcohol  and  glacial 
acetic  acid  at  their  boiling-point  only,  and  is  deposited 
again  on  cooling.  The  liquid  products  with  which  coloph- 
thaline is  mixed  being  much  more  easily  soluble  in  alcohol, 
this  substance  can  by  this  means  be  completely  freed 
from  them.  Thus  purified,  colophthaline  is  a  flocculcnt 
white  body,  possessing  a  slight  balsamic  odour.  Its 
melting  point  is  at  70"  C,  and,  when  melted,  its  colour 
becomes  brown  ;  it  boils  at  about  400"  C.  It  is  composed 
of- 

Carbon   93 

Hydrogen   7 

100 

which  numbers  correspond  to  the  formula  CjjHi* 

Oxidising  agents,  chlorine,  and  nitric  acid,  attack 
colophthaline  with  the  greatest  facility,  and  form  the 
following  compounds :  — 

Oxicolophthaline,  a  fine  orange  yellow  crystalline  sub- 
stance, slightly  soluble  in  cold  alcohol  ;  completely 
soluble  in  boiling  alcohol)  ether,  bisulphide  of  catbon,  &c. . 


body  of  decided  basic  properties,  having  so  nearly  exactly 
the  appearance  of  alumina  that  it  might  be  easily  mistaken 
for  that  metallic  oxide.  For  this  reason  I  claim  for  this  new 
substance  the  name  of  Coloph-Alumina,  and  I  will 
now  proceed  to  enumerate  some  of  its  extraordinary 
characteristics. 

Coloph-Alumina  having  been  prepared  in  the  mannrr 
above  described,  the  fused  alkaline  mass  is  dissolved  in 
dilute  hydrochloric  acid,  in  which  solution  ammonia  forms 
a  voluminous  precipitate  of  hydrate  of  coloph-alumina  ; 
this  white  gelatinous  precipitate  being  washed,  and  left  to 
dry  spontaneously,  loses  the  greatrr  part  of  its  water,  and 
shiinks  gradually  into  a  compact,  hard,  stony-looking 
mass,  which  still  retains  1  equivalent  of  water,  and  only 
loses  it  at  a  high  temperature.  Coloph-alumina  is  in- 
soluble in  all  neutral  liquids— water,  spirits,  ether,  &c. ; 
it  is  infusible  and  non  volatile  ;  it  resists  the  action  of  all 
oxidising  agents,  though  at  a  high  temperature,  and  it 
not  decomposed  even  at  1000°  C.  by  chlorate  or  nitrate  of 
potassa  !  Owing  to  the  difficulty  of  decomposing  coloph- 
alumina,  it  has  been  found  impracticable  to  effect  its 
analysis  by  any  direct  method  ;  its  chemical  composition, 
however,  as  deducted  from  the  mode  of  its  formation, 
appears  to  be  represented  by  CjoHoO*.  \ 

The  basic  properties  of  coloph-alumina  are  not  very 
energetic.  Nevertheless  hydrochloric,  nitric,  acetic,  and 
oxalic  acids  dissolve  the  base  with  case,  but  the  salts  thus 
formed  h?ve  not  been  obtained  otherwise  than  in  solutions, 
as  by  concentrating  the  liquor  the  base  and  the  acid  are 
too  easily  dissociated. 

Concentrated  sulphuric  acid  docs  not  merely  dissolve 
coloph-alumina;  heated  to  about  200*  C,  it  substitutes 
SOjto  H,  and  forms  a  compound  which  is  amorphous  and 
nearly  insoluble  in  water — Sulpho-Coloph- Alumina,  pro- 
bably C;,H  ,(SOj)jO42(H0) ;  a  red  heat  merely  regenerates 
coloph  alumina  from  this. 

ChloroColophAlumiua  is  also  a  substitution  compound 
obtained  by  heating  coloph-alumina  to  redness  in  a  por- 
celain tube  through  which  paste*  a  slow  current  of  dry 
chlorine  ;  HCl  is  disengaged,  and  the  resulting  product, 
CioH4Cla04.  is  a  white,  non-volatile,  insoluble  r 
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fusible  at  a  very  high  temperature.  Sulphur  has  no  aflion 
whatever  on  coloph-alumina,  but  a  sulphide  can  be  pre- 
pared by  the  same  process  as  that  used  for  the  production 
of  sulphide  of  aluminium,  viz.,  by  sending  vapours  of 
bisulphide  of  carbon  over  red-hot  coloph-alumina  ;  this 
sulphide  is  insoluble  in  water,  and  attacked  by  acids  with 
disengagement  of  HS. 

Coloph-alumina,  as  I  have  already  said,  resists  the 
direct  action  of  oxidisers,  but  a  combination  with  oxygen 
is  obtained  by  acting  on  the  substitution  compounds, 
sulpho-  or  chloro-coloph-alumina ;  these,  being  fused 
with  caustic  potassa  in  excess,  exchange  their  SO\  or  CI 
for  O.  The  new  body  thus  formed  is  an  acid — Colofh- 
Aluminic  Acid— which  remains  in  combination  with  the 
alkali  in  excess,  according  to  the  reaction— 
CsoH4Cla04+4KO.HO  =  a(KCl)-f  2HO  +  2(KO)CMH406. 

The  coloph-aluminate  of  potassa  while  fused  is  of  a  fine 
"  turquoise  "-blue  colour.  Unfortunately  coloph-aluminic 
acid  cannot  be  obtained  separated  from  its  alkaline  com- 
bination ;  the  mere  action  01  water  destroys  it,  regenerating 
coloph-alumina  with  loss  of  oxygen. 

Such  are  the  principal  facts  relating  to  these  new 
bodies  on  which  I  believe  it  is  of  some  importance  to  call 
the  attention  of  chemists  in  general.  I  have  only  indicated 
here  one  source  of  production  of  coloph-alumina,  but, 
from  certain  recent  experiments,  I  have  reasons  to  believe 
that  it  can  be  obtained  from  various  other  substances, 
and  by  other  means  than  those  here  mentioned.  At  all 
events  I  have  already  ascertained  that  coloph-alumina  is 
invariably  the  ultimate  result  of  all  energetic  oxidisations 
of  common  resin,  and  perhaps  of  most  kinds  of  resins.  It 
might  therefore  frequently  exist  ready  formed  in  the  organs 
of  certain  plants,  and  be  mistaken  for  alumina  in  analysing 
their  ashes;  such  an  error  would  no  doubt  inevitably  occur 
in  presence  of  a  hitherto-unknown  organic  base  having 
the  extraordinary  property  of  being  undecomposable  by  a 
red  heat. 


ON   THE   TESTING  OF  CRUDE  ANTHRACEN 
By  R.  LUCAS. 

As  "  crude  anthracen  "  is  at  present  sold  by  two  different 
tests,  the  "  bisulphide  of  carbon  "  test  and  the  •«  anthra- 
quinon  test,"  it  may  be  interesting  for  some  of  your  readers 
to  have  comparative  results  of  both  tests. 

The  following  tests  were  made  of  twenty  samples  of 
crude  anthracen  from  eight  different  English  manufac- 
turers :— 

Percentage  of  Anthracen. 


No.  of 
Sample. 

By  Bisulphide 
Ten. 

By  Anthra- 
quinon Tett. 

Difference. 

I, 

920 

irgo 

+  2-70 

2. 

1600 

16-40 

+  040 

3- 

2450 

26-10 

+  i-6o 

4- 

3400 

2780 

-  6"  20 

5- 

3500 

28-20 

680 

6. 

38'CO 

2967 

833 

7- 

38'oo 

3338 

4-62 

8. 

4050 

3800 

250 

9- 

43  00 

33-So 

g-2o 

10. 

49*00 

34  24 

1476 

tt. 

57-40 

445' 

12-89 

12. 

58*00 

4150 

1650 

U- 

5900 

4451 

l449 

M- 

59  50 
6000 

39il 

3766 

2013 

22-34 

a 

6000 

4  2  80 

1720 

17- 

64- 1 2 

48-79 

15  33 

18. 

65  00 

47o8 

1792 

19. 

67-00 

46-22 

20-78 

20. 

7300 

4922 

2378 

the  anthraquinon  test  the  only 
or  the  valuation  of  anthracen,  because 


reliable  test 
the  product 


obtained  by  the  bisulphide  of  carbon  test  is  not  "  pure 
anthracen,"  but  only  a  mixture  containing  variable  quan- 
tities of  pure  anthracen.  A  portion  of  the  anthracen  con- 
tained in  the  crude  sample  is  dissolved  by  the  bisulphide 
of  carbon  during  the  test  (often  one-fourth  of  the  whole 
anthracen).  To  prove  this,  I  give  a  few  analyses  of  bisul- 
phide of  carbon  test  residues  : — 

.  ( ProductofCS,test)  ,  ,  (p.  ct.  pure  anthracen 
'*  ((  =  ioobyCSatest)/8ave  W^by  anlnraquioon  teit. 

2-  »  ••    53'92         fi  .. 

3«  11  »•  •<    55'G4  •»  n 

4-  ••  >•   5°'°°         11  it 

5-  ii         ii  11    59'o6  ,, 

6.  „         „  „    6000         „  „ 

And  I  add  the  complete  tests  of  two  samples  ol  crude 
anthracen  by  the  bisulphide  and  by  the  anthraquinon  test, 
to  show  the  solubility  of  anthracen  in  bisulphide  of  carbon 
by  the  CS*  test  :— 

(rt).  The  sample  gave  65  per  cent  anthracen  by  the  CSa 
test,  and  47-08  per  cent  by  the  anthraquinon  test. 

The  insoluble  in  CSj  gave  49-64  per  cent  pure  anthracen. 

„  soluble      „       „    42-37      „         11  H 
Or— 

65  insoluble  of  49-64  p.  ct.  pure  anthracen  =  32  26  anthracen 
35  soluble   ,.42-37   »      11        ii      —14-82  ,, 

ioo  47-08 

Therefore  14-82  of  anthracen  out  of  47-08  in  sample  wore 
dissolved  by  the  bisulphide  of  carbon. 

(b).  Another  sample  of  crude  anthracen  gave  64-12  per 
cent  anthracen  by  CS»  test  and  4879  per  cent  pure  anthra* 
cen  by  the  anthraquinon  test. 

The  insoluble  in  CSj  gave  59-9  per  cent  pure  anthracen. 

„    soluble      „        „    2896      „        „  „ 
Or— 

64-12  insoluble  of  59-90  p.  ct.  anthracen  =  38-40  anthracen. 
35  88  soluble   „  28  96    „        „      =10  39 

xoooo  4879 

10-39  anthracen,' out  of  4879  in  sample,  were  dissolved  in 

CSj. 

As  some  objections  have  been  raised  against  the  correct- 
ness of  E.  Luck's  anthraquinon  test,  I  have  submitted  this 
test  to  an  examination,  and  my  experiments  only  confirm 
Luck's  statements,  viz.,  that  chemically  pure  anthracen 
(which  is  very  difficult  to  obtain  from  crude  anthracen)  yields, 
by  oxidation  with  chromic  acid,  really  the  theoretic  quan- 
tity of  pure  anthraquinon,  and  that  all  admixtures  of  crude 
anthracen  consisting  of  products  of  distillation  of  coal  are, 
by  all  well-conducted  oxidations,  either  destroyed  or  trans- 
formed into  substances  which  are  soluble  in  dilute  alkali. 
I  have  experimented  on  the  following  admixture*  of  crude 
anthracen  . — Naphthalin,  acenaphthen,  phenanthren,  car- 
bazol,  pyren,  chrysen,  and  benzerythren.  All  these  tar- 
produds  submitted  to  the  anthraquinon  test  were  trans- 
formed into  substances  soluble  in  dilute  alkali. 

When  10  grms.  of  chromic  acid  were  used  for  the  oxida- 
tion of  1  grm.  of  crude  anthracen,  I  found  that  from  some 
samples  the  anthraquinon  was  rot  quite  pure,  through  in- 
sufficient oxidation,  but  by  increasing  the  chromic  acid 
to  15  grms.  per  1  grm.  of  crude  anthracen,  and  boiling  for 
3  hours,  I  have  always  obtained  pure  anthraquinon  as  the 
result  of  the  test. 


ON   BISMUTH  BROMIDE. 
By   R.  W.  EMERSON  MACtVOR. 


The  combination  of  metallic  bismuth  with  bromine  to 
form  "Br'"Br3  is  not,  as  is  the  case  with  antimony  and 
arsenic,  attended  with  the  emission  of  light.  The  com- 
pound is  prepared  by  heating  finely-powdered  bismuth 
with  dry  bromine  in  a  hand-glass  tube  closed  at  the  end 
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Bismuth  bromide,  as  obtained  by  this  process,  is  a  solid 
substance  of  a  dark  grey  colour,  fusing  at  a  temperature 
of  198'  to  202'  C.  to  a  dark  red  liquid  which  boils  below  a 
dull  red  heat.  It  is  insoluble  in  carbon  disulphide,  alco- 
hol, and  ether.  Hydrochloric  acid  dissolves  it.  By 
heating  with  nitric  acid  it  is  decomposed.  It  absorbs  dry 
ammonia  gas,  with  formation  of  a  black  non-crystalline 
solid  body  possessed  of  an  extremely  irritating  smell. 
On  exposure  to  the  air,  it  absorbs  moisture,  and  becomes 
of  sulphur-yellow  colour.  Upon  treatment  with  water  it 
is  decomposed,  the  products  of  the  action  being  a  white 
amorphous  oxybromide  and  free  hydrobromic  acid.  The 
oxybromide  is  insoluble  in  a  solution  of  tartaric  acid,  and 
is  decomposed  on  subjection  to  a  long-continued  process 
of  washing  with  water,  with  formation  of  hydrobromic 
acid  and  bismuth  oxide  ("Bra"03+XAq). 
Glasgow,  1874. 


LABORATORY  NOTES. 
By  GEORGE  FOORD. 

(1).  The  Facile  Use  of  Hydrofluoric  Acid  for  the  Decom- 
position of  Natural  and  Factitious  Silicates. 
It  an  illustration  were  required  for  showing  the  great 
value  of  hydrofluoric  acid,  as  a  facile  means  for  the  solu- 
tion and  analysis  of  silicated  compounds,  perhaps  no  more 
striking  example  could  be  instanced  than  that  described 
by  Professors  Kirchoff  and  Bunsen  in  their  first  paper  on 
spectrum  analysis,  in  which  it  is  shown  how  a  few  grains 
of  any  mineral  of  the  felspathic  type,  decomposed  by  hydro- 
fluoric acid,  and  afterwards  evaporated  with  excess  of 
sulphuric  acid,  yields,  on  addition  of  water,  a  solution  of 
the  bases  of  the  silicate,  in  which,  if  present,  the  potas- 
sium, lithium,  sodium,  strontium,  barium,  and  calcium  are 
readily  recognisable  in  the  spectroscope. 

In  expressing  myself  on  this  point,  concerning  the  use 
of  hydrofluoric  acid,  I  feel  that  I  ought  to  do  so  with  great 
diffidence,  as  far,  at  least,  as  the  arrangements  and  practice 
at  present  existing  in  the  old  country  are  concerned,  having 
been  so  long  absent  from  the  latter ;  but,  if  I  am  correfUy 
informed,  the  known  danger  of  allowing  the  ordinary  com- 
mercial hydrofluoric  acid  to  come  in  contact  with  the  skin 
still  militates  against  its  employment  with  that  freedom 
which  its  usefulness  would  otherwise  warrant. 

A  simple  contrivance  which  I  have  employed  for  several 
years  has  brought  the  use  of  the  acid  so  safely  and  com- 
pletely under  control  that  I  have  at  last  arrived  at  the 
view  of  its  possible  acceptability  to  others,  and  I  therefore 
venture  to  describe  it  and  suggest  its  adoption. 

The  proposed  appliance  is  an  addition  to  the  ordinary 
gutta-percha  bottle,  in  which  the  commercial  hydrofluoric 
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of  the  bottle  is  exhausted.  The  burette-piece  is  forme! 
out  of  gutta-percha  tube,  of  a  diameter  sufficiently  small 
for  entering  easily  into  the  neck  of  the  gutta-percha  bottle. 
For  making  it,  about  2)  inches  of  such  tube  of,  say,  about 
i  an  inch  external  diameter  is  cut  off,  and  slit  down  in 
such  a  manner  as  to  remove  two  wedge-shaped  segment* 
from  either  side  of  its  diameter.  A  cylindrical  piece  of  wood 
(the  umall  end  of  an  ordinary  wooden  penholder  is  suitable), 
of  about  ^ths  of  an  inch  diameter,  is  now  provided,  and 
placed  within  the  cut  end  of  the  tube,  which  latter  is 
warmed  and  softened  before  a  stove,  and  the  two  cut  edges 
pressed  together  give  to  the  tube  a  conical  upper  termina- 
tion. A  welt  of  gutta-percha,  softened  and  applied  round 
the  warmed  tube  a  little  below  the  base  of  the  conical 
portion,  forms  a  flange  for  Suing  down  against  the  spread- 
ing top  of  the  bottle  neck.  The  cone  is  now  warmed  and 
carefully  bent  over  to  an  angle  of  about  130'  with  the 
vertical  portion,  and,  when  cold  and  rigid,  with  a  cork- 
cutter  a  circular  perforation  is  made  at  the  upper  side  of 
the  bend.   A  piece  of  the  same  i  inch  gutta-percha  tube, 
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say,  }  of  an  inch  long,  is  now  to  have  a  wedge-shaped 
piece  cut  out  through  neatly  its  whole  length,  and,  after 
warming,  the  cut  surfaces  are  to  be  brought  together  and 
caused  to  unite  so  as  to  form  a  slightly  conical  tubulus 
the  smaller  end  of  which  is  to  be  warmed  and  applied,  in 
the  soft  state,  to  the  slightly-warmed  opening  at  the  bend 
of  the  larger  coned  tube.  A  stopper  may  now  be  made  by 
cutting  open  about  an  inch  of  the  same  gutta-percha 
tube,  softening  and  rolling  it  upon  itself,  shaping  the 
lower  end,  and  flattening  and  flanging  the  upper  portion. 
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A  piece  of  stout  platinum  foil  i»  now  to  be  rolled  upon  a 
wire  of  about  >th  of  an  inch  diameter,  so  as  to  form  a 
acid  it  commonly  supplied,  converting  the  vessel  into  a  platinum  tube,  which  may  readily  be  soldered  by  a  thin 
burette,  from  which  the  acid  may  be  poured  with  precision,  strip  of  fine  gold  foil  laid  on  the  joint  and  sharply  heated 
drop  by  drop,  or  in  a  thin  stream,  until  the  whole  charge  1  before  the  mouth  of  the  blowpipe.   This  platinum  tube  is 
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to  be  pushed  into  the  coned  opening  of  the  gutta-percha 
burette-piece,  and  caused  to  adnere  to  it  by  gentle  warming ; 
the  piece  itself  is  to  be  adapted  to  the  bottle  by  a  layer  of 
wax,  kneaded  until  soft  and  pressed  under  the  flange.  The 
whole  is  pressed  together,  employing  a  warm  spatula,  if 
necessary,  so  as  to  secure  a  thoroughly  good  joint.  Simi- 
larly, the  stopper  is  fixed  in  with  an  interposed  layer  of 
wax  ;  and  a  ball  of  wax,  or  little  rod  of  gutta-percha  or 
vulcanite,  may  be  used  for  closing  the  tubulus  when  the 
vessel  is  set  aside.  A  loose  outer  cylindrical  case  of  tin- 
plate,  reaching  up  to  the  shoulder  of  the  gutta-percha 
bottle,  with  a  cork  wedge  for  fixing  the  latter,  makes  the 
arrangement  completely  secure,  and  the  vessel  as  thus 
mounted  can  be  used  from  day  to  day  with  the  same  facility 
as  any  other  reagent  bottlo;  a  single  drop  of  hydrofluoric 
acid  can  at  any  moment  be  obtained.  The  stopper  allows 
access  to  the  interior  without  disturbing  the  joint  at  the 
neck,  although  it  may  be  added  that  after  once  fixing  I 
have  never  yet  found  it  necessary  to  remove  this  stopper. 

(2).  Etching  Glass  Vessels. 

A  few  sentences  concerning  the  use  of  hydrofluoric 
acid  for  etching  chemical  vessels  in  the  laboratory  may 
not  be  out  of  place  here.  Our  beakers  used  in  the  gold 
assay  for  the  •'  parting,"  when  the  number  of  assays  is 
small,  as  well  as  pipettes  and  similar  instruments,  are 
readily  etched  by  use  of  the  above-described  burette. 
Take  the  example  of  beakers  ;  say  twenty  of  them  are  re- 
quired graduated  for  water  ounces.  Upon  each  is  pasted 
a  vertical  strip  of  paper,  and  the  graduations  are  marked 
on  these  strips  with  pencil,  employing  a  flexible  strip  of 
metal  .is  a  rule.  The  beakers  are  next  painted  over  the 
surfaces  to  be  etched,  at  the  side  of  the  paper  temporary 
scale,  with  a  suitable  varnish  (photographer's  black  var- 
nish, which  is  a  solution  of  asphaltum  in  benzol,  with 
mechanically-suspended  vegetable  biack,  answers  the  pur- 
pose fairly,  and  has  the  advantage  of  rapidly  drying). 
When  the'  varnish  is  dry,  vertical  lines  are  ruled  through 
it,  and  the  graduations  are  ruled  across  from  the  paper 
scale,  marking  them  in  through  the  varnish,  which  opera- 
tion is  assisted  by  placing  a  white  tile  or  paper  under  the 
vessel,  so  as  to  illuminate  the  markings  from  behind. 
The  figures  are  now  drawn  in,  and  the  vessels  thus  pre- 
pared arc  ready  for  bordering  and  etching. 

The  cement  for  bordering  is  made  by  dissolving  resin  in 
oil,  and  adding  bees'-wax — the  resin  and  bces'-wax  in 
about  equal  quantities,  and  the  olive  oil  in  quantity  suf- 
ficient for  bringing  the  mixture,  when  cold,  to  about  the 
consistence  of  tallow.  When  the  fused  mass  has  become 
cold,  plaster-of-paris  is  kneaded  in  until  the  whole 
acquires  a  convenient  plastic  condition.  The  Cement 
adheres  less  to  the  fingers  after  addition  of  the  plaster ; 
it  can  be  softened  at  any  time  by  kneading,  and  when 
pressed  on  to  the  glass  surface  it  readily  adheres  to  it. 
For  the  etching,  the  paper  graduations  are  scraped  off 
the  glass,  and  rolls  of  the  above  cement  are  pressed  on  to 
the  varnished  glass  surface,  so  as  to  enclose,  without 
covering  up,  the  lines  and  figures. 

All  the  vessels  thus  prepared  are  now  laid  down,  so  as 
to  present  the  portion  to  be  etched  in  a  horizontal  position. 
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admit  of  delicate  adjustment  for  level.  The  hydrofluoric 
acid  :s  now  poured  on  to  each  vcrsel  from  the  burette, 
and  any  air  bubbles  in  the  lines  and  figure*  are  removed 
by  means  of  a  camel-hair  pencil.  Powdered  fluor-spar 
may  now  be  dusted  on,  so  as  to  form  a  magma  with  the 
acid  ;  its  use  is  purely  mechanical  and  precautionary,  the 
chance  of  leakage  through  any  defed  of  the  bordering 
being  reduced  by  this  addition. 

From  ten  to  twenty  minutes'  action  will  give  good  bold 
engraving.  The  acid  is  then  removed  by  immersing  the 
vessels  in  a  large  vessel  of  water;  the  bordering  is 
stripped  off,  and  the  varnish  removed  by  rubbing  with  a 
rag  steeped  in  a  suitable  solvent— in  benzol,  for  example, 
when  an  asphaltic  varnish  has  been  used. 

(3).  Wash-Bottle. 
The  accompanying  sketch  shows  a  form  of  wash-bottle 
which  I  have  had  in  use  for  over  two  years,  and  which 
may  possibly  prove  as  useful  to  others  as  it  has  been  in 
my  own  work.    The  drawing,  it  is  hoped,  will  require  but 
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little  explanation.  The  jet-tube  is  bent  to  a  right  angle, 
and  is  fitted,  by  means  of  a  soft  perforated  cork,  into  the 
socket,  a,  of  the  supply-tube.  This  allows  the  jet  to  re- 
volve on  the  axis  of  a  ;  it  may  be  set  in  any  position,  so 
that  a  stream  of  the  wash-water  may  be  projected  up- 
wards or  downwards,  or,  in  short,  in  any  required  direction, 
an  arrangement  which  will  be  found  of  especial  con- 
venience in  washing  out  precipitates  from  beakers  and 
similar  vessels,  when  these  are  inclined  with  the  mouth 
downwards  over  a  funnel  or  other  receiving  vessel. 

The  mouth-piece  tube  is  blown  with  a  trap,  which  pre- 
vents contamination  of  the  distilled  water  during  use. 
This  mouth-piece  is  made  by  first  blowing  an  egg-shaped 
bulb,  then  cutting  off  and  widening  out  the  opening  of  the 
latter,  as  shown  in  the  bottom  portion  of  the  sketch.  A 


Three  or  four  balls  of  the  cement  pressed  against  the  sides  second  piece  of  tube  is  next  drawn  out,  a  small  bulb  is 
of  each  vessel  support  it  Headily,  and  at  the  same  time  »  blown  in  it,  and  the  drawn  out  portion  is  bent,  or  rather 
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curved,  upwards,  as  shown  in  the  sketch.  The  drawn  out 
portion  in  now  cut  off  at  the  position  indicated  by  the 
dotted  line,  the  cut  edges  arc  slightly  rounded  in  the  flame, 
and  the  curved  tube  is  introduced  into  the  larger  bulb,  the 
neck  of  which  is  now  fused  on  to  the  shoulders  of  the 
smaller  bulb.  For  the  sake  of  durability,  care  should  be 
taken  that  the  glass  is  not  left  too  thick  at  this  joint. 
The  ends  of  the  tubes  are  now  cut  off  to  the  proper 
length,  the  cut  edges  softened  in  the  flame,  the  mouth- 
piece flattened,  and  the  tube  bent  at  the  proper  angle. 
Melbourne,  July  ij,  1874. 


NOTICES  OF  BOOKS. 


Thi  Worthies  of  Cumberland  ;  John  Dalton,  F.R.S.  By 

Henry  Lonsdale,  M.D.  London  :  G.  Routledge. 
When  noticing  the  first  series  of  this  work,  we  expressed 
some  surprise  that  in  a  publication  treating  of  the  worthies 
of  Cumberland  the  name  of  John  Dalton  should  be  omitted. 
We  were  not  then  aware  that  a  second  volume  was  in  pre- 
paration. The  sage  of  Eaglesfield,  we  must  admit,  is  no 
easy  subject  for  the  biographer. 

There  are  men  of  less  merit  upon  whom  essays,  ora- 
tions, and  doges  may  be  produced  almost  without  trouble 
and  without  end.  Not  so  here.  Alike  in  his  parentage, 
his  person,  his  position,  and  his  character,  Dalton  offers 
nothing  to  excite  the  reader's  imagination.  His  career, 
free  alike  from  intense  lights  and  deep  shadows,  unmarked 
by  the  eccentricity,  and  versatility, — shall  we  say  the 
showy  faults  ? — which  often  accompany  genius,  was  sin- 
gularly undramatic.  He  took  no  part  in  scientific  or 
philosophic  controversies.  He  was  mixed  up  with  no 
great  public  interests.  He  was  neither  persecuted  nor 
petted,  but  for  the  greater  part  of  his  life  simply  neglected, 
after  the  orthodox  English  fashion.  It  was  not  his,  com- 
bining  the  gift  of  expression  with  that  of  conception,  to 
enchant  his  hearers  with  the  eloquent  exposition  of  scien- 
tific truths.  lie  bequeathed  us  no  aphorisms.  He  was 
not  a  brilliant  experimentalist  like  Faraday  or  Mitscherlich. 
His  researches,  how  great  soever  might  be  their  ultimate 
value,  even  in  a  practical  pointof  view,  seemed,  unlike  those 
of  Licbig.to  have  no  direct  bearing  upon  the  arts  and  affairs 
of  daily  life.  His  discoveries  could  not,  like  those  of  his 
contemporary  Davy,  be  exhibited  as  striking  lecture  ex- 
periments. They  must  be  apprehended  not  by  the  senses, 
but  by  the  understanding. 

To  select  such  a  subject  is  a  proof  of  no  small  courage 
on  the^part  of  Dr.  Lonsdale.  That,  despite  all  the  difli- 
cultics  of  the  task,  and  derpite,  too,  the  valuable  biogra- 
phies by  Dr.  W.  C.  Henry  and  Dr.  R.  Angus  Smith,  he 
has  produced,  not  an  Was  post  Homeruni,  but  a  valuable 
and  useful  work,  is  a  matter  on  which  we  offer  him  our 
hearty  congratulations.  Dr.  Lonsdale  tells  us  in  his  pre- 
face that  he  writes  not  so  much  for  the  scientific  public  as 
for  a  "quasi-popular  or  less  instructed  class  of  readers." 
Having  obtained  much  original  information,  hitherto  un- 
published, including  a  number  of  Dahon's  letters,  he  is 
enabled  to  present  "a  more  correct  personal  history  of  the 
famous  chemical  philosopher  than  has  yet  appeared  in 
print."  Still  the  discoveries  of  Dalton  and  their  bearing 
on  the  recent  development  and  present  position  of  science 
have  not  been  overlooked,  "  but  rather  epitomised  ana 
offered,  as  far  as  circumstances  permit,  in  a  form  compie- 
hensible  to  all  persons  of  average  intelligence."  One 
melancholy  thought  haunts  us  as  we  turn  over  these  pages. 
Was  it  well  to  allow  such  a  man  to  waste  his  time  and 
energies  in  the  routine  duties  of  elementary  tuition,  in- 
stead of  devoting  them  entirely  to  original  research  ? 
How  different  would  have  been  his  position,  and  how  much 
greater  his  opportunities,  had  he  been  born  in  Germany  or 
Sweden  ? 

Our  author  shows  no  lack  of  enthusiasm  for  his  subject. 
"  As  pilgrimages,"  he  says,  '•  to  the  shrines  of  saints  draw 


thousands  to  the  Continent,  there  may  be  nunc  persons 
in  the  British  Islands  sufficiently  in  love  with  science,  no' 
only  to  revere  the  memory  of  its  founder!:,  but  to  wish  for 
a  description  of  the  birthplace  of  a  great  master  of  know- 
ledge—John Dalton — who  did  more  for  the  world's  civil- 
isation than  all  the  reputed  saints  in  Christendom." 
This  may,  to  some,  seem  strong  language  ;  but  the  author 
can  point  in  justification  to  the  opinions  of  a  number  of 
the  most  illustrious  men  of  the  century,  as  quoted  in  his 
last  chapter,  to  which  the  suffrages  of  many  other  and  not 
less  mighty  minds  might  have  been  added. 

It  is  known  that  in  his  sixty-eighth  year  Dalton  was 
presented  at  court.  The  best  thing  the  king,  William  IV, 
could  find  to  say  to  him  was  : — 

"  Well,  how  are  you  getting  on  at  Manchester ;  all 
quiet  I  suppose  ?" 


Annua!  Report  of  the  Board  of  Regents  of  the  Smithsonian 
Institution  for  the  year  1872.  Washington  :  Govern- 
ment Printing  Office. 
The  constitution  and  objects  of  the  Smithsonian  Institu- 
tion are  doubtless  well  known  to  our  readers.  Like  most 
scientific  foundations,  it  has  been  compelled  to  attempt  too 
much,  public  opinion  and  official  influence  diverting  its 
attention  from  the  increase  almost  exclusively  to  the  diffu- 
sion of  knowledge.  It  is  now,  however,  freed  from  many 
of  the  burdens  imposed  upon  it,— one  of  which  would 
more  than  have  absorbed  its  total  income— and  is  pursuing 
a  career  of  unmistakable  usefulness.  We  cannot  help 
asking,  parenthetically,  what  would  have  been  the  fate  of 
a  similar  endowment  in  England  ?  What  would  have 
happened  if,  for  instance.  Henry  Cavendish  had  carried 
out  his  original  design  of  bequeathing  his  property  to  the 
Royal  Society,  to  be  used  in  the  furtherance  of  scientific 
discovery  ? 

The  bulk  of  the  volume  before  us  consists  of  translations 
of  certain  papers  read  before  leared  bodies  on  the  Con- 
tinent. Most  of  these  are  highly  interesting,  though  we 
do  not  quite  understand  on  what  principle  the  selection 
has  been  made  made.  We  are  particularly  struck  with 
the  "  Eulogy  on  Ampere"  delivered  by  Arago,  an  admir- 
able picture  of  the  great  French  physicist  both  in  the 
laboratory  and  in  daily  life.  Those,  however,  who 
think  of  Ampere  merely  as  a  physicist,  greatly  misconceive 
him.  He  was  also  a  chemist,  a  mathematician,  a  philo- 
logian,  a  botanist,  a  zoologist,  a  psychologist,  and  a  poet. 
We  find  him  busied  with  a  universal  language,  the 
grammar  and  dictionary  of  which  he  almost  completed. 
His  memoir  on  probabilities  lias  attainc  1  universal 
celebrity  even  though  it  may  have  failed  to  effect  its  moral 
object,  i  t  .,  to  convince  gamblers  of  the  utter  impossibility 
of  ultimate  success.  He  was  a  profound  student  of  the 
mental  phenomena  of  the  lower  animals.  We  cannot  re- 
frain from  quoting  the  anecdote  which  first  opened  his 
eyes  to  the  fallacy  of  the  vulgar  notions  concerning  the 
intellectual  and  moral  life  of  brutes  :-"  Being  overtaken 
one  night,  not  far  from  Mnntpellier.  by  a  violent  storm,  I 
took  refuge  in  an  inn,  in  the  fir.st  vilhge  1  fo  ind  on  my 
road.  The  death  of  a  lean  chicken  was  the  immediate 
result  of  this  unexpected  visit.  The  coo'-,  placing  the 
almost  fleshless  fowl  upon  the  spit  immediately  tried  to 
seize  a  terrier  who  was  to  turn  it.  The  terrier  absolutely 
refused  to  perform  the  duty  assigned  him  ;  he  would  yield 
neither  to  blows,  threats,  nor  caresses.  So  much  firmness 
attracting  my  a tu- tit  ion,  I  inquired  if  the  poor  beast  were 
making  his  first  trial?  I  was  t< 1  I  that  the  dog  had 
decided  in  his  head  that  he  and  his  comrade  must  divide 
the  labours  of  roasting  regularly  between  them.  He  was 
the  last  to  turn  the  spit,  and  he  now  concludes  that  it  is 
not  his  turn  to  wotk.  The  words  it  is  nut  his  turn  now, 
seemed  to  me  to  include  a  world  of  meaning.  At  my  re- 
quest the  stable  bov  was  sent  into  the  street  to  fetch  the 
second  dog.  This  one  showed  the  most  exemplary 
docility ;  the  rotatory  drum  received  him,  and  he  would 
soon  have  finished  the  task,  if.  wishing  to  complete  tb$ 
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experiment,  I  had  not  caused  him  to  be  removed  in  order 
to  give  the  refractory  dog  a  new  trial.  The  refractory  dog, 
nhose  turn  hud  now  come,  obeyed  the  first  signal  of  the 
cook,  entered  without  resistance,  and  went  to  work  like 
a  squirrel  in  its  cage."  A  thinker  like  Ampere  who  at 
once  abandoned  theories  if  he  found  them  incapable  of 
being  harmonised  with  facts,  saw  at  once  the  full  meaning 
of  this  incident.  His  brilliant  discovery  of  the  mutual 
attraction  of  two  wires  traversed  by  similar  electric  cur- 
rents is  so  well  known  that  any  explanation  of  its  import- 
ance would  be  out  of  place.  Less  familiar  is  the  fact  that 
he  appeared  as  the  ally  of  Saint-Hilaire  in  his  controversy 
with  Cuvier  on  the  unity  of  structure  in  organic  beings. 
The  latter,  a  much  over-rated  man,  who  in  his  "  Animal 
Kingdom  Arranged  according  to  its  Organisation  "  made 
the  birds  of  prey  to  follow  immediately  after  the  whales, 
and  placed  the  dull  almost  inanimate  oyster  higher  than 
the  social,  reasoning,  progressive  ant,  was  yet,  from  his 
knowledge  of  details,  his  talent  for  exposition,  and  his  un- 
tiring industry,  a  formidable  opponent.  It  is  interesting 
to  find  that  Ampere  held  in  a  crude  form  the  doctrine  of 
development,  now  known  in  a  more  advanced  phase  as 
Darwinism,  and  now  as  then  chiefly  combated  by  ridicule. 
Wide  as  was  the  range  of  Ampere's  studies,  we  must  not 
confound  him  with  the  superficial  amateur.  He  carried 
everywhere  his  characteristic  profundity  and  originality 
of  thought,  and  "  touched  nothing  without  adorning  it." 

The  latter  part  of  Ampere's  life  furnishes  a  striking  illus- 
tration of  the  views  put  forward  in  Dr.  Beard's 
recent  work.  He  became  not  merely  unwilling,  but  un- 
able, to  study,  to  write,  or  to  read.  He  never  coutd  be 
prevailed  upon  to  write  out  the  title  and  table  of  contents 
for  his  work  on  the  differential  and  integral  calculus,  and 
it  appeared  without  them  1 

Following  this  eloee  of  Arago  we  find  an  account  of  the 
scientific  labours  of Edouard  Lartet  ;  a  paper  on  the  scienti- 
fic education  of  mechanics  and  artisans  ;  an  essay  on  or- 
ganic bases ;  a  paper  by  Prof.  Klctzinsky  on  the  "  Nitrogen 
Bodies  of  Modern  Chemistry"  in  which  the  different 
elements  are  symbolised  by  figures  very  much  resembling 
German  rolls  (Semmel  or  Brodchen).  We  have,  indeed, 
been  told  that  such  was  actually  the  origin  of  graphic 
formula; ;  a  learned  professor  at  his  breakfast- table,  being 
Bmitten  with  the  fancy  for  representing  an  equivalent  of 
hydrogen  by  a  single  member  of  such  a  roll,  and  oxygen, 
nitrogen  and  carbon  by  two,  three,  or  four  cohering  to- 
gether. Surely  Newton's  apple  must  now  fade  into  insig- 
nificance. Vegetable  fibrin,  we  see,  is  given  as  a  synonym 
for  cellulose.  We  have  always  known  this  name  to  be 
applied  to  a  nitrogenous  albumenoid  body.  The  annexed 
formula  represents,  further,  only  two  of  the  atoms  of 
hydrogen  in  cellulose  as  easily  replaceable. 

There  is  further  a  short  scheme  for  the  qualitative 
determination  of  substances  by  the  blowpipe,  by  Mr.  T. 
Egleston ;  an  interesting  lecture  on  the  boundary-line 
between  geology  and  history ;  papers  on  the  principles  of 
crystallography  ;  on  meteorology  in  Russia  ;  on  phe- 
nomena manifested  in  telegraphic  lines  during  an  Aurora 
Borealis ;  on  ethnology ;  on  ancient  aboriginal  trade  in 
North  America ;  and  on  stone  implements.  We  regret 
that  space  does  not  allow  us  to  give  a  detailed  analysis  of 
several  of  these  assays. 


CORRESPONDENCE. 

ASSOCIATION  OF  PUBLIC  ANALYSTS. 

To  the  Editor  of  the  Chemical  Netcs. 
Sir,— I  am  glad  to  see  that  tht  Association  of  Public 
Analysts  appreciates  the  necessity  of  protesting  the  public 
and  the  chemical  profession  against  incompetent  persons 
obtaining  analytical  appointments,  ilut.  may  I  ask.  How 
is  the  Association  to  ascertain  the  capacity  of  an  analyst 
for  appointment  except  by  some  examination  test  ?  There 


will  be  exceptional  cases  where  the  reputation  of  the  can- 
didate is  a  sufficient  passport ;  but,  in  other  cases,  what 
will  be  taken  as  Rood  evidence?    We  know,  from  ex- 
perience in  the  Chemical  Society,  the  dcploiably  lo^se 
way  in  which  recommendations  aic  given  ;  and  even 
fact  of  having  practised  analytical  chemistry  may  be  vc 
insufficient  evidence  of  ability.    Suppose  a  gentleman  a* 
pointed  said  to  the  Committee  of  the  Association — "  I  at 
a  Fellow  of  the  Chemical  Society  ;  1  was  for  many  yea« 

Professor  of  Chemistry  in  the  Medical  College  of  . 

and  Chemical  Examiner  to  the  Government  of  ;  the 

chemistry  of  a  country  containing  25  millions  of  British 
subjects  was  entirely  vested  in  me  ;  the  life  or  death  of 
hundreds  of  accused  persons  has  depended  on  my  chemical 
evidence."  The  statement  being  perfectly  correct,  there 
would  apparently  be  the  best  possible  evidence  of  capa- 
bility. Yet  I  am  sorry  to  say  that,  under  the  present 
system  of  Government  chemical  appointments,  the  state- 
ment would  afford  no  proof  of  the  candidate  possessing 
the  faintest  capability.  When  I  find  two  such  chemical 
examiners  working  together,  reported  to  their  Govern- 
ment that  a  brandy  of  sp.  gr.  0*907  had  a  true  sp.  gr.  (afte- 
elimination  of  extraneous  matters)  of  0  952,  that  they  ha  1 
obtained  this  true  sp.  gr.  by  taking  that  "  of  a  solution 
obtained  by  distilling  6  ozs.,  adding  to  the  first  2  029.  that 
came  over  4  ozs.  of  distilled  water  to  make  up  the  original 
quantity,"  that  in  explanation  they  made  bad  worse  by 
accusing  the  1  per  cent  of  sugar  in  the  brandy  of  having 
simulated  alcohol  to  the  hydrometer  test  ;  when  the 
account  of  these  chemical  atrocities  is  published  as  a 
scientific  contiibution  to  a  medical  journal,  I  think  that 
the  Association  may  be  warned  against  receiving  any 
evidence  of  capability  but  the  reputation  earned  by  pub- 
lished investigations,  or  the  results  of  an  examination  by 
competent  authority.— I  am,  &c, 

Edward  Nicholson. 

Bangalore,  Sept.  21, 1874. 


CRYSTALLISATION  OF  PHOSPHORUS. 

To  the  Editor  of  the  Chemical  Netes. 
Sir,— In  the  "  Notes  and  Queries  "  column  of  Chemical 
News,  vol.  xxx.,  p.  168,  Mr.  George  Whewell,  after  re- 
ferring to  a  paper  of  mine,  "  On  the  Preparation  of  Phos- 
phorus Crystals,"  and  to  another  on  the  same  subject  by 
Professor  Lawrence  Smith,  both  abstracted  in  the  Septem- 
ber number  of  the  Journal  of  the  Chemical  Society,  pro- 
ceeds to  describe  the  following  experiment  he  made  two 
years  ago  :  — 

In  a  tube  filled  with  nitrogen  was  sealed  up  a  piece  of 
phosphorus,  which,  by  melting  before  the  fire,  was  caused 
to  spread  over  the  sides  of  the  tube.  In  this  tube,  after  a 
few  days  small  crystals  were  noticed,  which  remained 
colourless  four  or  five  months,  and  then  gradually  turned 
lemon-yellow.  At  the  present  time  a  great  number  have 
disappeared,  the  tube  having  a  small  hole  in  it,  caused  by 
the  expansion  of  the  gas  when  sealing  up  the  tube. 

Allow  me  to  point  out  that  there  is  nothing  new  in  pre- 
paring crystals  of  phosphorus  by  healing  it  in  some  gas 
having  no  action  upon  it,  Mitscherlich*  having  thus  ob- 
tained them,  but  too  small  for  measurement,  in  1855,  and 
BloneMui  f  in  1SC6.   Mr.  Whewell  stales  that,  after  melting 
the  phosphorus,  he  placed  the  tube  on  one  side  without 
fuitr.cr  application  of  heat  ;  but  I  should  infer,  from  the 
rapidity  with  which  the  crystals  formed  in  a  tube  in  which 
the  pressure  was  sufficient  to  burst  a  hole  during  scaling, 
that  some  of  the  phosphorus  was  present  in  the  liquid 
state,  probably  in  the  form  of  small  globules,  which  I  have 
often  observed  remain  liquid  for  months,  in  fact  until  J 
reduced  to  microscopic  points  by  volatilisation.    The  I 
growth  of  crystals  in  tubes  that  have  not  been  heated,  rW 
and  in  which  a  slight  rarefaction  has  been  caused  by  the. 


*  Annulex  Je  Chimic  it  di  Fhystque  [3],  xlvi.,  p.  301,  from  P  ~' 

n.  Hrakl.Chemtt,  1 


A  kaJ  lltriehte,  1S55,  p.  <iv) ;  A|(o  in  Joutn 

t  Cemflti  Kimitti,  Uni.,  p  397.  Aug  17,  iSOt>. 
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absorption  of  the  oxygen  of  the  air  originally  contained, 
is  bo  slow,  that  after  months,  and  even  years,  they  are 
scarcely  visible  to  the  unaided  eye. 

Crystals  formed  by  the  volatilisation  of  phosphorus 
•»t  in  the  liquid  state  grow  rapidly,  but  present  a  marked 

wast  to  those  produced  by  the  spontaneous  sublima- 

»o  of  solid  phosphorus,  either  in  vacuous  or  non-vacuous 
...bes;  for,  whilst  these  are  remarkable  for  their  sharp- 
i.  *s  and  distinctness,  the  former  are  always  crystallised 
in  a  confused  manner,  the  edges  often  much  rounded,  and 
the  faces  full  of  cavities.  The  change  of  colour  to  lemon- 
yellow  noticed  by  Mr.  Whewell  was  probably  dje  to  the 
action  of  diffused  light,  which  has  this  effect,  direct  sun- 
light giving  a  ruby-red  tint. 

Mr.  Whewell  does  not  say  that  the  hole,  which,  as  I 
understand  his  description,  was  made  at  the  very  com- 
mencement of  the  experiment,  was  in  any  way  covered  to 
protect  the  phosphorus  from  the  action  of  the  atmosphere ; 

id  I  am  rather  at  a  loss  to  understand  how  he  obtained 
crystals  at  all,  at  any  rate  "  beautiful  colourless  crystals," 
under  the  circumstances. 

J  should,  perhaps,  mention  that  the  paper  of  mine  to 
which  he  refers  was  read  at  the  forty-sixth  meeting  of 
German  Naturalists  and  Physicians,  at  Wiesbaden,  Sep- 
tember, 1873.  an  abstract  of  the  chemical  proceedings  at 
which  appeared  in  Chemical  News,  vol.  xxix.,  p.  103, and 
that  the  delay  in  publishing  the  mode  of  preparing  large, 
regular,  adamantine  crystals  of  phosphorus  by  spontaneous 
sublimation  in  the  dark,  in  vacuo,  first  employed,  I  believe,  I 
by  me  in  August,  1870,  arose  from  a  desire  to  give  at  the 
same  time  good  measurements  of  the  crystals,  the  obtain- 
ing of  which  was  a  task  surrounded  by  many  difficulties,  f 
These  will  be  appreciated  when  1  explain  that  the  crystals 
best  adapted  fur  measurement,  though  but  little  exceeding 
2  m.m.  in  diameter,  consisted  of  a  combination  of  at  least 
seven  forms  of  the  cubic  system,  having  a  total  of  about 
318  faces;  that  it  was  impossible  to  touch  them  for  the 
purpose  of  adjustment  without  producing  distortion,  and 
that  momentary  exposure  to  the  atmosphere  was  sufficient 
to  destroy  the  brilliancy  of  the  surface  and  render  the 
smaller  planes  indistinguishable.  All  these  difficulties, 
however,  being  at  length  overcome,  most  satisfactory 
measurements  were  obtained  by  Professor  Maskclyne. 

I  am  at  present  preparing  a  paper  which  I  hope  shortly 
to  lay  before  the  Chemical  Society,  on  the  sublimation  of 
phosphorus,  sulphur,  and  other  bodies,  under  varying 
conditions  of  temperature,  pressure,  and  light.— I  am,&c, 

W.  Douglas  Herman. 

St.  Helens,  Lancashire, 

Oft.  10, 1B74. 
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Notb.  All  degrees  or  temperature  are  Ceotlgrade,  unless  otherwise 
expressed. 

Comfits  Rtndus  Hebdomcdairts  da  Stances  dt  VAcadtmit 
dts  Scitnces,  No.  10,  September  7, 1874. 

Sixth  Note  on  the  Electric  ConductibilUy  of  Woody 
Bodies.— Th.  du  Moncel.— In  this  paper  the  author  ex- 
amines the  manner  of  rendering  wood  non-conductive— 
a  question  of  some  practical  importance,  since  the  only 
insulator  free  from  brittleness  hitnerto  known  suitable  for 
the  construction  of  electric  insulators  is  ebonite,  a  sub- 
stance both  costly  and  liable,  in  course  of  time,  to  an 
efflorescence  of  sulphur.  Ivory  and  guaiacum  wood,  which 
are  both  relatively  good  conductors,  become  nearly  non- 
conductive  if  stove-dried  and  saturated  with  certain  oily 
and  resinous  liquids,  which  close  up  the  pores  of  the 
bodies  in  question,  and  prevent  moisture  from  penetrating 
within.    Other  kinds  of  wood  can  be  modified  in  the  same 


manner.  Sawdust  of  hard  wood,  agglutinated  with  blood, 
and  submitted  to  a  considerable  pressure,  so  as  to  mould 
it  into  a  solid  tenacious  body,  like  the  hardened  woods  of 
M.  Latry,  is  a  good  insulator  for  voltaic  currents.  After 
remaining  six  days  in  a  damp  cellar  it  showed  no  galvano- 
metric  deviation.  Samples  of  wood  baked  and  soaked  in 
paraffin,  and  then  exposed  to  moisture,  were  sensibly  con- 
ductive. Wood  stove-dried,  and  soaked  in  different  var- 
nishes, proved  also  still  capable  of  re-absorbing  moisture, 
and,  consequently,  of  becoming  conductive.  Compression 
diminishes  the  conductivity  of  wood  for  the  time  being. 

Existence  of  Zirco-Syenite  in  the  Canaries. — M. 
Stan.  Meunier. — On  examining  the  geological  collection 
brought  by  M.  Webb  from  the  Canary  Islands,  the  author 
found  that  certain  specimens  of  rocks  from  Fuertaventura 
were  identical  with  the  zirco-syenites  of  Scandinavia, 
especially  from  the  neighbourhood  of  Christiania. 

On  Magnetism. — F.  M.  Gaugain. — (Conclusion.)* — 
The  author  has  previously  analysed  the  modifications 
produced  in  a  horse-shoe  magnet  when  its  two  limbs  are 
rubbed  with  a  bar  of  soft  iron.  When  an  armature  of  soft 
iron  is  applied  to  the  polar  surfaces  of  a  horse-shoe 
magnet  the  magnetisation  becomes  augmented  over  all  its 
extent.  This  fact  appears  incompatible  with  the  theory 
of  a  magnetic  matter  condensed  in  the  vicinity  of  the 
poles,  and  may  thus  be  explained  on  the  hypothesis  of 
Ampere.  The  aaion  of  the  magnet  impresses  on  the 
molecules  of  the  armature  placed  near  the  surface  of  con- 
tact a  movement  of  rotation,  which  approaches  them  more 
or  less  to  magnetic  polarity.  These  act  in  the  same  man- 
ner upon  the  next  layer  of  molecules,  and  the  action  is 
thus  gradually  propagated  under  the  influence  of  both 
poles.  The  armature,  thus  become  a  magnet,  reacts  in 
turn  upon  the  horse-shoe  magnet,  and  impresses  upon  its 
molecules  a  rotatory  motion,  which  brings  them  into 
positions  more  nearly  polar  than  what  they  previously 
occupied. 

Nature  of  the  Sulphuretted  Compound  which 
Mineralises  the  Hot  Springs  of  the  Pyrenees.— E. 
Filhol.— The  author  quotes  from  a  work  of  his,  published 
in  1853,  an  experiment  to  prove  that  these  springs  owe 
their  properties  chiefly  to  the  proto-sulphide  of  sodium. 

On  Chlorophyll. — E.  Filhol. — The  author  has  shown 
that  solutions  of  chlorophyll,  if  treated  with  small  quanti- 
ties of  hydrochloric  acid,  are  split  up  in  a  remarkable 
manner.  A  blackish  solid  matter  remains  on  the  filter, 
whilst  a  jellowish  brown  liquid  passes  through,  and  is 
coloured  an  intense  green  by  an  excess  of  hydrochloric 
acid.  This  latter  liquid,  if  filtered,  leaves  on  the  paper  a 
yellow  matter,  whilst  the  filtrate  is  a  pure  blue.  In  case 
of  dicotyledonous  plants  the  black  matter  is  amorphous. 
In  all  monocotyledons  examined  it  is  crystalline.  These 
crystals  are  easily  soluble  in  boiling  alcohol  at  85*. 
Cold  alcohol  dissolves  mere  traces.  Ether,  benzol, 
chloroform,  and  glacial  acetic  acid  dissolve  them  readily 
in  the  cold.  The  colours  of  these  solutions  are  not 
identical.  Those  prepared  J  with  ether  and  benzol  are 
yellowish  brown  and  fluorescent.  Sulphide  of  carbon  pro- 
duces a  yellow  solution,  less  fluorescent.  Chloroform  gives 
a  violet,  and  glacial  acetic  acid  a  violet-blue,  both  fluores- 
cent. All  these  liquids,  if  examined  with  the  spectroscope, 
show  fine  bands  of  absorption.  These  bands,  the  position 
of  which  varies  a  little  with  the  nature  of  the  solvents,  are 
similar  to  those  produced  by  chlorophyll  itself,  but  do  not 
occupy  the  same  place  in  the  spectrum.  The  yellow 
liquid  obtained  on  filtering  a  solution  of  chlorophyll  modi- 
fied by  hydrochloric  acid  does  not  show  the  slightest 
fluorescence.  Hydrochloric  and  sulphuric  acids,  if  con- 
centrated, slowly  dissolve  the  crystalline  matter  of  chloro- 
phyll, and  produces  solutions  of  a  pure  green,  free  from 
fluorescence.  The  spectrum  of  these  solutions  is  so 
different  from  those  obtained  with  less  energetic  solvents 
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that  there  is  reason  to  assume  a  profound  modification  of 
the  substance. 

BulUtin  de  la  Societt  Chimique  de  Paris,  tome  xxii.,  No.  2, 
July  20,  1S74. 

Action  of  Bromine  upon  Uric  Acid;  Contribution 
to  the  Study  of  the  Isoalloxanates  and  of  Murexide. 
Magnier  de  la  Source. ^Bromine  attacks  uric  acid  sus- 
pended in  water,  resolving  it  into  urea  and  alloxan.  If 
the  temperature  is  allowed  to  rise  during  this  reaction 
other  produces  appear,  among  which  are  parabanic  and  I 
oxalic  acids,  the  former  of  which  may  thus  be  obtained  in 
considerable  quantities.  By  raising  alloxan  to  the  tem- 
perature of  240%  Hardy  has  succeeded  in  modifying  this 
body,  so  that  on  combining  with  bases  it  gives  rise  to  a 
scries  of  coloured  salts,  the  iso-alloxanates.  These  have 
been  produced  in  the  moist  way  as  follows: — Uric  acid 
suspended  in  forty  to  fifty  times  its  weight  of  water  is 
treated  with  bromine,  which  is  added  drop  by  drop  till 
the  liquid  begins  to  grow  clear.  It  is  then  poured  into  a 
capsule  and  concentrated  in  the  water-bath,  the  delivery 
tube  of  an  apparatus  for  disengaging  hydrogen  gas  being 
carried  to  the  bottom  of  the  capsule.  This  gas  sweeps 
away  with  it  streams  of  hydrobromic  gas,  the  liquid  be- 
comes perfectly  colourless,  and  a  carmine-red  deposit 
begins  to  form  on  the  sides  of  the  capsule.  If  the 
evaporation  is  stopped,  and  the  liquid  treated  with  baryta 
water  an  abundant  precipitate  of  a  fine  violet  colour  is 
formed  at  the  bottom  of  the  vessel. 

Mineralogical  Notes.— Antony  Guyard  (HugoTamm). 
— t.  Colouring  Matter  of  Crude  Nitres.— Crudes  nitres 
are  frequently  coloured  sulphur-yellow  or  violet,  both 
supposed  to  be  due  to  organic  compounds.  The  author 
finds  that  the  yellow  is  merely  chromate  of  potash,  and 
the  violet  nitrate  of  manganese.  Chromate  of  potash 
occasions  the  yellow  colouration  of  the  mother-liquors  of 
saltpetre  works. 

2.  Existence  of  other  Chromates  in  Nature. — The  masses 
of  stoney  matter  which  accompany  raw  nitres  arc  often 
spotted  with  yellow.  These  yellow  spots,  earthy  and 
never  crystalline,  are  formed  of  mixtures  of  chromate  of 
lime  and  chromate  of  magnesia  in  variable  proportions. 
Thus  the  chromates  of  potash,  of  lime,  and  of  magnesia 
may  be  added  to  the  family  of  chrome  minerals.  The 
author  has,  however,  never  found  chromate  of  potash 
except  mixed  with  nitre. 

3.  Existence  of  Periodate  of  Soda  in  Nature.— Iodine 
exists  in  nitres  as  iodate  of  potash  (not,  as  generally 
supposed,  as  iodate  of  sod*  or  iodide  of  sodium).  More 
rarely  it  is  found  as  periodate  of  soda.  When  a  nitre 
contains  iodine,  and  its  presence  cannot  be  detected 
neither  by  the  successive  employment  of  chloride  or 
nitrate  of  palladium  and  of  sulphite  of  soda,  nor  by 
chlorine  water  and  starch  paste,  it  is  because  the  iodine 
is  in  the  state  of  periodate  of  soda.  It  is  temarkable  that 
when  iodine  is  present  as  iodate  it  is  almost  always 
iodate  of  potash.  When  found  as  periodate  it  is  always 
ns  periodate  of  soda,  generally  containing  not  a  trace  of 
potash. 

4.  Sulphnricin. — This  mineral  comes  from  Greece.  It 
is  a  white  porous  silica,  impregnated  here  and  there  with 
sulphur,  and  of  a  decided  acid  taste.    Its  composition  is  — 

Sulphuric  acid  (free)  ..    ..  6  S0 

Sulphur   410 

Water   6- id 

Silica    S03S 

Lime    1-25 

Alumina    043 

Oxide  of  iron    8  57 

Magnesia    037 

ioo-oo 

5.  Curious  Mineral  of  Unknown  Origin.— This  mineral, 
very  hard  and  well  agglomerated,  is  formed  of  an  intimate 


mixture  of  small  grains  of  chrome  iron  and  of  arsenio- 
sutphide  of  nickel.    It  contains  — 

Chrome  iron   65-0 

Arsenio  sulphide  of  nickel  ..    35  0 


1000 

Composition  of  the  Hippomanes. — M.  Yvon.— The 
uthor  find*  this  production  to  consist  of— 

Water  7619 

Organic  matter   9  21 


Fatty  matter. 
Lime  (oxalate  and  carbonate) 

Ammoniaco-  jpQ^ 


MAs;nesian-^  Ku  rt 
Phosphate.  *H<° 


Loss 


'  (,i2aq. 


1425 ) 

2-530 1 

0  926  r  •■ 
3844  J 


1 64 

355 

873 
036 


100  00 

Reclamation  of  Priority  as  to  the  Existence  of  the 
Formines,  and  on  the  Etherification  of  Formic  Acid 
by  means  of  the  Polyatomic  Alcohols,  properly  so- 
called.— M.  Lorin.— The  author  maintains  that  he  anti- 
cipated Toltens  and  Henninger  in  the  description  of 
glyceric  mono-formin. 

Analysis  of  a  Calculus  found  in  the  Intestines  of  a 
Sturgeon.— B.  Delachanal  and  A.  Mermet. 

New  Volumetric  Method  of  Determining  Silver. 
— J.  Volhard  —  The  alkaline  sulpho-cyanides  produce  in 
salts  of  silver  a  clotty  precipitate  as  insoluble  in  water  as 
the  chloride  of  silver.    The  red  solution  of  ferric  sulpho. 
cyanide  produces  the  same  precipitate,  and  is  decolourised 
at  the  same  time.    If  sulpho-cyanide  of  potassium  or 
ammonium  is  added  to  the  solution  of  a  silver  salt,  mixed 
with  a  ferric  salt,  a  red  colouration  appears,  which  is 
immediately  decolourised,  and  does  not  become  permanent 
until  all  the  silver  is  precipitated.    This  indication  is 
extremely  sensitive,  and  the  amount  of  silver  is  easily 
deduced  from  the  quantity  of  sulpho-cyanide  solution 
consumed  in  producing  a  permanent  colouration  if  the 
strength  of  the  sulpho  cyanide  is  known.    This  method, 
much  more  sensitive  than  that  of  Mohr,  who  employs 
chromate  of  potash  as  indicator,  can  be  used  for  the  deter- 
mination of  all  bodies  which  are  completely  precipitated 
by  nitrate  of  silver  from  an  acid  solution.    It  is  merely 
requisite  to  add  nitrate  of  silver  in  excess,  and  determine 
the  excess  of  silver  remaining  after  precipitation.  To 
prepare  the  standard  solution  of  sulpho-cyanide  of  am- 
monium— a  salt  too  hygroscopic  to  be  weighed  directly — 
we  dissolve  about  8  grms.  in  a  litre  of  water.    On  the 
other  hand,  10  grms.  of  fine  silver  (or  10*8  if  the  solution 
is  to  correspond  to  the  atomic  weight)  is  dissolved  in 
nitric  acid,  and  diluted  with  water  to  rooo  c.c.    To  10  c.c. 
of  this  solution  add  5  c.c.  of  ferric  sulphate  (at  50  grms. 
Fi-jOj  per  litre),  and  dilute  with  150  to  200  c.c.  of  water. 
The  sulpho-cyanide  solution  is  then  dropped  in  with  a 
burette  till  a  permanent  red  colouration  appears.    If,  e.g., 
9  6  c.c.  of  the  sulpho-cyanide  have  been  required,  960  c.c. 
of  this  solution  are  then  diluted  to  make  up  1  litre,  when 
each  c.c.  v-ill  correspond  to  10  miltigrms.  of  silver.  To 
assay  an  alloy  of  silver  :  grm.  is  dissolved  in  nitric  acid, 
the  solution  evaporated  in  the  water-bath,  5  c.c.  of  ferric 
sulphate  and  200  c.c.  of  water  added,  and  the  sulpho- 
cyanide  run  in.    Every  i-roth  of  a  c.c.  used  expresses 
i-ioooth  of  silver.    The  presence  of  copper  within  certain 
limits  is  without  influence.    If  it  amounts  to  80  per  cent 
the  precise  point  of  saturation  is  difficult  to  seize,  either 
because  the  blue  colour  masks  the  red  colouration,  or 
because  the  cupric  solution  has  an  action  upon  the  sulpho- 
cyanide.    It  will  be  necessary  to  ascertain  if  the  sulpho- 
cyanide  undergoes  any  change  in  keeping,  and  if  the 
presence  of  certain  metals  renders  the  result  doubtful. 
Finally,  this  method  requires  simplifying  for  alloys  rich 
n  copper  and  poor  in  silver.   This  simplification  may  be 
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found,  perhaps,  in  the  following  reaction  : — When  to  a 
mixed  solution  of  copper  and  silver  ferro-cyanide  of 
potassium  is  added,  the  brown  precipitate  of  ferro-cyanide 
of  copper  does  not  appear  till  all  the  copper  has  been 
thrown  down. 

Detection  of  Dyes  upon  the  Fibre.— M.  F.  Fohl.— 
Reserved  for  insertion  in  full. 

No.  3,  August  5,  1874, 

So-called  Colloid  Matter  of  Tissues  in  course  of 
Degeneration. — MM.  Gautier,  Cazeneuve,  and  Darem- 
berg. — An  interesting  chemico-physiological  paper,  but 
not  adapted  for  abstraction. 

Etherification  of  Glycol.— M.  Lorin.— The  reciprocal 
action  of  oxalic  acid  and  of  glycol  is  analogous  to  that  of 
glycerin.  The  formines  are  partially  eliminated,  and 
diformin  is  found  in  the  formic  acids  produced  *,  these  for- 
mines are  obtained  again  by  the  substitution  of  formiate 
of  potash  for  acetate  in  the  preparation  of  glycol. 

The  Isomeric  Compounds  C4U4IBr.— M.  C.  Friedel* 
— Not  suitable  for  abstraction. 

New  Eudiometer.— M.  A.  Dupre". — This  paper  ought 
to  have  been  accompanied  by  a  diagram. 

Urometer  and  Azotometer. — M.  A.  Duprl. — A  modi- 
fication of  Yvon's  apparatus  for  determining  urea  by 
means  of  the  hypobromitc  of  soda. 

Action  of  Sulphuric  Acid  upon  Lead. —  A.  A. 
Mallard.— The  lead  employed  in  these  experiments  con- 
sisted of— 

Lead   9962 

Antimony    0*14 

Iron    0*03 

Matters  not  determined    ..  0-21 

IOO'OO 

The  acid  employed  was  of  an  ordinary  quality,  containing 
traces  only  of  nitrous  acid.  Sulphurous  acid  was  not 
present.  The  incompatibility  of  sulphurous  acid,  and  of 
traces  of  nitrous  acid  dissolved  in  sulphuric  acid,  is  not 
absolute.  Both  have  been  found  simultaneously  present. 
Acids  below  6i°  B.  were  gradually  concentrated  by 
ebullition  until  they  reached  205°  C,  the  point  at  which 
acid  of  that  strength  boils.  They  then  attack  lead, 
yielding  merely  sulphurous  acid  and  sulphate  of  lead. 
Acids  above  6i"  B.,  and  below  65*50  B.,  are  concentrated 
by  ebullition  up  to  320°  C,  the  point  at  which  acid  of  that 
strength  boils.  They  then  attack  lead,  producing  sul- 
phurous acid,  sulphate  of  lead,  and  a  little  sulphur.  Acid 
of  65-5°  B.  attacks  lead  at  250°  C,  yielding  sulphurous 
acid,  sulphate  of  lead,  and  sulphur. 

Revue  Vnlvtrulle  des  Mines,  de  la  Metallurgie,  des 
Travaux  Publics,  des  Sciences  el  des  Arts  Appliques  a 
Vlnduttrie,  July  and  August,  1874. 

This  number  docs  not  contain  any  original  chemical  or 
physical  matter. 

Les  Mondes,  Revue  Jlebdomadaire  des  Sciences,  par  L'Abbe 
Moigno,  No.  3,  1874. 
This  number  is  chiefly  taken  up  with  the  speech  of 
M.  Wurlz  on  "  The  Theory  of  Atoms  in  the  General 
Conception  of  the  World,"  as  delivered  at  the  Lille 
meeting  of  the  French  Association  for  the  Advancement 
of  Science. 

No.  4,  September  24,  1874. 

This  number  contains  a  recent  speech  delivered  before 
the  Academic  des  Sciences  by  M.  Chevreul,  and  given  by 
M.  Moigno  as  an  antidote  to  the  celebrated  Belfast  speech 
of  Dr.  Tyndall. 

Optico-Acoustic  Phenomena. — In  the  Journal  of  Ike 
Franklin  Institute  Prof.  A.  Dobleur  describes  a  very 
ingenious  instrument  for  demonstrating  optico-acoustic 


phenomena.  He  takes  a  tube  of  any  material,  1  to  2 
inches  in  diameter,  and  14  inches  long,  or  more.  On  one 
of  the  ends  he  applies  a  membrane  of  silk-paper,  fine 
ribbon,  or  gold  beater's  skin.  In  the  centre  of  this  he 
fixes  with  gum  a  piece  of  looking-glass,  not  more  than  an 
eighth  of  an  inch  square,  with  the  reflecting  side  turned 
outwards.  When  dry,  it  is  turned  to  the  sun-light,  the 
open  end  of  the  tube  is  put  in  the  mouth,  holding  the 
other  end  in  such  a  manner  that  the  ray  of  light  reflected 
may  fall  upon  a  white  wall  or  on  a  sheet  of  paper.  If  the 
operator  then  speaks  or  sings  into  the  tube,  the  regular 
motion  of  the  ray  of  light  presents  very  pleasing  and 
regular  designs,  which  differ  according  to  the  intensity  of 
the  sound,  but  which  are  always  uniform  under  the  same 
conditions. 

Production  upon  Wood  of  Photographic  Proofs 
destined  for  Engraving. — M.  T.  C.  Roche.— The  block 
of  wood  is  first  covered  with  a  layer  of  gelatin  (0*39  grm. 
to  31  grms.  of  water)  by  means  of  a  soft  brush.  When 
this  coating  is  dry  it  is  covered,  in  the  dark,  with  a  solu- 
tion prepared  of—  (1)  Red  prussiate  of  potash,  7  80 
grms. ;  water,  62*20  grms.  (2)  Ammonio-citrate  of  iron, 
9*10  grms.  in  62*20  grms.  water.  These  solutions  are 
mixed  and  filtered,  and  the  mixture  is  kept  in  the  dark. 
When  the  layer  is  dry  it  is  exposed  under  a  negative  for 
ten  to  twelve  minutes,  and  washed  with  a  soft  sponge, 
when  a  blue  image  appears.  If  thus  prepared  the  coating 
does  not  shell  off  under  the  graver. 

Carbonised  Wood. — M.  Hirschwald,  on  visiting  a 
gallery  in  the  Clausthal  mines,  abandoned  for  300  to  350 
years,  found  some  wood  which  had  been  left  there.  It 
had  absorbed  the  waters  which  flowed  in  the  interstices 
of  the  schists,  and  had  become  of  a  brown  colour  and 
coriaceous  texture.  On  exposure  to  the  open  air  it 
quickly  hardened,  and  was  completely  transformed  into 
brown  coal  (lignite)  with  a  conchoidal  fracture.  Its  per- 
centage of  carbon  was  very  similar  to  that  found  in  the 
best  Saxon  lignites.  This  observation  shows  that  the 
circumstances  favourable  to  the  natural  carbonisation  of 
wood  are — (1)  Situation  among  fragments  of  rocks  among 
which  circulate  freely  subterranean  waters  impregnated 
with  metallic  salts.  (2)  A  constant  and  relatively  elevated 
temperature,  such  as  prevails  in  deep  excavations. 
(3)  Continuous  pressure. 

No.  5,  October  1,  1874. 

This  number  contains  no  original  physical  or  chemica 
matter. 

No.  6,  October  8,  1874. 

This  number  contains  no  chemical  or  physical  matter 
which  has  not  been  noticed  in  the  Chemical  News. 

Reimann's  Farber  Zeitung,  No.  36,  1874. 
This  number  contains  a  continuation  of  the  instructions 
for  dyeing  with  coal-tar  colours,  from  which  we  extract 
the  following : — 

Gris  d'Argent  on  Cotton. — Dissolve  in  boiling  water, 
and  sour  slightly  with  sulphuric  acid.  Begin  to  dye  cold, 
and  raise  slowly  to  a  boil ;  rinse  well.  10  to  15  grow, 
serve  for  1  kilo,  of  cotton. 

Artificial  Indigo  on  Wool. — Take  colour  to  5  percent 
of  the  weight  of  the  cotton,  and  add  an  equal  weight  of 
acetic  acid.  Boil  for  two  hours.  If  a  darker  shade  is 
required,  top  with  logwood.  After  dyeing,  clear  in  very 
dilute  sulphuric  acid. 

Jaune  d'Or. — Dissolve  in  boiling  water.  For  wool, 
begin  cold,  adding  a  little  oxalic  acid,  and  raise  to  a  boil. 
This  colour  is  a  substitute  for  turmeric  and  fustic  in 
modifying  orchil  browns.  If  a  jaune  d'or  ground  is  topped 
with  magenta  a  tolerably  fast  shade  is  obtained,  closely 
resembling  scarlet.  1  grm.  of  colour  is  sufficient  for 
1  kilo,  of  goods. 

Cotton  Blue  without  Mordant.— Dye  on  bleached 
cotton.    Before  dyeing  pass  through  alkaline  water  (am- 
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monia  or  soda),  rinse,  enter  in  the  dye-beck  cold,  and 
acidified  with  sulphuric  acid.  Heat  slowly  to  40s  R.,  and 
let  cool  again.  15  to  20  grms.  serve  for  1  kilo,  of  goods. 
This  colour  is  also  applicable  to  silk. 

There  arc  also  receipts  for  a  bright  medium  green  on 
garments  (cotton  warps) ;  for  an  aniline-violet  and  a 
Nicholson  blue  on  the  same  material  ;  for  a  fast  and 
an  inferior  mode  grey  on  woollen  yarns  ;  instructions  for 


dyeing  a  macarat  and  a  brown 


on  pcckmc-c 


loth ;  a  fast 


sanders-wood  red  on  linen  ;  catechu  browns  for  calico- 
printing  ;  and  a  black  for  felt  hats. 


MISCELLANEOUS. 

Metropolis  Gas  Supply. — Dr.  Letheby,  the  Chief  Gas 
Examiner  appointed  by  the  Board  of  Trade,  has  recently 
reported  to  the  Metropolitan  Board  of  Works  and  the 
Corporation  of  London  on  the  quality  of  the  gas  supplied 
to  the  Metropolis  by  the  Chartered,  the  Imperial,  and 
the  South  Metropolitan  Gas  Companies,  during  the 
quarter  which  ended  in  September  last.  He  reports  that 
the  average  illuminating  power  of  the  Chartered  Com- 
pany's common  gas  has  been  as  follows  at  the  several 
testing-places,  namely : — 18-0  standard  sperm  candles  at 
Beckton  ;  17-05  candles  at  Friendly  Place,  Mile  End;  and 
16  89  at  Ladbroke  Grove.  That  of  the  Imperial  Company 
has  been  equal  to  16-89  candles  at  Carlyle  Square,  Chelsea ; 
16*07  candles  at  Camden  Street,  Camden  Town ;  and 

a -93  at  Graham  Road,  Dalston.  And  that  of  the  South 
etropolitan  Company  has  been  equal  to  15-58  candles  at 
Hill  Street,  Peckham.  The  Cannel  gas  of  the  Chartered 
Company,  at  Millbank,  Westminster,  has  been  equal  to 
21-28  standard  sperm  candles.  The  gas,  therefore,  of  all 
the  companies  has  been  constantly  above  the  requirements 
of  the  several  Arts  of  Parliament  of  186S  and  1869.  As 
regards  purity.  Dr.  Letheby  reports  that  the  gas  has  been 
at  all  times  free  from  sulphuretted  hydrogen,  and  that  the 
average  amounts  of  sulphur  in  other  form  than  this  was 
as  follows  :— 11-41  grains  per  100  cubic  feet  of  the  gas  at 
Beckton;  8  68  grains  at  Friendly  Place;  1795  Rrsins  at 
Ladbroke  Grove;  1702  at  Millbank;  1926  at  Carlyle 
Square  ;  13  04  at  Camden  Street ;  14  84  at  Graham  Road; 
and  12-94  at  H'"  Street,  Peckham.  On  three  occasions 
there  was  an  excess  of  sulphur  in  the  EM,  namely — on  the 
30th  of  July  last,  when  the  gas  of  the  Chartered  Company, 
at  Ladbroke  Grove,  contained  26*4  grains  per  100  cubic 
feet ;  and  on  the  23rd  and  26th  of  September,  when  the 
gas  of  the  Imperial  Company,  at  Bruce  Terrace,  Bow, 
contained  a  fraction  of  a  grain  over  20  grains  per  100  feet. 
The  slight  excess  in  the  last  cafe  was  due  to  accidental 
cause  from  the  beginning  of  operations  at  the  new  work3. 
The  proportions  of  ammonia  in  the  gas  were  always  below 
the  fixed  maximum  of  2-5  grains  per  100  cubic  feet — in 
the  Chartered  gas  it  ranged  from  0  02  to  1-46  grains  per 
100  feet ;  in  the  Imperial  from  0  0  to  0  37  of  a  grain  ;  and 
in  the  South  Metropolitan  it  averaged  0-42  of  a  grain. 
The  average  results,  therefore,  of  the  testings  of  the  gas 
of  the  several  companies  were  fully  equal  to  the  require- 
ments of  the  Ads  of  Parliament. 


PATENTS. 

ABRIDGMENTS  OF  PROVISIONAL  AND  COMPLETE 
SPECIFICATIONS. 

Improvements  in  the  separation  and  utiliialion  of  certain  mixed  chemi- 
cal products.  C.  Lowe,  manufacturing  chemist,  Reddish,  Lancaster. 
February  3,  1874.— No.  425.  To  carry  out  the  object  o(  this  invention 
I  take  the  dilute  acid  liquors  containing  aulphuric  acid  and  picric  acid 
obtained  in  the  manufacture  of  picric  acid  aa  a  lye  product,  and  con- 
centrate the  aaid  dilute  acid  liquora  by  rectification  in  any  suitable 
vessel  or  vessels. 

Improvements  in  and  connected  with  the  manufacture  of  snlbhates  of 
soda  and  pctassa,  and  in  apparatus  or  appliances  employeJ  therein. 
James  Hargreavcs,  chemist,  and  Thomas  Knbinton,  iron  founder, 
Widnes,  Lancaster.  February  4,  18-4.— No.  44S.  This  consists  of 
certain  novel  combinations  and  arrangements  of  parts,  whereby  the 
:of  sulphates  by  the  patentees'  well-known  direct  action 


process  is  facilitated  and  cheapened.    First.  One  of  the  uptake  con- 
necting pipes  opens  into  a  high-level  flue.    Second.  A  steam  pump  is 
used  to  draw  the  gases  through  the  converting  chambers.    The  capa- 
cities of  the  steam  and  pump  cylinders  are  such  that  about  one  volume 
of  steam  is  used  for  cvety  ten  volumes  of  gas  exhausted.    The  exhaust 
steam  is  superheated  and  mixed  with  the  sulphuric  acid.  Third. 
Slide  gtids  with  a  projection  or  projections  fit  hinge-like  into  a  cavity 
or  cavities  on  the  back  support,  and  allow  the  grids  to  fall  and  the  sul- 
phates to  be  easily  removed.    Fourth-  The  heated  gases  or  products 
of  combustion  are  caused  to  rasa  by  a  syphon  from  between  the 
cylinder  top  and  covering  plate  into  the  converting  chamber,  being 
filled  thence  down  through  an  opening  in  the  bottom  plate  of  one  of 
the  drawing  doors  to  a  chimney.    In  this  way  the  chloride  in  or  being 
filled  into  a  chamber  is  prevented  from  being  damped  bv  condensation, 
and  is  heated  by  direct  contact  with  heated  gases.   Fifth.  The  out- 
sidea  of  the  side  grids  are  made  without  perforations  tor  from  6  to  10 
inches,  so  as  to  assist  in  forcing  a  stronger  current  of  gas  through  the 
centre  of  the  mass  in  a  chamber.     Sixth.  For  condensing  the 
hydrochloric  acid  evolved,  an  oblong  tower  connected  to  a  set  of 
tubular  syphons  is  used.   These  syphons  are  connected  with  a  second 
oblong  tower,  upon  which  is  erected  a  wash-lower  to  condense  the 
last  traces.     The  tower  is  built  of  specially  formed  acid-resisting 
bricks  or  stones.    Such  bricks  or  stones  form  tubes,  being  rammed 
with  a  mixture  of  tar  and  clay,  or  other  suitable  material  impermeable 
to  acid.    Seventh.   The  converting  chambers  are  each  speedily  filled 
from  a  hopper  fitted  with  a  sliding  or  removable  shutter,  fcighth. 
The  syphons  connecting  the  flues  and  chambers  are  made  in  two 
pieces.    The  joints  are  made  good  by  t  »o  plates,  one  with  an  aperture 
therein  to  allow  the  gas  10  pass  when  desired,  and  the  other,  without 
an  aperture,  to  close  the  passage.    Ninth.  An  aperture  is  formed  on 
the  end  of  each  of  the  syphons,  which  enter  the  converting  chambers, 
and  air  admitted  tnercthrcugh  to  cool  the  chambers  should  they  be 
allowed  to  become  too  hot.    The  said  aperture  is  provided  with  two 
covers,  so  that  by  turning  one,  the  area  of  inlet  may  be  varied  at 
pleasure.   Tenth.  The  chambers  are  built  in  two  rowa  at  a  suitable 
distance  apart,  so  at  to  allow  drawing  of  sulphates  from  the  chambers 
at  both  sides.   The  gaaei  after  passing  through  one  of  the  rowa  of 
chambers  are  taken  through  a  connecting  pipe  to  the  other  row.  and, 
if  necessary,  back  by  a  second  pipe  to  the  first  row.    Eleventh.  To 
utilise  waste  heat  from  the  sulphate  apparatus,  and  provide  means  for 
drying  the  chloride  into  hard  lumps,  we  place  iron  plates  with  flue 
spaces  beneath  thrm  on  the  top  of  the  arch  between  the  two  rows  of 
chambers  described  under  the  tenth  head. 

Improvements  in  the  manufacture  of  the  teveral  elealet  of  potash, 
soda,  and  ammonia,  commonly  known  under  the  name  of  soluble  oil, 
and  applicable  in  the  process  of  finishing  printed  calicoes  and  silk 
goods,  and  other  cotton  and  suk  dyed  goods,  and  velvets.  Charles 
Walterson,  manager  to  James  Marshall  Urckctt,  manufacturing 
chemist,  Vickers  Street,  Miles  Platting,  Manchester.  February  4. 
1874.  —  No.  456.  The  invention  consists  in  the  treatment  ofotein  or 
oleic  acids,  distilled  or  obtained  by  pressing,  from  all  or  any  sources, 
especially  from  cocoa-nut  oil,  palm  oil,  cotton-seed  oil,  caster  oil. 
and  olive  oil  and  nut  oils,  with  caustic  soda,  potash,  or  ammonia,  in 
the  following  manner,  viz  :  —  I  place  about  a  ton  of  castor  oil,  oltin, 
or  oleic  acid  into  a  pan  capable  of  holding  three  tons,  to  which  I  add 
about  8  cwt.  of  caustic  soda,  containing  22  per  cent  cf  alkali,  and  200 
gallons  of  water.  I  boil  the  mixture  slowly  twelve  hours,  after  which 
I  add  about  a  ten  ol  cocoa-nut  oil  olein,  then  j  cwts.  or  thereabouts  01 
caustic  soda,  and  b  >i  the  mixture  thus  obtained  tor  ten  hours  ;  I  then 
add  3  gallons  of  strong  ammonia  or  caustic  potash  at  <*/  (Twaddle's 
hydrometer).  I  then  make  the  total  bulk  with  water  up  to  3  tons, 
adding  potash,  or  soda,  or  ammonia,  for  the  purpose  of  suiting  the 
mixture  to  the  purpose  for  which  it  is  required.  Tin-  composition 
gives  a  brighter  colour  and  softer  feet  to  the  cloth  than  is  obtainable 
from  the  ordinary'  oils,  tallows,  and  soaps  now  in  use. 


CHEMICAL  ANALYSIS.  4c. 

Mr.  Sidney  W.  Rich,  Analytical  and  Con- 
suiting  Chemist,  undertakes  all  kinds  of  Analyses  including  the 
Analysis  of  Water,  of  Articles  of  Food  and  Drink,  and  <.t  Commercial 
Articles. 

Mr.  Rich  also  undertakes  investigations  relating  to  Patents,  Manu- 
factures, &c. 

Further  particulars  may  be  obtained  on  application,  by  letter,  at  the 
Laboratory,  25,  Gloucester  Street,  Queen  Square,  London,  W.C. 

BERNERS  COLLEGE  of  CHEMISTRY.— 
EXPERIMENTAL  MILITARY  and  NAVAL  SCIENCES 
under  the  direction  of  Professor  E.  V.  GARDNER,  K.E.S..  &„. 
of  the  late  Royal  Polytechnic  Institution  and  the  Royal  Naval  College 

The  Laboratory  and  Claaa  Rooms  are  open  from  11  to  5  1 
and  from  7  to  10  p.m.  daily. 

Especial  facilities  for  persons  preparing  for  I 
examinations. 


Private  Pupils  will  find  every  com 
Analyses.  Assays,  and  Practical 


wi.h 


Patenta,  &c, conducted. 
For  prospect  us. &c..apply  to  Prof.  E.  V.O.,44,Berner»-strtet.^ 

Professor  Tennant's  Lectures  on  Rocks  an{ 
METALLIC  MINERALS  at  King's  College  are  given 
Wednesday  and  Friday  mornings  from  9  to  to  o'clock,  and  on  Thur 
day  evenings  from  H  to  9.    The  Lectures  corns 
January  22nd,  and  will  be  continued  to  Easter. 

PRIVATE  INSTRUCTION  in  GEOLOGY  and  MINERALOG",' 
can  be  had  by  Professor  Tinnaxt  at  hia  residence,  149,  Strand,  W.C  i 
by  those  unable  to  attend  public  Lectures.  1 
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ON  THE 

TRUE  RELATION  BETWEEN  THE  WEIGHTS, 
VOLUMES.  AND   SPECIFIC  GRAVITIES 

OF  TUB 

COMPONENT  ELEMENTS,  AND  THOSE  OF  THE 
COMPOUND,  IN  CHEMICAL  COMBINATIONS. 

By  Sir  F.  C.  KNOWLES,  Bart.,  M.A.,  F.R.S. 


A 


As  negative  values  are  to  be  excluded,  we  must  have 
either— 


*>-r  and 


or— 


i< 


and 


«>-*- 
a 


Havino  been  recently  engaged  in  an  enquiry  which 
required  the  determination  of— (1)  The  ratio  of  the  sura 
of  the  volumes  of  oxygen  gas  and  of  vapour  of  carbon 
(together  forming  carbonic  oxide)  to  the  volume  of  car- 
bonic oxide ;  (2)  the  ratio  of  the  sum  of  the  volumes  of 
carbonic  acid  and  of  vapour  of  carbon,  producing  together 
carbonic  oxide,  to  the  volume  of  carbonic  oxide  $0  produced ; 
(3)  the  ratio  of  the  sum  of  the  volumes  of  carbonic  oxide 
and  oxygen  gas  due  to  its  perfect  combustion,  to  the  volume 
of  carbonic  acid  so  produced— all  under  the  same  con- 
ditions of  temperature  and  pressure— I  sought  for  informa- 
tion on  the  subject  both  in  works  of  reference  and  from 
reputed  chemists.    I  was  much  surprised  to  find  that  the 
answers  to  my  enquiries  were  all  of  them  at  variance  with 
known  chemical  data  and  relations,  and  that  they  led  in 
some  cases  to  conclusions  palpably  absurd.    Upon  going 
into  the  matter  more  deeply  and  exactly,  I  found  that 
either  I  had  taken  the  term  "atomic  volume"  in  a  wrong 
tense,  or  that  a  fallacious  conclusion  had  crept  in  and  had 
obtained  credit  among  chemists  to  the  effect  "  that  the 
numerical  relation  between  the  atomic  tceights  and  that 
between  the  atomic  volumes  are  identical."    Upon  further 
reflection,  I  came  to  the  conclusion  that  the  exposition  of 
this  fallacy,  if,  as  I  think,  such  a  fallacy  exists,  has  a 
bearing  far  more  important  than  upon  the  special  subject 
which  led  me  to  perceive  it.    At  present  all  the  laws  of 
chemistry  with  which  we  are  acquainted,  though  based  on 
the  strictest  induction,  arc  more  or  less  empirical.  We 
know  nothing  of  the  mode  of  collocation  of  two  or  more 
primary  atoms  which  produce,  a  secondary  atom  or  mole- 
cule; we  know  the  combining  weights  of  the  substances, 
and  in  many  cases  also  their  specific  gravities ;  that  is  all. 
It  has  struck  me  very  forcibly  that  our  path  to  the  know- 
ledge of  the  collocation  must  lie  through  the  relation,  if 
discoverable,  between  the  specific  gravities  of  the  com- 
ponent atoms  and  that  of  the  compound  molecule,  and  is 
to  be  sought  there  in  the  first  instance.    This  relation  will 
certainly  be  obscured  by  any  false  conception  which  may 
prevail  as  to  the  relation  of  the  volumes  of  the  component 
elements  to  that  of  the  compound  body.    If,  after  a  com- 
prehensive survey  of  the  whole  field  of  chemical  combina- 
tions, we  could  by  some  happy  hypothesis  so  succeed  in 
grouping  the  phenomena  as  to  be  able  to  determine 
d  priori  the  specific  gravity  of  a  molecule  from  the  spe- 
cific gravities  of  its  constituent  atoms,  we  should  so  far 
have  succeeded  also  in  converting  chemistry  into  a  deduc- 
tive science. 

The  fallacy  to  which  I  have  referred  may  be  thus  stated 
in  an  algebraical  form  :— 

«'  Let  A+B  =  C,  then  will  also  A  -  .  A  .  5  ." 

n      6  c 

In  the  supposed  case.  A,  B,  C  would  represent  atomic 
weights,  a,  0,  e  the  respective  specific  gravities  of  the  com- 
ponents and  of  the  compound.  Now,  it  is  true  that  these 
two  conditions  may  co-exist,  but  only  on  condition  of  a 
certain  relation  existing  between  A,  H,  C  and  a,  b,  c,  which 
is  readily  determinable.  This  is  expressed  by  the  equation 
dcducible  from  the  former  two— 


Now,  it  is  scarcely  necessary  to  say  that  such  conditions 
can  rarely,  if  ever,  obtain,  and  are  in  no  case  known  to 
obtain.    Let  us  take  an  application  of  this  test. 

It  was  stated  to  me  that,  "  when  a  given  weight,  C,  of 
carbon  unites  with  a  given  weight  of  oxygen,  O,  to  form 
C  +  O  =  CO,  the  volume  of  CO  is  double  of  the  volume  of  O." 
The  density  of  air  being  r,  that  of  O  is  16,  that  of  CO  being 
0  9706.  (The  specific  gravities  referred  to  water  will,  of 
course,  be  all  the  same  multiples  of  these.)  The  volumes 
must  be  equal  to  the  weights  divided  by  their  respective 
specific  gravities  or  densities.  Let  x  be  the  density  of  the 
vapour  of  carbon  ;  then,  if  the  above  statement  be  correct, 
we  must  have— 

C     O  O 


~x+  16 


ax 


This  gives— 
C 


16 


O  C     '  6 

-  =rg  and^i-ex^-i-exg  ^ra. 

But  we  must  have  also— 

aO  _  C+O. 

16  ~  0^9706 ' 
from  this  we  readily  deduce— 

C 

0  -  0-31325, 

which  is  in  direct  contradiaion  to  the  known  ratio  of— 
C  6 

O  =  8  =0'750oo. 

The  assigned  ratio  of  the  volumes  is,  therefore,  erroneous. 

Now,  the  real  question  is  this.  '•  The  density  of  O  being 
i-6,  and  that  of  C  being  x,  how  are  we  so  to  pack  the 
weights  C  and  O  in  space  as  to  give  a  weight  C  +  0~CO 
with  a  density  of  only  0-9706  ?" 

It  cannot  signify,  so  far  as  the  solution  of  this  problem 
is  concerned,  whether  or  not  there  be  an  attraction  between 
the  atoms  of  C  and  those  of  O,  as  it  depends  only  on  the 
diffusion  in  space  of  the  aggregate  weight  of  C  and  O,  and 
we  may  for  this  purpose,  when  the  atoms  have  taken  up 
their  new  position,  conceive  the  volumes  to  be  simply 
added  together,  each  comprising  its  own  atoms,  but  so 
that  the  whole  volume  compared  with  the  whole  weight 
may  give  the  required  density,  0-9706. 

This  is  stated  in  the  equation— 

C  O  C  +  O  . 
x^~  l  6~ 0-9706  ' 

and  on  solving  the  equation  we  find  0  636  for  the  density 
of  the  vapour  of  carbon,  that  of  air  being  1.  It  will  be 
interesting  to  determine  experimentally  the  ratio  of  the 
new  volume  to  that  of  O  -,  our  solution  makes  it  as 
1  :  2-8848. 

Again,  the  statement  was  that  "  1  volume  of  carbonic 
acid  added  to  1  volume  of  carbon  vapour  formed  2  volumes* 

•  We  may  test  this  proportion  by  aaauming  it  fb  be  true,  and  leavinc 
for  determination  accordingly  the  value  of  x,  the  density  of  the  vapour 
of  catbon.   This  gives— 

J(C*0) 


C  +  C  +  jO 
*    ,1V9  '    0  9706 


i :  J. 


This,  being  reduced  to  an  equation  and  solved  as  to  n,  we  obtain  *= 165. 
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of  carbonic  oxide,"  this  being  the  actual  relation  of  the 
equivalents ;  but,  adopting  the  above  value  for  the  density 
of  C,  1-529  being  that  of  C03,  we  have  the  ratio  of  the 
volumes— 


0636  + 


C  +  2O 
1-529 


2(C  +  0) 

o  9706 


6  6  f  16 
0-636    1  -529 


2(6  +  8) 
o  9706* 


which  gives  a  ratio  of  about  100  to  120,  being  an  expan- 
sion of  only  one-fifth.  We  sec  plainly  here  that  the 
numerical  relation  of  the  equivalents  has  been  extended 
to  the  volumes, &%  if,  intheequation(C  +  20)+C  =  2(C  +  0), 
it  did  not  signify  whether  CO  and  C  +  O  represented 
weights  or  volumes. 

Lastly,  in  forming  C02  =  C  +  20  by  the  combustion  of 
C  }- 6  with  O,  the  volume  was  said  to  undergo  no  change. 
This  was  obviously  a  mistranslation  of  "  one  atom  of  CO 
added  to  one  atom  of  O  forms  one  atom  of  C02,"  into 
"  one  volume  of  CO  added  to  one  volume  of  O  forms  one 
volume  of  COj."  But  the  correct  statement,  in  numbers 
according  to  the  real  data  of  the  case,  is  the  ratio  (C  =  6, 
0  =  8)— 

C  +  O      O     C  +  2O         14    .  8 


22 


0  9706  +  i-6  :  1*529  :  :  0-9706 +  i-6  :  1-529 

which  gives,  to  two  decimal  places,  the  ratio  of  135  : 100, 
showing  a  contraction  of  somewhat  more  than  one-fourth. 
This  determination  involves  no  hypothesis  as  to  the  dis- 
tribution in  space  of  the  constituent  atoms,  and  is  a  mere 
translation  of  the  fails  into  a  numerical  form.  (The 
volumes  are  supposed  to  be  referred  to  a  common  tem- 
perature and  pressure.)  1  subjoin  an  abstract  of  de- 
siderata. 

Note. — The  property  of  sulphuric  acid  in  virtue  of 
which,  upon  dilution  with  water,  a  great  contraction  of  the 
sum  of  the  original  volumes  of  acid  and  of  water  takes 
place  after  mixture,  with  the  evolution  of  considerable 
heat,  might  be  enlisted  in  some  useful  experiments  upon 
the  varying  specific  gravities  due  to  different  successive 
collocations  of  the  molecules,  and  upon  the  corresponding 
heat  evolved. 


Desiderata  for  Experiment. 

(1)  .  A  physical  volume  of  pure  oxygen  of  100  cubic 
inches  at  the  mean  pressure  and  temperature,  and  there- 
fore of  known  weight,  is  saturated  with  carbon  in  a  closed 
vessel  by  means  of  the  voltaic  current,  carbonic  oxide  (CO) 
being  formed.  This  product  is  allowed  to  cool  down  to 
the  initial  temperature  of  the  oxygen.  Required  the 
volume  in  cubic  inches  of  the  resulting  carbonic  oxide  ? 

(2)  .  A  given  physical  volume  of  carbonic  acid  gas,  say, 
100  cubic  inches,  in  a  closed  vessel,  is  placed  over  carbon 
ignited  by  the  electric  current  until  it  is  converted  into 
carbonic  oxide.  This  carbonic  oxide  having  cooled  down 
to  the  initial  temperature  of  the  carbonic  acid  gas,  required 
its  volume  ? 

(3)  .  A  given  physical  volume  of  carbonic  oxide  gas,  say, 
100  cubic  inches,  and  therefore  of  known  weight,  is  mixed 
with  a  volume  of  oxygen  of  the  same  temperature,  and 
having  its  weight  ft  ths  of  the  weight  of  the  original  car- 
bonic oxide.  The  electric  current  is  passed  through  it 
until  carbonic  acid  gas  is  formed.  After  cooling  down  to 
the  original  temperature  of  the  gases,  required  the  re- 
sulting volume  of  the  carbonic  acid  formed  ? 

Ma/field,  near  Ryde, 
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Now,  the  weight  of  a  cubic  foot  of  air  is  about  n  o«.,  which  makes 
that  »f  a  cubic  foot  of  vapour  of  catbnn  =  i<<S  on  .  or  12  Ibi.  C  o/s., 
heavirr  than  a  gall  m  01  water,  which  weight  only  10  lbs.'  Again 
1  cubic  (out  of  carbonic  acid  gas,  itself  commune,  by  wtig.hl,  uf  0  of  : 
carbon  and  16  of  oxygen,  weighs  only  1.1  x  1-529  ozv,  or  1*1.148  o*<.  1 
This  shows  the  absurdity  of  the  pro-  osition. 


ON  THE 

RAPID   ESTIMATION   OF    PHOSPHORIC  ACID, 
MAGNESIA.  AND  LIME. 
By  M.  G.  V1LLE. 

Durino  the  last  fifty  years  our  great  industries  have 
for  the  most  part  transformed  their  methods  of  work,  and 
have  succeeded  at  the  same  time  in  rendering  them  more 
expeditious  and  economical.  Chemists  have  admitted 
very  little  change  in  the  processes  that  they  received 
from  the  great  French  school  of  the  commencement  of 
this  century.  If  we  mentally  pass  in  review  the  descrip- 
tions in  which  are  tabulated  the  results  of  laboratory  work, 
we  find  that  they  can  all  be  reduced  to  seven  or  eight 
categories — weighing,  dividing,  pulverising,  heating,  cal- 
cining, dissolving,  precipitating,  and  filtering.  The  idea 
of  simplifying,  and  especially  of  expediting,  these  various 
operations,  by  means  of  appropriate  apparatus,  has  always 
been  with  me  a  favourite  subject. 

In  the  present  paper  I  will  describe  a  means  of  rapidly 
separating  a  precipitate  from  the  fluid  in  which  it  has 
been  generated. 

If  I  add  that,  by  the  help  of  apparatus,  the  adoption  of 
which  I  have  suggested  to  chemists,  I  can  estimate  a 
large  number  of  bodies — for  example,  lime,  magnesia, 
phosphoric  acid,  and  probably  potash — with  the  utmost 
accuracy,  and  with  a  rapidity  that  could  never  be  attained 
by  the  old  method,  it  seems  to  me  that  this  result  is 
quite  of  a  character  to  encourage  others  to  follow  up  this 
line  of  enquiry,  which,  although  humble,  is  nevertheless 
indispensable. 

I  will  first  treat  of  the  estimation  of  phosphoric  acid." 
This  estimation  has  been  for  a  long  time  one  of  the  most 
laborious  and  delicate  of  mineral  analyses  when  the  phos- 
phates are  mixed  or  united  with  iron,  and  especially  with 
aluminium. 

It  is  true  that  at  this  time  the  question  is  more  advanced. 
Since  Mr.  Warington,  and  above  all  M.  Brassier,  have 
drawn  the  attention  of  chemists  to  the  property  that 
citrate  of  ammonia  possesses  in  the  highest  degree  of 
dissolving  oxides  of  iron  and  aluminium,  we  can  isolate 
phosphoric  acid  in  the  state  of  ammonio-magnesian  phos- 
phate. For  this  it  is  sufficient  to  add  to  the  liquid 
resulting  from  the  attack  of  a  phosphate  by  weak  hydro- 
chloric acid,  first  some  citric  acid,  then  ammonia  in  excess, 
and  lastly  chloride  of  magnesium.  In  order  to  be  correct, 
however,  it  is  necessary  to  observe  that  this  method  has 
only  commenced  to  be  generally  used  in  laboratories  since 
M.  Boussingault  has  shown  that  the  presence  of  lime  did 
not  alter  the  accuracy  of  the  results.  This  very  accurate 
process  is  inconveniently  long ;  the  filtration  is  slow. 

On  the  other  band,  M.  Leconte  has  proposed  to  estimate 
phosphoric  acid  by  the  volumetric  method  by  means  of 
salt  of  uranium.  The  accuracy  of  this  process  leaves 
nothing  to  be  desired,  but  it  cannot  be  employed  in  the 
presence  of  iron  or  aluminium. 

Last  year  I  had  to  perform  a  great  number  of  analy- 
ses of  phosphates.  I  tried  to  unite  these  two  methods, 
and  take  from  each  its  advantages — from  that  of  Mr. 
Warington  and  M.  Brassier,  the  accurate  separation  of  alu- 
minium and  iron ;  from  that  of  M.  Leconte,  delicacy  and 
certainty  of  estimation,  and  the  suppression  of  weighings. 
My  new  apparatus  for  rapid  filtration  has  added  to 
these  advantages  that  of  quickness. 

I  attack  in  the  cold  2  grms.  of  phosphate  with  50  c.c.  of 
hydrochloric  acid  or  weak  nitric  acid,  and  filter  it.  I  take 
5  c.c.  of  this  solution,  add  at  first  some  citric  acid,  then 
ammonia  in  excess,  and  lastly  precipitate  by  a  solution  of 
chloride  of  magnesium,  the  liquid  being  maintained  am- 
moniacal. 

The  phosphoric  acid  deposits  in  the  form  of  ammonio- 

*  1  for  the  first  time  described  this  method,  apparatus  and 
reactions  in  a  patent  invention  of  August  jjtn,  1871,  under  the  number 
4joo,  in  otdcr  to  take  date.  The  dtkciipliun  I  now  give  is  extracted , 
word  for  word,  fiom  my  patent. 
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magnesian  phosphate.  By  means  of  the  exhausting  filter 
I  separate  it  from  the  supernatant  liquid,  wash  it  with 
ammoniacal  water,  exhaust  again,  and  finally  dissolve 
the  precipitate,  by  means  of  some  drops  of  nitric  acid,  and 
estimate  volumetrically  by  means  of  acetate  of  uranium 
according  to  M.  Leconte's  process,  to  which  I  have  made 
several  useful  additions. 

Thanks  to  my  new  apparatus,  the  union  of  the  two 
methods  is  complete,  and  the  quickness  of  the  process  is 
such  that,  in  less  than  two  hours,  ten  estimations  at  the 
least  can  be  made.*  The  estimation  of  phosphoric  acid 
becomes  as  easy  as  that  of  nitrogen  by  soda-lime,  whilst 
it  is  more  general  and  not  less  accurate. 

Suppose  we  have  to  analyse  superphosphates  of  lime  of 
commerce.  The  necessity  of  distinguishing  phosphoric 
acid  which  is  in  the  soluble  state  fr  om  that  which  is  in  the 
insoluble  state  requires  two  parallel  attacks,  one  with  dis- 
tilled Water,  and  the  other  with  weak  nitric  acid.  The 
operation  is  always  the  same.  We  work  on  each  liquid 
separately,  as  I  have  just  pointed  out  in  the  case  of  natural 
phosphates. 

I  will  now  describe  the  apparatus  that  has  so  much  ex- 
pedited the  work.  A  glance  at  the  drawing  is  sufficient 
to  understand  their  arrangement  and  mode  of  aclion  (Fig.  i). 

Fio.  i. 


Fig.  i  a. 


M.  Peligot  formerly  made  use  of  a  similar  arrangement  to 
separate  the  tribasic  saccharate  of  lime  from  its  mother- 
liquor  ;  and  M.  Berjot  has  had  recourse,  more  recently,  to 
a  vacuum  for  rapidly  estimating  the  oil  in  seeds  by  means 
of  sulphide  of  carbon. 

I  have  adopted  two  forms  of  apparatus,  one  of  platinum 
and  the  other  glass  (Fig.  2).   The  fragility  of  the  latter  is 

Fio.  a. 


obviated  by  means  or  the  consolidation  arm,  M,  which 
firmly  fixes  the  exhausting  tube. 

The  facility  which  this  method  gives  of  multiplying 
estimations  has  led  me  to  define,  experimentally,  all  the 
conditions  which  could  affect  the  precipitation  of  the 
ammonio-magnesian  phosphate.  Among  other  results,  I 
have  discovered  a  means  of  rendering  the  precipitation 
almost  instantaneous.  To  efTed  this,  it  is  necessary  to 
operate  on  a  moderate  quantity  of  phosphate,  and  to  cm- 
ploy  an  excess  of  chloride  of  maguesium.  With  a  bmall 
quantity  of  chloride  the  precipitation  is  slow,  with  more  it 
is  quicker,  with  an  excess  it  is  immediate.  After  waiting 
a  quarter  of  an  hour,  we  may  proceed  with  the  estimation 
of  phosphoric  acid,  only  the  filtration  takes  a  little  longer ; 
after  an  hour  the  result  is  perfect. 

As  M.  Boussingault  has  remarked,  an  excess  of  citrate 
of  ammonia  holds  in  solution  very  appreciable  quantities 
of  ammonio-magnesian  phosphate  ;  the  loss,  however, 
which  results  from  it  is  very  slight.  For  0  050  grm.  of 
phosphoric  acid,  and  after  waiting  eighteen  hours,  not  less 
than  6  852  grms.  of  citric  acid  were  required  to  retain  in 
the  solution  0*002  grm.  of  the  phosphoric  acid.  When  the 
quantity  of  citric  acid  employed  is  from  80  to  100  times 
that  of  the  phosphoric  acid,  there  is  no  loss.  One  can 
judge  by  these  examples,  in  which  the  proportion  of  mag- 
nesia is  fixed  at  0  060  grm.  :— 


Citric  acid 
No.  1 

No.  a  .. 


Grm. 

Grm. 

j 

Grm. 

Grm. 

Grm. 

I7130 

25600 

3-4260 

51390 

6  8520 

OO502 

00500 

00502 

0*0492 

0*0484 

00500 

0-0500 

0-0598 

OO492 

0-0482 

An  exhaustion  is  formed  equal  to  some  centimetres  of 
mercury  in  the  globe,  d,  by  the  help  of  a  small  hand-pump. 
The  base  of  the  cone,  a,  covered  with  one  or  two  discs  of 
blotting-paper,  held  in  place  by  a  ring  fitting  tightly  by 
friction,  works  as  a  true  filter,  which  ads  under  pressure. 

*  In  a  recent  work,  M  Joulie,  placing  in  another  point  of  view  the 
difficulty  of  obtaining  exact  rcsulta  by  the  gravimetric  method,  has 
proposed  the  previous  precipitation  of  phosphoric  acid  in  the  Mate  of 
nonio-magneaian  phosphate,  which  he  -' 


Average  ..    ..    0  0501   0  0500  0-0500  0  0492   0  0483 
P05  employed,  0-050. 

On  the  contrary,  the  presence  of  lime  completely  changed 
the  amplitude  of  the  results. 

Citrate  of  lime  dissolves  nearly  three  times  more 
ammonio-magnesian  phosphate  than  citrate  of  ammonia. 
The  intervention  of  0*059  grm.  of  lime  has  sufficed,  in 
fad,  to  raise  the  loss  of  phosphoric  acid  from  0  002  grm. 
to  0*006  grm. ;  but  I  have  ascertained  that  an  extess  of 
chloride  of  magnesium,  so  efficacious  in  hastening  the  pre- 
cipitation of  the  ammonio-magnesian  phosphate,  com- 
pletely neutralises  the  solvent  action  of  the  citrates  of  lime 
and  ammonia,  and  confers  on  the  results  both  accuracy 
and  concordance. 

Having  arrived  »t  this  point,  I  have  studied  the  pre- 
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cipitation  of  phosphoric  acid  in  the  presence  of  lime  and 
aluminium,  separately  at  first,  then  associated  with  lime  ; 
and  I  have  arrived  at  this  conclusion,  that  by  keeping  the 
quantities  of  citric  acid,  of  chloride  of  magnesium,  and  of 
ammonia,  and  of  the  total  volume  of  the  liquid,  between 
certain  limits  which  I  point  out,  the  process  it-  of  irre- 
proachable accuracy. 

This  may  be  judged  of  by  a  few  examples,  in  which  the 
modifying  causes  have  been  pushed  to  extremity.  For 
instance,  to  0  050  grm.  of  phosphoric  acid  I  have  added— 
Lime,  0-112  grm.;  aluminium,  0088  grm.;  peroxide  of 
iron,  0120  grm.  j  total,  six  times  the  weight  of  phosphoric 
acid. 

TO.  Recovered. 


No.  1  . . 

No.  2  . . 


After  waiting    After  half  After  quarter 

eighteen  hour*,  an  hoar.  of  an  hour. 

Grm.             Grm.  Grm. 

.     O-0502         0-0500  0-0496 

0-0498         0-0500  0-0500 


0-0498 


Average    ..    ..    0-0500  0*0500 
P03  employed,  0-050  grm. 

Therefore,  whether  we  are  working  with  natural  phos- 
phates or  with  commercial  superphosphates ;  whether  the 
product  contains  sulphuric  acid,  or  is  free  from  it;  whether 
the  proportion  of  alumina,  oxide  of  iron,  and  lime  is  great 
or  small  ;  the  indications  of  the  process  are  always  exact 
and  concordant. 

The  method  possesses  the  two  characteristics  of  accu- 
racy and  swiftness,  and  a  degree  of  generality  which 
render  it  applicable  in  every  case  which  may  interest 
physiology,  industry,  and  agriculture. 

But,  if  this  combination  of  merits  brings  it  into  favour 
amongst  chemists,  it  must  not  be  forgotten  that  to  acquire 
them  has  demanded  the  united  efforts  of  Messrs.  Waring- 
ton,  Brassier,  Leconte,  and  Boussiiigault. 


NOTES  UPON   ANIMAL  CHARCOAL. 
THE  PRESENCE  OF  FERROUS  SULPHIDE 
IN  CHAR. 
By  ROBERT  FRAZER  SMITH,  F.C.S. 
(Continued  from  p.  171  ) 

Expt.  4.— 14  grms.  of  anhydrous  calcic  sulphate,  6  grins, 
of  reduced  iron,  and  3  of  lampblack  were  intimately  mixed 
togrthcr.and  exposed  to  a  full  red  heat  in  a  crucible  for  an 
hour.  After  cooling,  the  mass  was  pulverised  in  a  mortar, 
and  afterwards  boiled  in  a  flask  with  strong  acetic  acid. 
The  amount  of  H2S  evolved  was  very'  trifling  ;  the  residue, 
however,  was  completely  decomposed  by  HCI.  The  reaction 
was  not  studied  further,  the  object  aimed  at  being  to  prove 
that  iron  is  quite  capable  of  appropriating  the  sulphur  to 
itself  in  presence  of  an  equivalent  amount  of  calcium  and 
a  sufficiently  elevated  temperature. 

Expt.  5. — Equivalent  weights  of  calcium  carbonate  and 
ferrous  sulphide  were  heated  to  the  temperature  requisite 
for  revivifying  ordinary  char,  but  no  portion  of  the  sulphur 
was  transferred  to  the  calcium. 

The  evil  effects  arising  from  the  presence  of  sulphides  in 
char  are  in  many  houseB  never  felt,  and  to  chemists  em- 
ployed in  such  the  subject  may  possess  little  interest.  On 
the  other  hand,  many  English  and  foreign  refineries  have 
suffered  much,  especially  since  the  unsparing  use  of  sul- 
phur dioxide  has  again  become  fashionable.  The 
amount  of  sulphate  in  char,  though  it  may  exceed  1  per 
cent,  can  do  no  harm  unless  the  temperature  has  been 
excessive  in  the  kiln. 

If  the  temperature  has  been  too  high,  calcium  mono- 
aulphide  is  produced  in  the  first  instance.  This  substance 
can  do  no  ftrmantnt  injury,  unless  iron  is  present  to  fix 
and  perpetuate  the  sulphur.  The  sugar  liquor  dissolves 
the  calcium  sulphide,  acquiring  the  well-known  disagree- 


able tinges  probably  due  to  some  substance  akin  to  the 
colouring  matters  of  Croissant  and  Bretonnierc.  The  effect 
at  the  time  is  sufficiently  distressing  and  disastrous,  but 
the  charcoal  is  not  anything  the  worse  if  proper  care  be  at 
once  exercised.  If,  however,  iron  be  present  in  quite 
sufficient  quantity  to  take  up  all  the  reduced  sulphur,  and 
I  if  this  over-heating  should  occur  more  than  once  or  twice, 
then  a  "disease"  has  been  introduced  which  is  almost 
beyond  cure.  Fermentation,  either  natural  or  artificial, 
must  be  resorted  to,  and  this  is  a  remedy  which  is  often 
not  much  better  than  the  trouble  itself.  The  acids  pro- 
duced or  used  attack  and  destroy,  in  spite  of  varnishing, 
the  iron  cisterns  and  tanks,  and  by  introducing  fresh  quanti- 
ties of  iron  into  the  char,  while  at  the  moment  removing 
the  sulphides,  simply  spread  a  net  for  the  gathering  of  a 
fresh  supply. 

I  felt  interested  to  know  whether  ferrous  sulphide  would 
be  decomposed  by  lactic  acid,  the  representative  acid  of  sour 
sugar  liquors. 

Expt.  6.— Syrupy  lactic  acid  and  anhydrous  ferrous  sul- 
phide were  heated  together.  The  latter  was  completely  de- 
composed with  the  usual  evolution  of  gas. 

Expt.  7. — Sour  "  sweet  water"  was  poured  upon  finely- 
divided  ferrous  sulphide  in  a  flask.  This  was  corked  with 
a  piece  of  "  lead -paper1'  inserted  in  the  neck.  After  a  few 
hours,  the  paper  was  tinged,  and  the  brown  liquor,  after 
filtration,  when  boiled,  and  the  gas  passed  through  lead 
acetate,  yielded  a  grey-coloured  precipitate. 

Expt .  8. — A  portion  of  the  product  from  Expt.  1  was  boiled 
with  sour  raw  liquor.  The  greater  portion  of  the  sulphur 
was  evolved  as  HjS.  The  expulsion  of  ferrous  sulphide 
by  the  organic  acids  of  sugar  liquors  is  slow  and  difficult, 
as  compared  with  the  calcium  compound. 

Expt,  9.— A  sample  of  char  received  from  an  English 
refinery,  and  containing — 

•  Calcic  sulphate   =  0  619  per  cent. 
Ferrous  sulphide  =  0  407  ,, 

was  placed  in  a  tube,  and  raw  sugar-liquor  of  230  B.,  con- 
taining 1  per  cent  of  lactic  acid  was  slowly  passed  through ; 
the  char  being  finally  thoroughly  washed  with  distilled 
water  at  170*  F.,  dried,  and  burned  in  the  usual  way. 
After  this  treatment,  the — 

Calcic  sulphate  was  found  =  o*6or  per  cent. 
Ferrous  sulphide     „        -=0-350  ,, 

With  decidedly  acid  sweet  waters  the  sulphides  are  partly 
decomposed,  though  not  to  the  extent  often  imagined. 
When  no  acidity  is  allowed  to  develop,  the  sulphides  are 
sure  to  accumulate,  csprcially  when  the  chemist  in  charge 
is  too  lazy,  as  has  happened  now  and  then,  to  woik  out 
the  causes  of  such  accumulation  and  to  point  out  the  only 
cure.  Of  course,  in  Greenock  such  a  state  of  affairs 
could  not  possibly  exist,  as  our  refiners  look  well  to  their 
own  interests,  and  employ  chemists  in  their  laboratories 
who  are  •'  diligent  in  business." 

The  method  used  for  estimating  acidity  in  raw  dark- 
coloured  sugar-liquors  by  means  of  standard  acid  and 
litmus-paper  is  quite  unreliable,  as  the  alkaline  salts  of 
organic  acids  are  alkaline  to  test-paper.  A  better  way  is 
to  weigh  out  5  grms.  of  powdered  freshly-heated  marble, 
and  boil  gently  for  a  few  minutes  in  a  flask  with  an  inverted 
condenser  until  gas  ceases  to  come  off.  Wash  the  marble 
by  decantation,  dry,  ignite  gently,  and  weigh.  40  parts  of 
calcium  =  89  of  lactic  acid. 

ExH.  10.— Sample  of  char,  containing— 

Sulphates          -0-659  per  cent, 
Ferrous  sulphide  =  0-360  „ 

was  boiled  with  water  for  four  hours,  collected,  and  washed 
with  boiling-water.    Dried  perfectly,  showed — 

Sulphates         =0-503  per  cent. 
Ferrous  sulphide « 0*377  <• 

The  sulphide  is  unaltered,  but  the  sulphates  are  percep- 
tibly diminished. 
Expt.  11.— Another  sample  of  the  same  was  washed  with 
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boiling-water  until  the  washings  ceased  to  read  with  baric 
sulphate,  dried,  and — 

Sulphates         =0  630  per  cent. 

Ferrous  sulphide  =  0*382  „ 
Expt.  12.— The  char  from  last  experiment  was  treated 
w  ith  its  proper  proportion  of  neutral  raw  liquor,  then  washed 
with  hot  water. 

Sulphates  =0-568  per  cent. 

Ferrous  sulphide  =  0*407  „ 
The  method  still  frequently  used,  of  estimating  the  sulphur 
in  char  by  means  of  fuming  nitric  acid,  is  neither  so  accu- 
rate or  so  elegant  as  the  potassium  nitrate  process.  5  grms. 
of  6ncly-powdered  char  are  mixed  well  with  5  to  10  grms. 
of  a  mixture  of  equal  parts  of  absolutely  sulphur-free  potas- 
sium nitrate  and  carbonate.  After  heating  in  the  muffle 
for  half-an-hour,  the  semi-fused  mass  is  washed  into  a 
beaker  with  boiling-water,  HC1  added  in  slight  excess,  and 
the  solution  vigorously  boiled  for  some  time.  It  is  then 
filtered  and  treated  with  baric  chloride  in  the  usual  way. 

A  minute  amount  of  sulphur  exists  along  with  the  car- 
bon in  organic  combination  ;  in  an  old  char,  one  estima- 
tion gave  0  02  per  cent. 

As  the  iron  is  so  closely  connected  with  the  sulphur,  a 
very  old  char  was  taken,  and  divided  into  various  sizes, 
to  ascertain  whether  in  this  case,  also,  the  iron  was  uni- 
formly distributed  through  the  bulk. 

12  to  16    ..    ..    0-92  per  cent  ferric  oxide. 

16  „  24    . .    . .  0-99 

24  „  30    ..    ..  0-91 

30  „  40    . .    . .    0  08 

40  „  50    ..    ..  106 

50  ,.  60    ..    ..  1*09 

Impalpable  dust     132      „  „ 
The  average  amount  of  iron  in  twenty-five  samples  of 
working  stocks  from  all  parts  of  the  kingdom  was  075 
Fe,03. 

(To  be  continued). 
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ON   ANTHRACEN   AND  ALIZARINE.* 
By  FREDERICK   VERSMANN,  PhD., 
(Continued  from  page  1S1.) 


Anthracen  having  become  of  such  great  commercial  im- 
portance, its  most  exhaustive  scientific  examination 
became  a  matter  of  course  ;  and  the  last  few  years  have 
brought  us,  especially  from  Germany,  a  number  of  most 
valuable  investigations  on  nearly  all  the  solid  hydro-car- 
bons. Berthelot  had  previously  separated  and  described 
many  of  them,  but  perhaps  he  had  not  sufficiently  large  or 
sufficiently  pure  quantities  to  work  upon ;  at  all  events 
more  recent  publications,  the  results  chiefly  of  Graebe's 
and  Liebermann's  researches,  have  somewhat  modified 
several  of  Berthelot's  conclusions.  In  the  following  table 
I  have  given  a  list  of  these  solid  hydrocarbons,  their 
formul-e,  melting-point,  and  boiling-point,  as  far  as  they 
are  known  at  present  :— 

Solid  Hydrocarbons. 


Formula.    PoinU  ?oint« 


Naphthalene  . . 
Acenaphthene  . . 
Fluorene  ..  .. 


Name. 

Deg.  C.  Deg.  C. 
C10H3         79  220 
CI2H,0     100  285 

„  -  "3  305 

C,4H,0  no  340 

Anthracen       ..    ..    CMHt0  213  360 

Pyrene   CjcHjo  180  — 

Chrysene  C,gHtl  248  360 

Retene   CisHiS  95  400 

Benzerythrene               —  —  — 

Variable  quantities  of  all  these  compounds  are  found  io 
commercial  anthracen,  and  their  complete  separation 
♦  Read  before  tbeSocietyTf  Arts",  Chemical  Section. 


becomes  extremely  difficult.  In  treating  the  commercial 
article  it  will  always  be  best  to  remove  the  oil  as  com- 
pletely as  possible  before  attempting  any  further  separa- 
tion, and  for  this  reason :— The  oil  itself  is  almost  the 
best  solvent  of  all  the  solid  hydrocarbons,  including 
anthracen,  which  is  shown  by  the  fact  that  after  the  settle- 
ment of  the  crystalline  deposits  in  the  oil.  a  considerable 
quantity  is  often  re-dissolved  with  a  slight  increase  in 
temperature  of  the  air ;  if  therefore,  a  sample,  containing 
much  oil,  is  treated  with  a  solvent,  the  combined  actions 
of  oil  and  such  solvent  removes  considerably  more  an- 
thracen than  the  solvent  alone.  This  remark  holds  good 
with  alcohol  and  bisulphide  of  carbon  analyses ;  a  soft 
sample  containing  much  oil  always  shows  a  lower  per- 
centage than  the  same  sample  previously  pressed  and 
separated  from  th;  oil. 

The  attempt  to  give  a  separate  and  distinct  account  of 
the  characteristics  of  these  solid  hydrocarbons  would  be 
useless  for  practical  purposes,  because,  with  the  exception 
of  the  first  and  last,  they  are  extremely  similar  to  one 
another,  and  a  quantitative  separation  becomes  a  matter  of 
great  difficulty.  The  difference  in  the  action  of  alcohol, 
ether,  bisulphide  of  carbon,  benzol,  petroleum,  and  other 
solvents  in  merely  a  matter  of  degree.  Nitric  acid  and 
tulphuric  acid,  chlorine,  and  bromine,  produce  similar 
compounds  of  addition  or  substitution.  A  solution  of 
picric  acid,  mixed  with  a  solution  of  the  hydrocarbons, 
forms  a  series  of  compounds  varying  in  colour  from 
yellow  and  light  orange,  to  dark  blood-red,  but  which  are 
so  little  stable  that  even  an  excess  of  the  solvent,  alcohol 
for  instance,  separates  the  acid  again.  Even  similar  pro- 
ducts of  oxidation  arc  obtained  from  most  of  them,  at 
least  as  far  as  they  have  been  studied.  Naphthalene  may 
pretty  easily  be  separated ;  all  solvents  take  it  up  most 
freely  ;  the  low  melting-  and  boiling-point  is  very  marked; 
even  water-vapour  carries  it  off,  and  it  may  thus  be 
purified.  It  is  formed  during  the  manufacture  of  gas,  and  is 
partly  carried  off  and  held  in  suspension  by  the  gas. 
With  a  fall  in  temperature  it  often  solidifiesin  the  gas-pipes, 
so  as  almost  to  choke  them  up,  and  thus  often  becomes  a 
great  nuisance  to  the  gas  manufacturer,  especially  as  by 
its  abstraction  from  the  gas  the  illuminating  power  of  the 
last  is  sensibly  decreased. 

Benzerythrene,  the  last  substance  on  our  list,  is  very 
little  known,  and  has  scarcely  yet  been  studied.  It  is  the 
very  last  product  in  distilling  pitch,  and  may  thus  be 
!  separated  without  difficulty.    It  is  of  a  resinous  character, 
(  After  nearly  all  the  oil  with  the  hydrocarbons  has  pasted 
]  over,  this  last  product  appears  in  the  form  of  a  bright  red 
powdery  vapour.    It  soon  loses  its  fine  colour  on  exposure 
to  light,  and  assumes  a  dull  brown  colour. 

Another  substance  has  been  separated  from  crude  an- 
thracen by  Graebe  and  Caro,  which  they  have  named 
Acriditu  fCijHy'S ,  And  which  is  therefore  a  base  containing 
nitrogen.  This  is  remarkable  for  its  intensely  irritating 
action  upon  the  skin  and  mucous  membrane.  The  least 
particle  of  the  dust  inhaled  produces  most  violent  sneezing. 
Although  it  is  present  only  in  very  minute  quantities,  it 
often  is  the  cause  of  great  annoyance  to  the  workmen. 

I  now  return  to  that  point  of  my  diagram  where  the  tar 
is  separated  into  oil  and  pitch.  Finding  that  the  an- 
thracen passes  over  just  at  the  last  moment  of  the  distilla- 
tion, it  was  natural  to  assume  that  more  might  be  left 
behind  which  could  be  separated  on  continuing  or  re- 
newing the  distillation.  Many  suggestions  have  been 
made  to  carry  out  this  idea  of  obtaining  anthracen  in  such 
a  manner,  but  without  destroying  the  pitch  or  without 
coking  it,  and  they  all  appear  to  have  been  made  without 
being  verified  by  practical  experiment. 

Professor  Kopp,  whose  contributions  to  the  history  of 
anthracen  I  have  already  mentioned,  was  perhaps  the  first 
to  propose  to  melt  pitch  in  a  suitable  vessel  and  to  cany 
off  the  anthracen  vapours  by  introducing  superheated 
steam  or  air.  Now  it  is  well  known  what  will  happen  in 
either  case ;  the  least  trace  of  water  is  the  great  trouble  in 
distilling  tar  or  pitch,  because  it  makes  the  whole  ma** 
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froth  up  and  ran  over  into  the  condensing  pipes,  and  this 
will  surely  happen  on  blowing  superheated  steam  into  the 
molten  pitch.  So  also  with  introducing  a  current  of  air 
into  the  hot  mass,  which  will  result  in  another  slight  in- 
convenience— it  iB  sure  tosct  fire  to  the  contents  of  the  still 
and  to  cause  an  explosion.  This  Professor  Kopp  seems 
to  have  foreseen  himself,  because  he  recommends  us  to 
deprive  the  air  of  its  oxygen  by  passing  it  through  red-hot 
iron  tubes  filled  with  charcoal. 

But  the  objed  of  these  operations  is  to  save  the  pitch 
which  shall  remain  sufficiently  fluid  to  run  out  of  the  still 
at  the  end  of  the  operation. 

The  late  Professor  Calvert,  who  most  successfully 
pursued  scientific  investigation  and  its  practical  applica- 
tion, and  who  I  believe  was  the  first  to  speak  of  the  very 
subject  of  my  paper  in  this  room,  in  one  of  his  Cantor 
lectures,  expressed  his  opinion  in  the  following  words  at 
Manchester : — 

"  I  am  aware  that  it  has  been  proposed  to  distil  soft 
pitch  so  as  to  obtain  the  volatile  products  that  are  given 
off  in  coking,  but  the  expense,  difficulty,  and  danger  of 
such  operation  are  such  that  I  doubt  if  they  can  be  over- 
come so  as  to  produce  anthracen  of  comparative  purity  on 
a  commercial  scale." 

These  remarks,  I  think,  must  refer  to  Professor  Kopp's 
suggestions,  and  in  that  respect  they  are  no  doubt  most 
applicable. 

The  records  of  the  Patent-Office  bear  witness  to  a  good 
deal  of  activity  in  this  direction.  The  first  patent  was 
taken  out  by  Broenner  and  Gutzkow.  The  principal 
claim  of  this  patent  is  the  process  of  converting  anthracen 
into  alizarine,  but  they  also  claim  the  production  of 
anthracen  from  pitch  by  the  very  process  I  have  just 
described,  viz.,  by  passing  steam  into  the  still. 

The  next  patent  was  taken  out  by  Mr.  Henry  Fenner 
and  myself,  and  we  were  the  first  to  distinctly  claim  the 
production  of  anthracen  from  coal-tar  pitch,  either  as  a 
continuous  process  of  the  tar  distillation,  or  a  separate 
operation,  but  in  all  cases  we  continue  the  distillation  to 
the  complete  coking  of  the  pitch  ;  we  also  were  the  first 
to  practically  carry  out  this  process,  and  to  obtain  thereby 
anthracen  on  a  large  scale.  This  patent,  like  every  other 
patent  which  is  worth  anything,  has  been  made  the  subject 
of  a  good  deal  of  discussion.  First,  it  was  asserted  that 
everybody  had  done  exactly  the  same  thing  long  before  ; 
then  it  became  quite  evident  the  thing  could  not  be  done 
at  all ;  lastly,  it  might  possibly  be  done,  but  to  no  purpose. 

Looking  at  the  difference  in  distilling  tar  and  pitch,  it 
will  readily  be  understood  that  the  result  must  be  some- 
what different ;  in  the  first  case  the  impurities  are  chiefly 
those  hydrocarbons  which  pass  over  before  the  anthracen, 
and  which  have  a  lower  melting-point,  while  in  the  second 
case  the  higher  hydrocarbons  form  the  principal  impurities. 
At  first  a  great  dislike,  not  to  say  prejudice,  was  created 
against  the  anthracen  made  from  pitch,  and  with  apparent 
reason,  very  likely  because  the  buyers  did  not  recognise 
the  difference  in  the  impurities,  which  of  course  neces- 
sitated a  different  treatment  in  the  purification,  and  conse- 
quently the  consumers  did  not  succeed  to  their  satisfaction 
in  converting  it  into  anthrachinon.  However,  all  these 
difficulties  have  gradually  been  overcome;  it  has  been 
satisfactorily  demonstrated  that  tbis  kind  of  anthracen, 
properly  purified,  is  identical  with  that  obtained  from  tar, 
that  it  can  just  as  easily  be  converted  into  anthrachinon 
and  alizarine,  or  both  of  which  I  have  samples  on  the 
table,  and  the  highly  purified  products  of  the  Anthracen 
Company  (Limited),  who  works  our  patent,  is  beginning  to 
find  universal  favour  with  the  intelligent  alizarine  makers. 

The  separation  of  anthracen  from  pitch  is  most  im- 
portant, because  the  yield  is  thereby  greatly  increased ; 
tar  alone  gives  about  a  half  per  cent  of  pure  anthracen, 
while  tar  and  pitch  give  at  least  two  per  cent. 

The  crude  anthracen  obtained  from  pitch  is  treated  some- 
what similarly  to  the  tar-anthracen.  The  oil  is  allowed  to 
stand  for  some  time,  it  is  then  filtered,  pressed,  hydraulic 
pressed,  and  treated  with  suitable  solvents  to  remove 


most  of  the  impurities,  and  there  is  no  difficulty  whatever 
in  thus  obtaining  an  article  containing  70  per  cent  and 
more  of  pure  anthracen. 

The  residue  in  the  retort  is  a  valuable  coke,  which  is 
free  from  sulphur  and  phosphorus,  and  nearly  free  from 
mineral  substances,  containing  about  99  per  cent  of 
carbon,  and  having  an  intense  heating  power;  I  need 
scarcely  say  it  is  vastly  superior  to  the  ordinary  gas  coke, 
which  contains  all  the  minerat  impurities  of  the  coal  in  a 
concentrated  form.  There  are  several  other  patents  in 
reference  to  the  manufacture  and  purification  of  anthracen 
—Clark,  Lucas,  Caspers,  and  others— which  I  need  not 
further  notice. 

None  of  the  natural  pitch  or  bitumen  deposits  seems  to 
yield  anthracen.  I  have  myself  tried  Val  de  Travers, 
Trinidad,  and  several  other  of  these  deposits,  without 
getting  any  hydrocarbon  of  this  series.  We  roust  at  pre- 
sent, therefore,  look  to  the  coal  tar  as  our  only  starting 
point. 

The  yield  of  anthracen  depends  somewhat  upon  the 
quality  of  coal,  and  certainly  also  upon  the  degree  of  heat 
to  which  the  coal  has  been  exposed  in  the  gas  manufacture. 
Thus  it  is  generally  assumed  that  Scotch  coals  yield  little 
anthracen,  while  South  Staffordshire  coal  is  rich  in  an- 
thracen. 

Pure  anthracen  crystallises  in  rhomboidal  plates,  which 
melt  at  213°  C.  to  a  clear  colourless  liquid;  it  distils  at 
about  360°  C.  Nearly  pure  anthracen  may  be  obtained 
by  melting  a  partially  purified  sample  in  a  retort,  and 
passing  a  strong  current  of  air  through  it,  when  the  anthra- 
cen is  carried  off,  and  may  be  collected  in  the  shape  of 
brilliant  flakes,  or  it  may  also  be  purified  by  sublimation. 

I  have  determined  the  solubility  of  pure  anthracen  in 
alcohol  of  different  specific  gravity,  and  also  in  some 
other  solvents,  and  the  result  is  as  follows : — 

Per  cent  Anthra-  Per  cent  Anthra- 

cen at  13"  C.  cenatij°C. 

By       By  By  By 

volume,  weight.  volume,  weight . 

..   800    0-471    0-591     Ether  0858  1-1-5 

,,        ..    813     0-424     CJ74  Chloroform..    ..    1-587  17  36 

„        ..    830    0-408    o\|«ji  Bisulphide  of  Car-  I  ...a-  ,.<s» 

..    8jj     o  jo7     047J        bon  I  "SO  1  *'8 

„        ..   840    0-3S7    0-460  Glacial  Acetic  Acid  0-472  0-444 

„        ..    850    0360    0-413     Bcnxol   1470 

Petroleum   ..    ..   0-291  0394 

(To  be  continued.) 
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VALUATION  OF  PHOSPHATES. 

To  the  Editor  of  the  Chemical  New. 
Sir,— Referring  to  a  "  Gloucestershire  Farmer's  "  letter, 
in  Chemical  News,  vol.  xxx.,  p.  164,  your  correspondent 
through  a  printer's  error  stated  that  superphosphate 


of  lime  at  3s.  6d.  per  unit  is  £7  10s.  per  ton  ;  it 
should  be  £17  10s.  It,  however,  shows  the  absurdity  of 
chemists  appraising  articles  the  market  value  of  which  they 


have  no  knowledge,  and,  from  recent  exposures,  do  not 
seem  even  able  to  analyse  correctly. 

If  chemists  wish  to  save  their  profession  from  being 
looked  upon  by  the  commercial  world  as  worse  than  use- 
less, they  should  decline  to  put  themselves  in  the  position 
of  valuators,  which  is  quite  out  of  their  province,  and  only 
makes  them  appear  ridiculous  in  the  sight  of  the  commercial 
community. 

I  would  also  hint  that  analytical  chemists  should  deter- 
mine which  is  the  best  method  for  doing  commercial 
analyses,  and  arrange  that  they  all  analyse  by  that  method 
only,  and  not  continue  to  pursue  the  absurd  course  they 
are  now  doing,  viz.,  that  of  each  analysing  by  his  own 
pet  process,  in  consequence  of  which  the  results  sometimes 
vary  as  much  as  10  per  cent,  showing,  in  the  case  of  super- 
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phosphate  of  lime,  a  difference  in  money  value  of  35s.  per 
ton,  and  clearly  showing  the  absurdity  of  chemists  doing 
their  own  work  in  a  bungling,  untrustworthy  manner,  and 
yet,  in  the  face  of  all  their  error.*,  set  themselves  before 
the  public  as  authorities  on  the  value  of  products  they  can- 
not analyse  corre&ly. 

Purchasers  of  manures  are,  as  a  rule,  well  aware  of  the 
prices  ruling,  and  competition  is  so  keen  as  to  prevent 
manufacturers  attempting  an  overcharge.  If  a  "  Glouces- 
tershire Farmer"  docs  not  already  know,  I  may  inform 
him  that  any  manufacturer  will  be  glad  to  supply  him  with 
superphosphate  of  lime  at  from  3s.  3d.  to  3s.  6d.  per  unit. 
— I  am,  &c, 

A  Reader. 

OAober  2:,  1874. 

FERROUS  SULPHIDE  IN  CHARCOAL. 


To  the  Editor  of  the  Chemical  News. 
Sir,— I  notice  in  the  Chemical  News,  vol.  xxx.,  p.  171, 
a  communication  entitled  "  Notes  upon  Animal  Charcoal : 
the  Presence  of  Ferrous  Sulphide  in  Char,"  by  Robert 
Frazer  Smith,  F.C.S. 

With  regard  to  this  paper,  allow  me  to  say  that  the 
presence  of  ferrous  sulphide  in  char  was  supposed  by  Dr. 
Wallace,  of  Glasgow,  and  myself,  from  certain  analyses 
made  by  me  about  two  years  ago.  I  also,  at  a  subsequent 
period,  examined  the  deposit  on  the  kiln  pipes.  Dr.  Wallace 
also  examined  the  deposit,  on  his  attention  being  drawn  to 
it  by  me,  and  the  figures  given  by  Mr.  Robert  Frazer  Smith 
are  nearly  identical  with  those  found  by  Dr.  Wallace  and 
myself. 

The  investigation  of  this  point  is  therefore  not  new,  but, 
on  the  contrary,  has  been  freely  discussed  by  myself  with 
several  chemists  in  this  neighbourhood.  Further,  the  whole 
of  my  results  and  information  on  the  subject  were  com- 
municated  by  me  to  Mr.  Robert  Frazer  Smith  himself  about 
eight  months  ago,  and  I  leave  it  to  the  readers  of  your 
journal  to  judge  if  it  is  at  all  courteous  on  his  part  to  dis- 
cuss this  question,  and  publish  the  statements  contained 
in  his  article  (which  were  substantially  the  same  as  those 
given  by  me  to  him),  without  in  the  slightest  degree  acknow- 
ledging my  connection  with  the  matter. — I  am,  &c, 

R.  Speir. 

Dellingburn^Su£»r  Refinery,  Greenock, 


■  33, 1874. 


DOUBLE  IODIDES  AND  CHLORIDES. 

To  the  Editor  of  the  Chemical  News. 
Sir, — In  the  last  number  of  the  Journal  of  the  Chemical 
Society  there  is  an  abstract  of  a  paper  by  Mr.  Lea,  on  an 
interesting  compound  of  silver  chloride  with  mercuric 
iodide.  A  quite  similar  compound  was  obtained  five  or  six 
years  ago  in  the  laboratory  of  University  College, by  adding 
a  few  drops  of  silver  nitrate  to  neutral  Nessler's  solution. 
It  may  interest  your  readers  to  learn  that  a  corresponding 
copper  compound  can  be  obtained  by  using  cupric  sulphate 
in  place  of  silver  nitrate  ;  and  that  the  changes  of  colour 
which  the  compound  thus  formed  undergoes  on  being 
heated  are  as  remarkable  as  those  observed  with  its  silver 
analogue. — I  am,  &c, 

Temple  Orme. 

University  College  School,  London,  N.W^ 
OAober  22, 1874. 


CRYSTALLISATION  OF  PHOSPHORUS. 

To  the  Editor  of  the  Chemical  News. 
Sir,— In  reply  to  Mr.  Herman's  letter  (Chemical  News, 
vol.  xxx.,  p.  194),  I  beg  to  say  that  the  hole  in  the  tube  is 
sufficiently  large  to  admit  the  point  of  a  needle,  it  being 
made  up  by  a  portion  of  the  phosphorus,  the  oxidation  of 
which  in  the  meantime  has  caused  the  disappearance  of 
some  of  the  crystals. 


The  phosphorus  was  not  under  sufficient  pressure  to 
liquefy  it,  but,  on  the  other  hand,  was  under  slightly  re- 
duced pressure,  which  caused  the  phosphorus  to  crystallise 

quickly. 

I  see  no  reason  in  my  account  for  the  following  passage 
in  his  letter: — "The  rapidity  with  which  the  crystals 
formed  in  a  tube  in  which  the  pressure  was  sufficient  to 
burst  a  hole  during  sealing."   It  sounds  like  an  explosion. 

Mr.  Herman  says : — "  The  growth  of  crystals  in  tubes 
that  have  not  been  heated,  and  in  which  a  slight  rarefaction 
has  been  caused  by  the  absorption  of  the  oxygen  of  the 
air  originally  contained,  is  so  slow,  that  after  months,  and 
even  years,  they  are  scarcely  visible  to  the  unaided  eye." 

If  Mr.  Herman  will  "  heat "  the  phosphorus,  and  spread 
it  over  the  sides  of  the  tube,  he  will  find  that  it  will  not 
take  "  months  or  years,"  but  only  "  weeks,"  to  make 
"beautiful  colourless  crystals"  from  the  phosphorus, 
which  will  be  slightly  red. 

I  have  made  a  quantity  of  colourless  crystals,  since  I 
wrote  to  the  Chemical  News,  by  placing  in  a  test-tube  a 
piece  of  phosphorus,  "corking"  it  up,  melting  the  phos- 
phorus, and  causing  it  to  spread  over  the  sides  of  the  tube, 
placing  it  in  a  freezing  mixture  for  about  a  day,  then 
allowing  it  to  stand  about  five  weeks. 

I  sent  the  tubes  on  Monday  last  to  a  well-known 
mineralogist,  who  has  promised  to  examine  them  for  me. 

I  shall  be  glad  of  Mr.  Herman's  opinion  of  the  origin- 
ality of  the  above  method.  Should  Mr.  Herman  think 
the  tube  with  the  hole  in  a  "myth,"  if  he  will  send  you 
his  address  I  will  send  it  to  him. — I  am,  &c, 

George  Whewell. 


POISON  SYPHON. 

To  the  Editor  of  the  Chemical  News. 
Sir, — This  poison  syphon  consists  of  two  pieces  of  glass 
tube,  ac  ana  no,  of  about  J-in.  bore.   These  are  held  at 
a  distance  of  about  ij  inches  apart  by  the  piece  k. 
There  is  no  communication  through  e.   A  piece  of  india- 


(?  S\ 


rubber  tube,  provided  with  a  pinchcock,  connects  B  to  a. 
It  is  filled  with  water,  and  the  short  end  placed  in  the 
liquid  we  wish  to  decant,  which  will  at  once  flow  through 
when  the  pinchcock  is  opened,  this  latter  also  regulating 
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the  rate  of  delivery.  When  it  is  desirous  to  remove  a 
liquid  without  admixture  with  water,  the  syphon  is  first 
filled  with  water,  and  the  pinchcock  opened  for  an 
instant  to  allow  about  an  inch  of  the  water  to  flow  from 
the  lung  leg,  a  corresponding  quantity  of  air  rushing  up 
the  short  one.  The  short  leg  is  placed  in  the  liquid,  which 
is,  of  course,  separated  from  the  water  in  the  syphon  by 
the  bubble  of  air ;  the  pinchcock  is  opened  till  this  bubble 
of  air  reaches  c,  when  all  the  water  has  been  driven  out, 
and  its  place  taken  by  the  liquid.  By  the  same  means 
it  may  be  rinsed  out  after  use,  and  should  be  hung  up 
by  the  loop  of  the  pinchcock.  The  water  will  not  flow 
from  the  open  end  of  a  tube  of  such  small  bore.— I 
am,  &c, 

Roland  H.  Ridout. 

ir  School,  Monmouth, 
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Comptts  Ren  Jus  llebdomadaires  del  Seances  dt  VAcadtmie 
des  Sciences,  No.  11,  September  14, 1874. 
Prof.  A.  W.  Hoffman  announces  that  the  discovery  of 
his  pupils,  MM.  Tiemann  and  Hartmann,  who  succeeded 
in  producing  vanillin  from  the  cambium  of  the  pine  tree, 
has  been  made  available  in  practice.  The  juice  of  a  tree 
of  average  sire  yields  vanillin  of  the  value  of  about 
100  francs,  and  the  limber  is  not  damaged  by  the  operation. 

New  Conditions  for  the  Production  of  the  Electric 
Effluve,  and  its  Influence  upon  Chemical  Reactions. 
M.  A.  Boillot. — The  author,  in  continuing  his  researches 
on  the  nature  of  ozone,  and  on  the  reactions  produced  by 
the  electric  eftluve  by  means  of  the  apparatus  described 
in  previous  communications,  has  been  led  to  operate 
under  the  following  novel  conditions: — Instead  of  forcing 
the  gas  to  pass  between  tubes  forming  a  very  narrow 
annular  cylindric  space,  traversed  by  the  eflluve,  he  wished 
to  ascertain  what  would  happen  on  experimenting  with 
the  same  source  of  electricity  in  a  much  larger  space. 
To  this  end  he  took  a  first  tube  of  glass,  36  centimetres 
long  and  1  m.m.  in  internal  diameter,  and  filled  it  with 
graphite  reduced  to  a  fine  powder.    One  of  its  ends  was 
closed  at  the  lamp,  and  to  the  other  end  was  sealed  a 
platinum  wire  communicating  with  the  graphite.  This 
small  tube  was  placed  in  the  centre  of  a  tube  of  medium 
size,  of  <j  m.m.  internal  diameter,  so  that  there  was  an 
interval  of  at  least  3  m.m.  between  the  sides  of  the  two 
tubes  in  the  entire  length  of  the  annular  cylindric  space 
which  they  formed.    Into  this  space  the  gases  were  to 
penetrate,  and  there  undergo  the  action  of  the  effluve, 
being  in  contact  merely  with  the  sides  of  the  tubes.  The 
above  combination  of  tubes  was  fixed  in  a  third  and  larger 
tube  of  the  same  length  as  the  former,  the  annular  space 
being  here  also  filled  up  with  powdered  graphite.  The 
two  rings  of  carbon  at  the  ends  of  the  large  (outer)  tube 
were  then  stoppered  with  shellac,  a  platinum  wire  being 
fixed  in  one  of  the  rings  so  as  to  communicate  with  the 
carbon  in  the  large  tube  at  the  opposite  end  to  the  platinum 
wire  in  the  inner  tube.    Prom  this  latter  side  the  gas 
enters  into  the  space  left  between  the  small  and  the 
medium  tube,  which  is  prolonged  at  the  other  end,  and 
rc-curved  over  the  trough  where  the  gas  has  collected 
which  has  undergone  the  action  of  the  electricity.  This 
electricity  is  produced  by  connecting  the  platinum  wires 
of  the  apparatus  with  the  electrodes  of  an  induction  coil 
working  with  two,  three,  four,  or  five  moderate  sized 
Bun  sen  elements.    In  these  conditions,  and  under  the 
•aion  of  so  feeble  an  electric  tension,  the  effluve  afls 


upon  the  gaseous  current  experimented  upon.  Both  with 
atmospheric  air  and  with  oxygen  ozone  was  produced  in 
proportions  not  less  than  with  the  author's  other  apparatus. 

Certain  Tungstiferous  Minerals  from  Meymac. — 
Ad.  Carnot. — Three  tungstiferous  minerals  are  found  at 
Meymac — wolfram,  calcareous  scheelite,  and  hydrous 
tungstic  acid.  Wolfram  occurs  in  lamellar  masses, 
brilliant,  and  of  easy  cleavage.  Definite  cry  stals  have  not 
been  met  with.  It  is  less  black  and  brilliant  than  the 
wolfram  of  Zinnwald  (Bohemia),  or  that  of  the  Puy-les- 
Vignes  (Haute  Vienne).  Its  powder  is  a  light  brown  ;  it 
is  not  magnetic  ;  its  sp.  gr.  is  6  54.  The  fradure  shows 
dull  brown  spots,  irregularly  distributed.  Its  composition 
is  :— 

Tungstic  acid   72  67 

PeiTous  oxide    147° 

Manganousoxide   3-3S 

Lime    0*70 

Magnesia   traces 

Tantalicacid   090 

Quarts,  clay,  &c   4  00 

Water   155 

10000 

Scheelite,  or  tungstate  of  lime,  is  found  in  masses  of  a 
crystalline  texture,  a  vitreous— slightly  adamantine- 
lustre,  and  a  grey  or  brownish  colour.  Its  fracture  is 
lamellar,  and  occasionally  iridescent.    Its  composition  is— 

Tungstic  acid    74-20 

Lime                             . .  iS'84 

Perric  oxide   I  51 

Manganic  oxide   0  35 

Tantalic  acid    0-40 

Gangue  (quartz)   4  24 


99  54 

Hydrated  tungstic  acid  takes  in  various  place*  a  yellow 
or  greenish  yellow,  preserving  its  crystalline  texture,  and 
sensible  cleavage.  At  other  times  its  transformation  is 
more  complete,  and  the  mineral  is  friable  between  the 
finders  of  a  distinctly  yellow  or  brownish  colour,  and  a 
resinous  lustre.  If  giadually  heated  its  colour  deepens  to 
an  orange-brown,  and  finally  it  becomes  almost  black.  It 
const:  ts  of — 

Tungstic  acid    ..    ..  7185  74-25  75-12 

Tantalic  acid    ..    ..  100  105  070 

Lime   250  4-65  700 

Oxide  of  iron     ..    ..  6  00  6-io  6  25 

Oxide  of  manganese. .  075  0  65  0-32 

Water   1293  1 175  685 

Gangue    450  185  253 


99  53  10030  987Q 
Papers  on  the  treatment  of  the  phylloxera  have  been 
contributed  by  M.  Balbiani,  M.  Mouillefer,  M.  Rommier, 
M.  Maurice  Girard,  M.  G.  Beaume,  and  M.  Cauvy. 
M.  Dumas  commented  at  some  length  upon  the  first  of 
these  reports. 

Causes  which  Modify  the  "  Setting"  of  Gypsum  ; 
New  Cements  with  Bases  of  Gypsum  and  Lime. — 
M.  Ed.  Landrin. — The  author  finds  that  plaster  sets  most 
rapidly  when  it  contains  20  per  cent  of  water.  Slowness 
of  setting  may  be  produced  by  means  of  an  excess  of 
water,  or  more  conveniently  by  gum,  glycerin,  gelatin, 
powder  of  mallows,  &c.  Inert  bodies,  such  as  sand,  sul- 
phate of  baryta,  and  oxide  of  iron,  do  not  answer  the 
same  end.  Gypsum  containing  10  per  cent  of  lime  as 
carbonate  gives  very  good  results. 

Action  of  Heat  upon  Phenjlxylen. — M.  P.  Barbier. 
— The  author  gives  an  account  of  the  preparation  and 
properties  of  phenylxyten.  Like  its  isomer,  benzyl- 
toluen,  it  yields  anthracen,  but  the  secondary  products  are 
different,  consisting  chiefly  of  a  mixture  of  benzol  and 
,  xylen  volatile  at  140"  C. 
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Case  of  Decomposition  of  Chloral  Hydrate.— 
M.  Tanret. — Chloral  hydrate  is  decomposed  by  perman- 
ganate in  an  alkaline  solution,  yielding  carbonic  oxide, 
carbonic  acid,  formic  acid,  and  an  alkaline  chloride. 

Development  of  Red  Vapours  during  the  Boiling 
of  Saccharine  Juices.— E.  J.  Maumenc.— The  author 
has  observed  an  extraordinary  evolution  of  red  vapours  at 
the  moment  when  the  air-pumps  of  the  vacuum  pans 
began  to  work,  and  at  nearly  all  stages  of  the  operation. 
There  is  generally  a  notable  amount  of  nitrates  in  the 
juice  of  the  beetroot.  M.  Maumen^  finds  that  sugar  may 
be  the  cause,  or  one  of  the  causes,  of  the  formation  of 
these  red  vapours.  Whenever  the  juices  contain  nitrate 
of  ammonia  their  decomposition  is  imminent.  This  is 
certainty  one  of  the  most  active  causes  of  discolouring  the 
boiled  mass,  and  of  molassification  in  the  last  stage  of 
the  boiling  process.  The  ammonia  may  be  expelled  by 
lime.  The  juice  mixed  with  lime  and  water  is  consider- 
ably ameliorated  if  allowed  to  stand  for  twenty-four  hours. 

Synthesis  of  Purpurin. — M.  F.  de  Lalande. — To  8  to 
10  parts  of  concentrated  sulphuric  acid  are  added  1  part 
of  alizarin  dried  and  powdered,  and  1  part  of  dried  arsenic 
acid,  or  of  peroxide  of  manganese.  The  temperature  is 
gradually  raised  to  150'  or  160* until  a  drop  of  the  mixture, 
if  thrown  into  water  containing  a  little  caustic  soda,  gives 
the  colouration  of  purpurin.  The  mass  is  then  thrown 
into  a  large  quantity  of  water  ;  the  precipitate,  exhausted 
with  cold  water,  is  then  dissolved  in  a  sufficient  volume 
of  a  cold  saturated  solution  of  alum,  and  deposits  on  the 
addition  of  an  acid  abundant  flakes  of  purpurin,  which 
may  be  purified  by  a  second  solution  in  alum-water, 
followed  by  a  crystallisation  from  superheated  water. 


142,  p.  163  ;  143,  p.  259  ;  and  144,  p.  12S).  The  elevation 
of  the  index  of  refraction  corresponds  to  an  elevation  of 
sensibility,  and  its  diminution  to  a  decrease  of  sensibility, 
so  that  the  chemical  action  of  light  appears  to  depend  on 
the  velocity  of  light  in  the  excited  media. 

Peroxide  of  Hydrogen  as  a  Cosmetic— A.  von 
Schrotter. — A  description  of  a  lotion  for  giving  a  gold 
colour  to  the  hair. 


Btrithtt  dtr  Deutschen  Chemischtn  Gtttllschaft  xu  Berlin, 
No.  12,  July  27,  1874. 

Galvanic  Conductive  Power  of  Fused  Salts. — 
F.  Braun. — The  numbers  showing  the  conductive  power 
of  fused  salts  follow  the  same  order  in  magnitude  as  those 
for  saline  solutions.  Taking  mercury  =  100  millions,  and 
sulphuric  acid  =  7700,  the  numbers  lie  between  32,000 
(PbClj)  and  88  (ZnCl2).  A  connection  between  the  gal- 
vanic conductibility  and  other  physical  properties  (such*  as 
cohesion,  melting-point,  specific  gravity,  toughness),  or 
chemical  properties  (such  as  molecular  weight,  molecular 
volume,  quantivalence  of  the  metal  of  the  salts,  or  heat  of 
decomposition)  could  not  be  recognised. 

On  Tertiary  Nitrobutan. — J.  Tschermak. — Nitro- 
butan,  treated  in  the  usual  manner,  yields  neither  a  bro- 
mine derivative  nor  a  nitrolic  acid. 

Action  of  Nitrous  Acid  upon  Dimethylanilin  and 
on  Nitrosophenol.— Adolph  Baeyer  and  11.  Caro. — 
Nitrosophenol  is  converted  into  iso-nitrophenol  by  oxida- 
tion, and  into  amidophcnol  by  reduction. 

Synthesis  of  Anthrachinon  Derivatives  from  Benzol 
Derivatives  and  Phthalic  Acid. — A.  Baeyer  and  H.  Caro. 
— In  this  paper  are  described  the  mutual  action  of  phthalic 
acid  and  phenol,  oxy-anthrachinon,  and  erythroxy-anthra- 
chinon.  The  characteristic  reaction  of  these  two  bodies 
are  tabulated  in  parallel  columns.  The  authors  further 
describe  the  action  of  phthalic  acid  upon  pyrocatcchin, 
upon  hydrochinon,  and  upon  other  benzol  derivatives. 

Relations  Between  the  Chemical  Action  of  the 
Solar  Spectrum,  Absorption,  and  Anomalous  Dis- 
persion.—Hermann  Vogel.— Further  remarkable  results 
have  been  obtained  in  pursuing  the  investigations  de- 
scribed in  Berichtt,  vi..  p.  1302,  and  vii.,  545.  Here 
belongs  the  quantity  of  the  colouring  matter  added  to  the 
bromide  of  silver.  It  might  seem  that  much  colour  would 
have  a  great  effect,  but  this  is  not  the  case,  and  sometimes 
the  very  reverse  is  observed.  This  is  especially  the  case 
with  naphtbalin  red,  picrate  of  methyl-rosaniline,  and 


Derivatives  of  Benzyl-Toluol,  and  of  the  Tolyl- 
Phenyl-Ketons.— H.  Plaskuda  and  Th.  Zincke. 

n-  and  ^-Benzoyl-Benzoic  Acid.— H.  Plaskuda.— 
These  two  papers  are  not  suited  for  abstraction. 

On  Ultramarine.— E.  Biichner.— The  author  prove* 
experimentally  that  silica  is  absolutely  essential  for  the 
formation  of  ultramarine.  The  decomposition  of  ultra- 
marine by  concentrated  hydrochloric  acid  is  not  completei 
and  undecomposed  particles  can,  in  most  cases,  be 
detected  with  the  microscope  in  the  residue.  Complete 
decomposition  is  only  obtained  by  repeated  treatment  with 
concentrated  sulphuric  acid.  Permanganate  of  potash  is 
the  best  agent  for  oxidising  the  sulphur.  He  concludes 
that  natural  ultramarine  has  been  formed  from  natrolite, 
acted  upon  by  vapour  of  sulphur.  He  considers  that 
Scheffer's  red  and  yellow  ultramarine  {Bfrichte,  v.,  iq)  are 
products  of  thedecomposition  of  ultramarine  at  an  tlevated 
temperature.  He  disputes  the  view  of  Dr.  R.  Hoffmann, 
who  asserts  that  he  has  obtained  crystalline  ultramarine, 
and  he  shows  that  crystals  of  the  very  form  described  by 
Hoffmann  occur  both  in  the  clay  employed  and  in  the 
residue  from  the  decomposition  of  ultramarine  by  acids. 

Preparation  of  Hypo-Phosphorous  Acid. — Julius 
Thomsen. — 285  grms.  of  pure  hypo-phosphite  of  baryta 
were  dissolved  in  5  litres  of  water,  and  mixed  with  98  grms. 
sulphuric  acid,  previously  diluted  with  three  to  four  times 
Its  weight  of  water.  The  liquid  is  well  stirred,  and  let 
stand  till  the  next  day  that  the  sulphate  of  baryta  may 
settle.  The  clear  liquid  is  then  drawn  off  with  a  syphon, 
and  evaporated  down  at  a  boiling  licit  in  a  porcelain 
capsule.  When  the  liquid  is  reduced  to  one-tenth  of  its 
original  bulk  it  is  transferred  to  a  platinum  capsule,  and 
a  thermometer  is  suspended  in  the  liquid  (not  touching 
the  bottom)  to  regulate  the  temperature.  The  heat  is 
kept  first  at  about  105°  C.  A  trace  of  a  foreign  body 
generally  separates.  The  liquid  is  then  filtered  hot 
through  washed  paper,  and  returned  to  the  platinum  dish 
without  being  allowed  to  boil.  After  being  heated  for  a 
quarter  of  an  hour  to  110°,  the  temperature  is  gradually 
raised  to  130°,  stilt  avoiding  ebullition.  When  it  has  been 
kept  at  this  heat  for  about  ten  minutes  the  flame  is  with- 
drawn, the  liquid  cooled,  and  poured  into  a  stoppered 
glass  bottle. 

Evolution  of  Heat  in  the  Formation  of  Phos- 
phorous Acid,  Ortho-Phosphoric  Acid,  and  Hypo- 
Phosphorous  Acid  from  their  Elements. —  Julius 
Thomsen. 

Evolution  of  Heat  during  the  Formaticn  of 
Arsenic  and  Arsenious  Acids  from  their  Elements 
Julius  Thomsen.— These  two  papers  cannot  be  usefully 
abridged. 

Ortho-Cresol,  and  certain  other  Bodies  of  the 
Ortho  Series. — A.  Kekule. — From  otho-toluydin  it  is 
easy  to  obtain  an  iodo-toluol,  which  boils  at  205'  to  2o5,5* 
(an9  if  the  whole  column  of  mercury  is  immersed  in  the 
vapour). 

Nitrophenol  and  Dioxybenzol.— H.  Salkowski.— Not 
adapted  for  abstraction. 

Identity  of  Walter's  Moringic  Acid  with  Oleic 
Acid.— K.Zaleski. — The  so-called  moringaic  acid  appears 
to  be  merely  an  impure  oleic  acid.  The  author  remarks 
that  in  certain  cases  ultimate  analysis  fails  to  throw  a 
satisfactory  light  on  the  composition  of  bodies  without 


aldebyd  green.  This  phenomenon  is  parallel  with  the  their  derivatives  and  products  of  decomposition  are 
anomalous  dispersion  described  by  Kundt  (Pogg.  Am.,  j  studied. 


Patents. 
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Constitution  of  Phenyl-Bromethyl.— E.  Bandrowski. 
—  A  hypothetical  paper. 

Explanation. — H.  List. — A  note  bearing  on  the  peuce- 
danin  controversy  (No.  %.,  p.  901). 
Reply.—  W.  Weith. 

Remarks  on  the  above  Reply.— A.  VV.  Hofmann. — A 
continuation  of  the  controversy  on  the  desulphurisation  of 
phenyl-mustard  oil  (See  Bcrichte,  vii.,  523  and  814). 


Gaztttta  Chimica  Italiana,  Anno  tv.,  Fascicolo  5,  1S74. 

Extraction  of  Sulphur. — F.  Sestini. — If  sulphur  and 
gypsum,  both  finely  pounded,  are  mixed  and  heated  in  a  long 
test-tube  in  the  oil-bath,  when  the  temperature  reaches  to 
between  1 15°  to  1200  the  sulphur  melts.and  the  gypsum  floats 
upon  its  surface.  If  the  temperature  is  maintained  for  an 
hour  within  these  limits,  nothing  further  ensues  beyond 
the  occasional  escape  of  a  bubble  of  watery  vapour,  which 
condenses  on  the  sides  of  the  tube.  But  if  the  tempera- 
ture is  raised  beyond  130",  the  production  of  watery  vapour 
is  increased  to  such  an  extent  as  to  form  a  kind  of 
effervescence,  whilst  a  faint  odour  of  sulphuretted  hydro- 
gen accompanies  the  vapour.  If  the  temperature  is 
carried  up  to  165°  the  liberation  of  steam  soon  decreases 
as  the  liquid  sulphur  becomes  viscid,  and  hinders  the 
vapour  from  escaping  freely.  If  sulphur  and  gypsum  are 
heated  in  a  covered  crucible  to  450°  anhydrous  sulphuric 
acid  is  formed,  and  sulphide  of  calcium  remains.  Thus, 
at  130°,  the  gypsum  loses  water  and  becomes  anhydrous, 
whilst  at  higher  temperatures  the  sulphur  takes  oxygen 
from  the  sulphate  of  lime.  These  phenomena  have  a 
practical  bearing  upon  the  extraction  of  sulphur  by  distil- 
lation, since  the  minerals  often  contain  sulphur. 

Action  of  Sulphur  upon  Earthy  Carbonates, 
especially  upon  Neutral  Carbonate  of  Lime. — Prof. 
Egidio  Polacci. — In  a  former  paper  the  author  has  shown 
that  a  mixture  of  sulphur  and  carbonate  of  lime,  moistened 
with  water  and  exposed  to  the  air,  becomes  converted  into 
sulphate  of  lime.  He  has  now  satisfied  himself,  by  many 
experiments,  that  in  certain  natural  circumstances  sulphur 
may,  by  itself,  combine  with  atmospheric  oxygen  so  as  to 
produce  sulphuric  acid.  Besides  carbonate  of  lime,  other 
earthy  carbonates  may  become  converted  into  sulphates  in 
contact  with  sulphur.  He  considers  that  if  gypsum  meets 
with  carbonate  of  potash,  soda,  or  lithia  in  the  soil  there 
is  production  of  sulphates  of  potash,  soda,  or  lithia,  and 
of  carbonate  of  lime  :  carbonate  of  ammonia  decomposes 
it,  and  fixes  ammonia  by  forming  sulphate  of  ammonia 
and  carbonate  of  lime.  Gypsum  converts  into  sulphates 
all  the  soluble  alkaline  carbonates,  which  is  probably  the 
origin  of  the  alkaline  sulphates  met  with  in  natural  soils. 

Chemical  Researches  on  Turkey  Red.— Professor 
Abelardo  Romegialli.— This  paper  does  not  admit  of 
abstraction. 

Reports  from  the  CEnological  Station  of  Asti.— 
The  report  consists  of  papers  on  the  quantitative  deter- 
mination of  ocnocyanin,  by  E.  Grassi ;  experiments  on  the 
fermentation  of  must  *,  an  experiment  on  alcoholic  fermen- 
tation ;  reply  to  a  letter  of  Signor  Negri,  all  by  the  tame 
author ;  and  a  new  method  of  determining  glucose  and 
tannin  in  wines  and  musts,  by  I.  Macagno. 


Reimann's  Farbtr  Zeitung,  No.  37,  1J74. 
This  number  contains  the  commencement  of  a  paper  on 
dyeing  ombres  and  double  ombres ;  a  continuation  of  the 
article  on  dyeing  felt  hats ;  Schlumberger's  code  of  in- 
structions for  printing  upon  woollens,  silks,  and  calicoes 
with  his  coal-tar  colours  ;  receipts  for  dyeing  a  brown  and 
a  Bismarck  on  silk  goods  with  cotton  warps ;  for  a  chamois, 
a  dark  brown,  a  black,  a  drap,  and  a  bright  fast  pansy  on 
wool ;  a  brown  on  woollen  yarn ;  a  prussian  blue  on 
woollen  cloth;  a  dark  blue  on  " bciderwand";  and  for 
printing  a  bright  fast  brown  on  cotton  yarns  and  calico. 


Meister  Lucius,  and  Bruning's  patent  for  the  produc- 
tion of  artificial  alizarin  is  as  follows :— Heat  purified 
anthracen— melting-point  207°  to 210'— in  pansof  earthen- 
ware  or  enamelled  iron  along  with  one-fourth  its  weight 
chromate  of  potash,  and  twelve  times  its  weight  nitric 
acid  of  the  sp.  gr.  1*05  for  three  hours.  Dissolve  the  crude 
anthrachinon  in  6  parts  of  boiling  nitric  acid,  of  sp.  gr.  1*5. 
The  solution  is  complete  when  no  anthrachinon  separates 
out  on  cooling.  From  this  solution  mono-nitro-anthra- 
chinon  is  precipitated  as  a  yellow  deposit  on  adding  water, 
and  is  washed,  dried,  mixed  with  9  to  12  parts  of  solution 
of  hydrate  of  soda,  of  the  sp.  gr.  1-4,  and  heated  to  170° 
to  220°,  until  a  portion  withdrawn  is  found  to  give  no 
additional  precipitate  when  mixed  with  hydrochloric  acid. 
The  mass  is  then  allowed  to  cool,  dissolved  in  boiling 
water,  filtered,  and  mixed  with  an  acid  which  causes  the 
colouring  matter  to  be  deposited  as  a  yellowish  brown 
sediment. 


PATENTS. 


ABRIDGMENTS  OF  PROVISIONAL  AND  COMPLETE 
SPECIFICATIONS. 

Improvement!  in  the  preservation  of  mtit  or  animal  substances. 
John  Garrett  Tongue,  of  the  firm  of  Tongue  and  Birkbeck,  patent 
scents  and  engineer!,  34,  Southampton  Buildings,  Chancery  Lane, 
Middlesex.  (A  communication  from  Julius  August  Heinrich 
Damkochler,  Berlin.)  February  9,  1874.— No.  $oj.  This  invention 
consists  in  first  drying  the  meat  at  a  temperature  01  about  35  to6o°  R. 
until  a  thin  coating  or  crutt  ii  formed  all  over  it.  It  it  then  packed 
in  cases  containing  bard  dry  salt,  in  which  the  meat  is  entirely  im- 
bedded. 

Improvements  in  obtaining  a  white  pigment,  and  in  theproeeu  ent- 
toyed  therefor.  John  Uryson  Orr,  manufacturing  chemist,  Glasgow, 
.anark,  N.B.  February  10,  1874. — No.  317.  The  features  of  novelty 
which  constitute  this  Invention  are— First.  The  production  of  a  com- 
pound or  combination  of  barium  sulphate  and  zinc  sulphide.  Second. 
The  chilling  of  the  said  compound  or  combination  so  as  to  increase  its 
density,  and  impart  body  thereto. 

Improvement!  in  the  manufacture  and  production  of  common  tall, 
and  in  the  apparatus  employed  therein.  Frederick  Bale,  Government 
science  teacher,  Coventry  Hospital,  Droitwich,  Worcestershire. 
February  10,  1874. — No.  521.  Thia  invention  hat  for  its  object  im- 
provements in  the  manufacture  and  production  of  common  aalt, 
whereby  a  great  saving  in  time  and  expense  will  be  secured.  This  ia 
accomplished  by  bringing  the  salt-cake  and  alkali  manufacture  into 
the  common  aalt-making  districts,  and  passing  the  hydrochloric  acid 
evolved  into  the  brine,  and  thus  precipitating  the  sodic  chloride  or 
common  salt. 

Improvements  in  the  manufacture  of  building  materials  and  other 
similar  products.  Joseph  Delton,  Boulevard  de  Strasbourg,  Paris. 
February  10,1874. — No.  323.  This  consists  in  producing  imitation 
stone,  marble,  brick,  as  well  aa  tiles  and  ceramic  blocks  of  all  lands, 
by  a  composition  of  powdered  limestone  and  sand  with  magnesia, 
chloride  of  magnesium,  and  carbonate  of  soda.  These  being  ail  well 
mixed  are  moulded  into  the  form  desired,  when  the  three  last-named 
ingredients  react  chemically,  and  the  whole  mass  becomes  firmly 
aggregated. 

Improvements  in  the  manufacture  of  site.  Thomas  Blackburn, 
manufacturing  chemist,  Mellor,  near  Blackburn,  Lancaster.  Feb- 
ruary 12,  1874. — No.  340.  My  invention  consists  in  combining  chloride 
of  zinc,  or  any  other  suitable  salt  of  zinc,  or  salts  of  alumina  or  mag- 
nesia, caustic  potash,  sulphite  of  soda,  or  potash  and  water,  either  with 
or  without  farinaceous  matter,  or  china  clay,  or  soap-stone,  or  gum,  or 
glue,  or  other  adhesive  substances. 

Improvements  in  precipitating  metallic  copper  from  its  solutions,  and 
in  obtaining  a  utuisable  material  from  the  agent  employed  lor  the 
purpose.  John  Thomson  Duncan,  accountant,  Glasgow,  Lanark, 
Scotland.  |A  communication  from  Thomas  Sterry  Hunt,  Boston, 
Mass.,  U.S.A.)  February  12,  1874.— No.  346.  Tin-plate,  scrap,  or 
waste  ia  used  for  precipitating  copper  from  ita  aolutiona,  and  the 
adhering  tin  ia  saved.  The  copper  aolutiona  contain  protochloride  of 
copper,  and  a  sulphate  of  soda  or  other  bate.  The  tin  ia  recovered  by 
its  solution  and  precipitation  aa  an  oxide. 

Improvements  in  the  production  of  artificial  fuel.  Lieut-Colonel 
Alexander  Frederic  Corbett,  Doncaster,  York.  February  14,  1874. — 
No.  568.— The  fuel  it  composed  of  3  lbs.  by  weight  of  powdered  char- 
coal, 6  lbs.  clay  or  clayey  earth,  and  I  gallon  of  liquor,  into  which  6  or 
7  lbs.,  dried  cattle  dung  or  peat  have  been  stirred.  These  ingredients 
are  added  and  mixed  separately,  and  formed  into  a  stiff  paste  mortar- 
like, and  shaped  by  hand,  or  moulded,  and  dried. 

Improvements  in  purifying  alcohol,  and  in  the  apparatus  employed 
therein.  Comtc  de  Beaurcpairc  de  Louvagny,  Boulevard  de  Stras- 
bourg, Paris.  February  17,  1874.— No.  501.  This  consists  chiefly  in 
purifying  alcohol,  while  being  distilled,  01  ita  etherous  impurities  by 
making  use  of  the  fact  that  ether  volatilises  at  a  lower  temperature 
than  alcohol.  Air  it  pumped  into  a  boiler  containing  the  alcohol  to  be 
purified,  raised  to  auch  •  heat  that  the  ether  it  volatile  while  th« 
alcohol  remains  fixed,  and  the  air  bubbling  through  the  liquid  carries 
I  off  the  ether. 
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Improvements  n»  the  production  of  salicylic  acid,  and  rf  the  isomeric 
and  homologous  acids.  John  Henry  Johnson,  Lincoln  a  Inn  Fields, 
Middlesex.  (A  communication  from  Prof.  Hermann  Kolbc,  Leipzig, 
Saxony.)  February  17,  1874.— No.  595.  The  essential  features  of  this 
invention  consist  in  the  production  of  salicylic  acid,  and  of  other  acids 
of  the  aromatic  series,  by  the  action  of  carbonic  acid  :;.>»  on  carbolic 
acid,  creaolic  acids,  or  a  mixture  of  them,  in  presence  of  alkalies  or 
alkaline  earths,  or  a  mixture  of  them. 

NOTES  AND  QUERIES. 

Extracts  of  Indigo.— Could  any  of  the  contributors  to  your  valuable 
paper  give  the  readers  of  the  Chemical  News  an  article  on  the  manu- 
facture of  extracts  of  indigo,  as  it  ia  becoming  an  important  article  of 
manufacture  in  West  Yorkshire?  Works  for  its  manufacture  are  in- 
creasing yearly.— F.  Grsbn. 

Aniline  Black. — Can  you  kindly  inform  me,  through  the  medium 
the  Cmncal  News,  of  the  simplest  method  of  producing  a  soluble 
aniline  black,  to  use  for  a  writing  Ink  ?  I  have  made  nearly  every 
other  colour,  but  cannot  succeed  in  getting  a  good  black,  the  nearest 
approach  being  a  dirty  brown.  I  have  made  a  green  paste  which  turns 
blackish  with  NH.HO,  by  treating  aniline  with  HC1  +  MnO„  but  it  will 
not  dissolve  in  alcohol.  Its  best  solvent  (MCI)  makes  a  green  solution. 
—A.  Pckcy  Smith. 

Araenic  Fluoride.— In  reading  Mr.  Macivor's  piper.  ■•  On  Arsenic 
Fluoride,"  there  is  one  point  I  cannot  understand.  How  is  it  that  in 
the  reaction  water  is  produced  in  the  exact  quantity  to  convert  the 
AsF,  into  A«,0,  and  6HF,  and  yet  under  these  circumstances  AsF, 
distils  over,  seeing  that  in  the  next  sentence  he  says  "water  imme- 
diately decomposes  it."  I  have  tried  to  make  it  according  to  his 
formula*,  and  with  an  excess  of  sulphuric  acid,  but  I  have  failed  in 
obtaining  AsP,.  Would  Mr.  Macivor  kindly  explain  the  above  ?— N. 
T.  JoXts. 

Elastic  Compoaition.— Can  you  kindly  assist  me  by  telling,  through 
your  journal,  how  to  render  glue  or  gelatin  permanently  elastic,!.'., 
not  to  shrink  and  get  dry  on  the  outside.  I  have  heard  it  can  be  done 
by  addition  of  glycerin,  but,  though  I  have  tried  several  proportions, 
have  not  yet  been  successful;  or  that  it  can  be  attained  by  immersing 
the  article  in  some  chemical  substance.  Glue  and  treacle  answers  well 
for  common  dark  work,  but  I  want  to  make  some  much  lighter.  Or,  if 
there  is  no  means  of  using  gelatin,  &c,  if  you  could  give  me  a  hint  of 
the  composition  of  the  enclosed,  or  refer  me  to  a  work  that  I  could 
find  it  in,  you  would  much  oblige  me.— E.  M. 


MEETINGS  F0R_THE  WEEK. 

Monday.  Nov.  and. — Royal  Institution, 3.  General  Monthly  Meeting. 

Thursday,  sth.— Chemical.  8.  Dr.  C.  Schorlemmer,  "On  Methyl- 
Hexyl  Csrbinol."  Dr.  C.  R.  A.  Wright.  "  On  the 
Action  of  Organic  Acids  and  their  Anhydrides 
on  the  Natural  Alkaloid.."  Dr.  j.  L.  W.  Thudi- 
chum,  "  Further  Researches  on  Bilirubin  and  ita 
Compounds."  Dr.  Stenhouse,  "Action  of  Bro- 
mine in  the  Presence  of  Water  on  Bromo-Pyro- 
gallol  and  on  Brumo-Pyrocatcchin." 

TO  CORRESPONDENTS. 

3.  UA  Afa</rf. -Received  with  thanks;  it  shall  appear  in  an  early 

""a  Subscriber.— Wagner's  "Chemical  Technology,"  published  by 
J.  and  A.  Chuichill. 


Now 


NEW  WORK  FOR  STUDENTS, 
y,  royal  8vo.,  78J  pp.,  cloth,  with  Analytical  Tables  and 
Copious  Index,  price  i$s., 

An  Introduction  to  Pharmaceutical  and  Medical 
CHEMISTRY  (Theoretical  and  Practical),  by  Dr.  John 
Mi  iei,  M.A.,  F.C.S.,  Lecturer  on  Chemistry  at  the  South  London 
School  of  Pharmacy,  and  Public  Analyst  for  Lambeth,  Southwark, 
Uermondsey,  Rotbcrhithe,  Newington,  and  Wandsworth. 

First  Years' Students  will  find  this  work  specially  simple  and  easy 
of  comprehension. 

'Rarely  do  we  recollect  meeting  with  an  instance  in  which  an 
subject  has  been  handled  with  more  originality  and  happy 
tan  that  which  occurs  in  the  description  of  the  formulation  of 
salts.  .  .  .  The  secret  of  Dr.  Muter's  success  as  a  teacher  un- 
doubtedly lies  in  what  we  may  call  his  power  of  '  systematizing.'  His 
method  bears  the  same  relation  to  other  methods  as  the  natural  system 
of  classification  of  plants  bears  to  the  Linnatan  system.  It  is  rational 
I  ol  empirical."— Chemist  and  Druggist,  Sept.  15, 1874. 

London:  S1MPKIN  Sc  MARSHALL. 
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MPROVED  and  ECONOMIC  COOKERY. 


—Use  Licbig  Company's  Extract  of  Meat  as  "  stnek"  for 
beef-tea,  soups,  made  dishes,  and  sauces :  gives  fine  flavour  and  great 
strength.  Invariably  adopted  in  households  when  fairly  tried.  Caution. 
—Genuine  only  with  Baron  Liebig's  facsimile 


Now  ready,  royal  8vo.,  764  pp.,  cloth,  with  over  aoo 
price  34s. 

TZTlements  of  Metallurgy:  a  Practical  Treatise 

'  on  the  Art  of  Extracting  Metalsfrom  their  Ores.  ByJ.AKlHUX 
Phillips,  M.  Inst.  C.E.,  F.G.S..  F.C.S.,  &c,  Ancicn  Elcvc  de  I  F.cole 
des  Mines,  Paris ;  Author  of  "Mining  and  Metallurgy  oi  Gold  and 
Silver,"  Sic. 

"There  is  certainty  no  treatise  in  the  language  calculated  to  prove 
of  such  general  utility  to  the  Student  really  seeking  sound  practical 
information.  .  .  .  The  value  of  the  book  is  almost  insslimabie."— 
Xtimng  Journal. 

London:  CHARLES  GRIFFIN  &  CO.,  10,  Stationers'  Hall  Court. 


South  London  School  of  Pharmacy,  325,  Ken- 
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of  the  late  Royal  Polytechnic  Institution  and  the  Royal  Naval  College 
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examinations. 
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Analyses,  Assays,  and  Practical  Investigations; 
Patents,  &c, conducted. 
For  prospectus, &c, apply  to  Prof.  E.  V.  G.,44iBerners  street. 


Professor  Tennant's  Lectures  on  Rocks  and 
METALLIC  MINERALS  st  King's  College  are  given  on 
Wednesday  and  Friday  mornings  from  o  to  10  o'clock,  and  on  Thurs- 
day evenings  from  8  to  9.  The  Lectures  commenced  Thursday, 
January  22nd,  and  will  be  continued  to  Easter. 

PRIVATE  INSTRUCTION  in  GEOLOGY  and  MINERALOGY 
can  be  had  by  Professor  Tennant  at  his  residence,  149,  Strand,  W.C., 
by  those  unable  to  attend  public  Lectures. 

Water-glass,  or  Soluble  Silicates  of  Soda 
and  Potash,  in  large  or  small  quantities  and  either  solid 
or  in  solution,  at  ROBERT  RUMNEY'S,  Ardwick  Chem  cal 
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LITERARY. 
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Bitths,  Deaths,  and  Marriages  searched  for.  Messrs.  PATERSON  & 
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ANALYSIS  OF   BUFFALO  BONES 

AS  COLLECTED  FROM  THE  GRf  \T  PLAINS  OF  AMERICA. 
Hy  J.  W.  MAl.I.UT, 
Professor  of  C.icT:Mry,  University  of  Virginia. 

Amongst  the  materials  coming  into  commercial  use  for  the 
manufacture  of  phy.sph.ttic  manure:*  arc  the  dry  and  par- 
tially bleached  bones  of  the  buflalo  (bison),  annually  killed 
in  great  numbers  upon  the  plains  of  the  interior  of  the 
American  Continent,  both  by  Indians  and  white  men,  many 
of  these  bones  having,  doubtless,  lain  exposed  to  the 
weather  for  very  long  periods  of  time. 

A  few  months  ago  a  sample  fell  into  my  hands  of  this 
material  in  a  ground  state,  the  fragments  ranging  from  the 
size  of  a  pea  downwards.  A  carefully  conducted  analysis 
afforded  the  following  results,  which  may  be  worth  record- 
ing, as  a  little  addition  to  our  knowledge  of  bone  as  affected 
by  exposure  to  the  atmosphere.  It  will  be  seen  that  the 
amount  of  nitrogenous  organic  matter  remaining  is  quite 
large,  notwithstanding  the  brittle  condition  of  most  of  the 
bone. 
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fuming  nitric  acid,  fusion  with  mixed  alkaline  nitrates  and 
carbonates,  cr  deflagration  with  potassium  nitrate  alone, 
but  pressure  of  business  prevented  me  from  completing  my 
experiments  earlier.  After  many  trials  attended  with  in- 
different success,  I  eventually  adopted  the  following,  as 
being  a  process  combining  simplicity  with  rapidity  and 
uniform  accuracy  of  results  : — 

One  grm.  of  coal  or  coke  in  fine  powder  and  1  grm.  of 
pure  lime  are  mixed  in  a  platinum  capsule  9  cm.  in 
diameter,  havingperpendicular  sides  1-3  cm.  in  depth,  and 
weighing  about  30  grms.;  distilled  water  is  then  added  in 
sufficient  quantity  to  form  a  thin  paste  of  the  consistency 
of  cream,  and  the  whole  stirred  with  a  short  glass  rod  until 
the  operator  is  sure  that  every  particte  of  the  fuel  under 
examination  is  in  perfect  contact  with  the  solution  of  cal- 
cium hydrate.    The  capsule  is  now  heated  upon  a  thick 
cast-iron  plate  by  means  of  a  Bunscn's  burner,  and  as  soon 
as  the  mass  becomes  dry,  which  is  speedily  accomplished, 
it  is  stirred  into  a  coarse  powder,  and  heated  to  bright  red- 
ness in  a  muffle  for  about  twenty  minutes,  at  the  end  of 
which  time  the  whole  of  the  carbon  will  have  undergone 
combustion.    The  capsule  is  allowed  to  cool,  and  3  c.c.  of 
a  concentrated  solution  of  ammonium  nitrate  are  added. 
In  making  this  addition,  care  must  be  taken  not  to  allow 
the  solution  to  mix  too  freely  with  the  assay,  otherwise 
loss  of  substance  is  sure  to  result  from  the  energetic  action 
of  the  calcium  oxide  upon  the  ammonium  salt.    It  is  best 
to  scrape  a  portion  of  the  lime  from  the  bottom  of  the 
platinum  vessel,  and  to  drop  the  solution  gradually  upon 
the  bare  spot  from  a  pipette.    The  mass  is  again  brought 
to  dryness  and  heated  to  redness  for  five  minutes,  then 
cooled,  dissolved  in  dilute  IIC1.  and  the  sulphur  determined 
as  BaS04  in  the  usual  manner. 

In  order  to  test  the  value  of  this  process,  a  sample  of 
Durham  coke,  known  to  contain  about  1*5  per  cent  of  sul- 
phur, was  taken,  and  the  sulphur  carefully  determined 
three  times  by  the  old  process  of  deflagration  with  potas- 
sium nitrate,  and  three  times  by  the  new  lime  process,  and 
the  following  results  were  obtained,  respectively:— 

Drflnrrmion 
with  K\Oj. 

cr  1-450 
=  1*380 
=  I^tO 


I. 

3- 


Sulphur 


Ombuition 

wi-.h  c»n. 
1-440 

l-4.,o 
1-450 


•  Containing  nitrop;cn^  Hone  »J  received,  -971  ;  dried  at        4  }*:. 
t  Thermometer  ^  2/  C,  barometer  ^-  m.m 
weighed  i-tT  for  analysis. 

University  "f  Virginia, 

Oct  K\  iS;t. 


Mean  —  1446  "'443 
I  believe  the  minimum  in  the  results  from  deflagration 
to  be  due  to  overheating,  and  the  maximum  to  presence  of 
undecomposed  nitrate  in  the  solution,  and  consequent 
contamination  of  the  B.iSf)4. 

This  short  note  would  be  incomplete  without  my  acknow- 
ledgment of  the  aid  I  have  received  from  my  senior 
a«sist, int.  Mr.  W.  Edwin  Jack,  in  the  performance  of  the 
many  analyses  I  have  found  necessary. 

Anahtic.il  I  nborat  ry,  Darlington, 

tkt^b'.r  -r.  i^r-t 


ON   THE   DETERMINATION   OF  SULPHUR  IN 
COAL   AND  COKE. 
Ry  W.  F.  K.  STOCK.  I  CS. 

It  is  proposed  by  Eschka  {Chen.  Ctntr.,  1S74,  301)  to 
determine  sulphur  in  coal  or  coke  by  the  combustion  of 
the  fuel  by  atmospheric  oxygen,  in  contact  with  mixed 
sodium  carbonate  and  magnesium  oxide  in  a  platinum 
crucible,  and  to  secure  the  conversion  of  any  other  uxygen 
or  sulphur  compounds  into  sulphates  by  subsequent 
ignition  with  ammonium  nitrate. 

For  three  months  prior  to  Eschka's  communication,  I 
had  been  endeavouring  to  devise  a  more  satisfactory  method 
than  any  of  those  in  general  use.  such  as  oxidation  by 


THE  DISAPPEARANCE  OF  ORGANIC  MATTER 

IN  WATER  RUNNING  THROUGH  IRON  PIPES. 

By  A.  WYNTKK  ULYTII,  M.K.C.S  ,  A.K  C.  Ac. 
Anaiyit  to  the  County  of  Devon,  Medical  Officer  of  Health,  &c. 


The  continuous  oxidation  of  nitrogenous  substances  ir. 
ordinary  running  water  freely  exposed  to  air  has  been  !.;■;.•.: 
known;  but  that  organic  matter  disappears,  and  t'.at  w  :...v 
becomes  purer,  by  : imply  running  a  certain  distance  i.j 
closed  pipes,  is,  I  believe,  a  fad  not  gem-rally  known,  and 
of  considerable'  importance  to  the  sanitary  engineer  and 
hygicnist. 

liolh  the  supplies  given  in  the  table  are  intermittent, 
and  therefore  it  is  possible  that  in  places  the  pipes  may  be 
rusty,  although  I  am  assured  that  the  glared  iron  pipe:- 
used  for  water-mains  do  not  rust ;  but,  if  they  do,  the  puri 
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fication  would  be  easily  explained.  The  samples,  both  of 
the  Barnstaple  and  Ilfracombe  supply,  were  taken  in  the 
same  day.  At  Barnstaple,  first  R  was  carefully  collefted ; 
we  then  walked  slowly  down  to  A,  half  a  mile  from  R; 
from  thence  to  B,  half  a  mile  from  A  ;  and  from  thence  to 
C,  half  a  mile  from  B.  The  last  sample,  C.  shows  a  differ- 
ence in  total  ammonia  of  0  08  m.grm. ;  the  nitrates  are 
certainly  not  increased,  rather  the  reverse.  The  Ilfracombe 
supply  was  sent  to  me  by  the  urban  sanitary  authority,  and 
was  collected  with  great  care  in  the  same  day.  There  is 
a  remarkable  difference  between  the  same  water  before  and 
after  it  courses  through  the  iron  mains. 
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NOTE   ON   A  SAMPLE  OF  GENUINE 

BLACK  TEA. 
By  A.  WYNTER  BLYTH,  M.R.C.S 
Ami*  st  to  the  County  of  Devon.  Mcdi 


A  K.C.,  Ac  , 
al  Officer  of  Health, 


&c. 


It  is  well  to  accumulate  evidence  on  genuine  articles  of  food. 
In  this  short  note  I  have  nothing  new  to  offer ;  its  only  value 
arises  from  the  fact  that  the  tea  examined  was  grown  upon 
my  brother-in-law's  (Dr.  Shortt's)  own  plantation  in  India, 
and  transmitted  to  me  from  Madras,  so  that  all  suspicion 
of  adulteration  is  excluded.  The  assay  confirms  the 
analyses  of  Peligot,  Wanklyn,  and  Allen,  but  the  yield  of 
ammonia  from  too  m.grm-t.  is  rather  higher  than  Mr. 
Wanklyn'a  average,  who,  1  believe,  puts  it  at  071  ro.grm. 

Genuine  Indian  Black  Tea. 

The  Tea  taken  in  its 


ordinary  Mate. 
Per  cent. 
33900 


Extract;  •  

.  ,  1  Soluble    2  863 1  , ,  ,  . 

A"h  {insoluble  y2bi\    "    "  55,0 

Tannin    11*500 

Total  ammonia  yielded  from  100  m.grms.  of  tea-=0'85 
m.  rrms. 
B  -r.ii  r  pie,  October  jo,  1374. 


DETERMINATION    OF  AVAILABLE 
IN  SPENT  OXIDES. 
By  H.  B.  YARULEY. 


SULPHUR 


Tin*,  fdlowing  process  for  this  determination  has,  I  under- 
stand, been  introduced  by  some  chemist  (?) :— • 

\  w<  ighed  portion  is  placed  in  an  apparatus  similar  to 
that  as-  d  in  determining  oil  in  oil-cakes,  &c,  by  means  of 
L 1  lit  1 ,  using  bisulph  de  of  carbon  in  place  of  the  ether,  the 
nn-t-riK  dissolved  out  by  the  reagent  being  weighed  as 
sulphur. 


(Chimical  Nfws, 

1     Nov.  6,  i8y    ?p  — 

With  a  view  to  testing  the  accuracy  of  the  above  [ 
cess,  I  have  made  four  or  five  trials  of  it  on  different  s" 
pies,  only  one  of  which  gave  results  anything  near  corr 
ness,  the  figures  then  being — 

By  nitric  acid  oxidation,  38*44  per  cent  total  sulphur. 

5  05      „      sulphur  as  S03.  " 

33*39     »      available  sulphur. 
By  bisulphide  of  carbon  33  72  per  cent  sulphur. 

This  sample,  however,  appeared  remarkably  free  from 
tarry  impurities,  though  the  extracted  sulphur  was  here 
slightly  discoloured.  In  another  sample,  the  bisulphide 
process,  distilling  over  twice,  gave  2  per  cent  too  much, 
and  distilling  only  once,  4  per  cent  too  low  ;  in  each  case 
the  extracted  sulphur  being  very  dark-coloured,  and  wher 
heated  leaving  a  considerable  carbonaceous  residue,  whicl 
was  completely  burnt  on  further  heating  in  the  blowpipe 
flame.    This  was  a  very  dark,  strong-smelling  sample. 

From  these  data,  it  would  appear  that  this  process 
perfectly  unreliable.  I  have,  however,  found  it  extreme..,' 
useful  when,  as  often  happens  during  oxidation  with  nitric 
acid,  the  sulphur  is  separated  in  small  globules.  The 
samples  containing  very  often  a  quantity  of  organic 
matters,  piece  of  sawdust,  &c,  not  destroyed  by  the  nitric 
acid,  the  weight  of  the  globules  cannot  be  determined  by 
drying  the  insoluble  residue,  burning,  and  calculating  the 
loss  as  sulphur.  In  these  cases,  the  separated  sulphur 
can  be  easily  and  quickly  ascertained  by  extracting  with 
the  bisulphide,  other  matters  soluble  in  the  reagent 
having  been  destroyed  during  oxidation. 


ON 

BENZO-N1TROTOLUIDIDE,  AND  THE  ACTION 
OF  REDUCING  AGENTS  UPON  IT. 
By  CHICHESTER  A.  BELL,  M.B. 

In  Chemical  News,  vol.  xxix.,  p.  167,  I  described  an 
attempt  to  produce,  by  the  action  of  alcoholic  ammonium 
sulphide  on  benzonitranilide,  the  oxygen-free  base— 

C6H4" 

C7Hj  "  Ln„ 

H  J 

analogous  to  the  compounds  described  by  Hobrecker* 
under  the  titles  ethenyl-diamido-toluol  and  ethenyl- 
diamido  xylol,  obtained  by  the  action  of  nascent  hydrogen 
on  acet-nitramido-toluol  and  acet-nitramido-xylol.  The 
attempt  was  unsuccessful ;  the  nitranilide  simply  passed 
into  a  phenylen-diamine,  the  benzoic  radical  remaining 
unchanged. 

In  the  hope  of  effecting  reduction  of  the  benzoyl  group 
also,  I  have  since  submitted  benzo-nitranilide  to  the  action 
of  nascent  hydrogen  developed  from  tin  and  moderately 
concentrated  hydrochloric  acid.  On  heating  the  mixture 
for  some  time,  filtering  while  hot,  and  allowing  to  cool, 
handsome  crystalline  tufts  of  a  double  chloride  were  de- 
posited. Through  the  diluted  solution  sulphuretted  hydro- 
gen was  passed,  so  as  completely  to  remove  the  tin,  the  fil- 
trate concentrated,  and  treated  with  caustic  potash.  From 
the  resinous  precipitate  thus  obtained,  the  base  was  extracted 
by  boiling-water  and  purified  by  repeated  crystallisations. 
Its  identity  with  that  previously  obtained  (by  the  action  of 
ammonium  sulphide)  was  established  by  its  fusing-point 
(125*  C),  and  by  a  platinum  determination  in  its  platinum 
double  salt.    Calculated  for — 

2^C^Hjoj-Ni.HCl).PtCl4  =  23*77  per  cent. 

Found  =  23*45. 

Hobrecker,  in  his  experiments  on  the  fatty  derivatives  of 
the  aromatic  nitramide*,  was  unable  to  reduce  the  acetvl 
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^    1  in  nitracetanilide,  but  succeeded  in  the  case  of 
.Ceto-toluidide.    I  have,  therefore,  formed  a  benzo- 
jtoluidide,  and  submitted  it  also  to  the  adion  of 
cent  hydrogen.    As  I  have  been  unable  to  find  any 
xription  of  this  body,  I  give  a  brief  account  of  its  proper- 

Benzo-nitrotoluidide  is  readily  formed  when  benzoyl- 
chloride  is  allowed  to  ad  diredly,  at  a  gentle  heat,  upon 
nitro-toluidine  (fusing-point,  77-5*  C).  The  reaction  pro- 
ceeds, however,  much  more  smoothly  when  the  two  bodies 
are  brought  together  in  anhydrous  ethereal  solution.  The 
amide  is  thus  almost  completely  precipitated,  whilst  nitro- 
toluidine  hydrochlorate  remains  in  solution.  After  removal 
of  the  ether  by  evaporation,  the  latter  compound  must  be 
extracted  by  boiling-water,  and  the  residual  benzo-nitro- 
*oIuidide  purified  by  repeated  crystallisations  from  boiling 
icohol.  It  is  thus  obtained  in  delicate  pale  yellow  prisms, 
diich,  on  heating,  transiently  assume  a  deeper  colour, 
melts  at  172'  C,  and  by  very  cautious  heating  may  be 
blimed  unaltered.  It  is  insoluble  in  water,  slightly 
hjruble  in  cold  alcohol,  ether,  and  benzol,  readily  so  in 
these  liquids  when  boiling.  Neither  dilute  acids  in  general, 
nor  strong  hydrochloric  acid,  will  dissolve  it.  Cold  sul- 
phuric acid  takes  it  up  freely ;  from  this  solution  it  is  de- 
posited unaltered  on  dilution.  Even  prolonged  boiling 
with  strong  soda-lye  fails  to  decompose  it  to  any  extent ; 
alcoholic  potash  and  boiling  concentrated  acids  readily  ad 
upon  it.    Analysis  yielded  the  following  results : — 

Theory.  Found. 

C   . .    . .    65*62  65  50 

H  ..  4"6g  4-9i 

The  reduction  was  accomplished  by  tin  and  hydrochloric 
acid,  exactly  as  in  the  case  of  benzo-nitranilide,  and  with 
precisely  similar  results.  Any  attempt  to  carry  it  farther, 
either  by  prolonged  heating,  or  by  using  a  highly  concen- 
trated acid,  results  in  the  formation  of  toluylen-diamine 
and  free  benzoic  acid.  Like  its  homologue,  benzoyl- 
toluylen-diamine  is  very  soluble  in  alcohol  and  ether; 
boiling-water  takes  it  up  sparingly,  and  deposits  it  on 
cooling  in  transparent  colourless  prisms  which  melt  about 
1420  to  143"  C.  It  is  readily  soluble  in  dilute  acids;  hot 
concentrated  acids  decompose  it.  Analysis  gave  the 
following  results: — 

Theory.  Found. 

C  ..  74"33  73-89 
H  ..  6'iq  653 

Unfortunately,  the  quantity  of  substance  at  my  disposal 
did  not  admit  of  its  being  obtained  in  a  state  of  absolute 
purity. 

Thus,  in  these  two  instances,  the  attempt  to  reduce  the 
benzoyl  group  was  unsuccessful.  The  failure  might,  per- 
haps, have  been  foreseen.  In  fact,  the  monatomic  group 
(C^HjO)  would,  by  redudion,  become  triatomic,  (C-,Hj)"', 
and  in  a  phenylen-  or  toluylen-diamine  must  be  diredly 
conneded  with  both  atoms  of  nitrogen.  Now,  Hobrecker 
and  Hiibner  and  Retschy*  have  experimented  with  nitra- 
mides  produced  by  the  dired  nitrification  of  the  corre- 
aponding  amides,  and  in  these  compounds  it  is  generally 
admitted  that  the  nitro  and  amido  groups  occupy  contiguous 
positions  in  the  molecule  ;  whilst  in  para-nitraniline  and 
para-nitrotoluidine,  which  I  have  employed,  the  two  groups 
are  widely  separated.  Hence,  the  existence  of  triatomic 
radicals  would  be  possible  in  the  diamines  obtained  by 
redudion  of  the  former  class  of  compounds,  but  impossible 
in  those  derived  from  the  latter. 

It  is  my  intention  to  extend  these  experiments  to  deriva- 
tives of  ortho-nitraniline,  containing  other  radicals  than 
those  of  the  fatty  and  benzoic  series. 
Ste«ven»'»  Hospital  Laboratory,  Dublin. 


Glasgow  Veterinary  College.— Dr.  R.  Carter  Moffat 
has  been  awarded  a  Gold  Medal  and  Diploma  by  the 
Italian  Government  in  recognition  of  the  industrial  inves- 
tigations and  discoveries  made  by  him  in  Italy  recently. 
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ON    ANTHRACEN    AND  ALIZARINE.* 
Hy  FREDERICK   VERSMANN,  PhD.. 
(Continued  from  page  104.) 

Having  thus  obtained  the  anthracen  by  one  method  or 
the  other  in  a  saleable  form,  we  may  next  consider  the 
method  of  determining  its  marketable  value,  and  here  I 
come  to  the  most  unsatisfadory  part  of  the  whole  subjed, 
a  part  which  I  am  anxious  to  thoroughly  ventilate. 

In  other  commercial  analyses  the  results  obtained  by 
the  chemist,  in  almost  all  cases,  is  expressed  in  percentage 
of  a  definite,  pure,  chemical  compound,  from  which,  by 
simple  calculation,  the  real  and  exad  value  of  the  mer- 
chandise is  ascertained  ;  no  room  is  left  for  manipulating 
the  analysis  or  for  introducing  modifications,  by  which  the 
result  is  affeded.  This  is  unfortunately  not  the  case  with 
the  anthracen  tests.  I  have  already  drawn  attention  to 
the  difficulty  of  the  manufadurer  has  to  contend  with  in 
separating  the  one  hydrocarbon  from  the  whole  series,  and 
if  this  is  the  case  on  the  large  scale,  the  difficulties  no 
doubt  increase  with  a  laboratory  experiment,  and  the 
chance  of  really  trustworthy  quantitative  determination 
becomes  almost  hopeless.  I  repeat,  the  impurities  which 
influence  the  value  of  the  article  are  in  all  their  physical 
properties  so  similar  to  anthracen  itself,  that  it  is  im- 
possible to  effed  a  complete  separation,  either  by  solution, 
sublimation,  or  other  mechanical  means  ;  nor  do  we  know 
as  yet  of  a  convenient  and  entirely  satisfadory  process  by 
which  anthracen  might  be  converted  into  a  definite  and 
distind  chemical  compound,  different  from  analogous  pro- 
duds  obtained  from  the  impurities. 

A  short  account  of  the  usual  anthracen  tests  will  bear 
out  my  opinion.  The  first  few  parcels  of  anthracen  were 
sold  without  any  analysis  whatever,  and  perhaps  neither 
buyer  nor  seller  knew  what  kind  of  bargain  he  had  made, 
but  soon  the  German  alizarine  makers  looked  up  the  tar 
distillers  all  over  the  country,  and  it  became  necessary  to 
adopt  some  kin  d  of  test  for  determining  the  quality  and 
value  of  this  new  produd. 

Dr.  Gessert,  of  Elberfeld,  in  first  introducing  the  alcohol 
test,  was  guided  by  the  just  opinion  that  the  commercial 
value  of  a  sample  might  be  ascertained  with  sufficient 
accuracy  by  determining  the  percentage  of  hydrocarbon 
insoluble  in  alcohol,  together  with  its  melting  and  solidi- 
fying point.    The  details  of  the  test  are  as  follows  :— 

Alcohol  Test. 
Take  20  grammes  of  the  well-mixed  sample,  heat  it  in 
a  beaker  glass  with  150  per  cent  of  alcohol,  sp.  gr.  825,  till 
it  gently  boils  ;  then  cool  it  to  15°  C.  (59*  P.),  bring  it  on 
a  filter,  and  wash  with  so  much  alcohol  that  the  filtrate 
measures  400  per  cent.  Dry  the  filter  and  residue  in  a 
water  bath,  detach  the  residue  from  the  filter,  and  weigh ;  the 
weight  multiplied  by  5  gives  the  percentage.  Mix  the 
weighed  residue  well  in  a  mortar,  and  introduce  a  small 
quantity  into  a  narrow  glass  tube,  about  four  inches  long 
and  one-sixteenth  internal  diameter,  and  drawn  to  a  point 
at  one  end  ;  fix  the  tube  and  a  delicate  thermometer  into 
a  small  paraffin  or  ozokorite  bath,  which  heat  gently  and 
gradually.  Note  the  moment  the  anthracen  becomes 
liquid,  i.r..  when  the  first  drop  colleds  at  the  end  of  tube; 
this  is  the  melting-point.  Now  increase  the  temperature 
to  about  220"  C,  remove  the  flame,  and  note  the  moment 
the  liquid  becomes  solid  again,  this  is  the  solidifyin^-point, 
which  with  good  samples  should  be  nearly  the  same  as 
the  melting-point ;  the  mean  of  the  two  is  the  final 
point. 

Now.  we  know  pure  anthracen  nvl:s  and  solidifies  at 
213°  C,  and  in  order  to  make  the  test  really  accurate,  the 
percentage  of  insoluble  should  b;  of  su?h  quality  a«  to 
melt  exadly  at  that  temperature  ;  but  even  then  it  might 
not  be  pure  anthracen,  because  some  of  the  impurities 
have  a  lower  and  others  a  higher  melting-point,  and  a 
mixture  of  the  two  might  melt  at  2:3'  C.  Thi«,  however, 
is  a  question  which  need  not  be  considered,  because  such 
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.1  mixture  would  show  a  wide  difference  in  the  melting 
and  solidifying  point,  while  with  a  pure,  definite  compound 
they  should  bo  very  nearly  the  same.  The  determination 
of  the  melting-point  altogether  is  an  operation  demanding 
great  attention.  First  of  all,  a  very  delicate  thermometer 
is  required,  and  none  should  be  used  without  previous 
comparison  with  a  standard  thermometer ;  very  few 
instruments  are  so  exact  as  not  to  require  a  coirection, 
sometimes  of  several  degrees,  both  in  the  rise  and  fall  of  the 
mercury.  Then,  again,  the  melting-point  of  these  hydro- 
carbons, especially  in  6mall  quantities,  often  varies  in  like 
manner  as  that  of  sulphur,  consequent  to  a  change  in  the 
condition  they  have  assumed  by  previous  melting,  more  or 
less  strong  heating,  or  more  or  less  rapid  cooling. 

Hut,  nevertheless,  although  the  alcohol  test  cannot 
claim  anything  like  analytical  accuracy,  it  may  form  a 
guide  in  fixing  the  approximate  value  of  the  article,  pro- 
vided the  details  of  the  test  always  remain  the  same. 

The  true  melting-point  of  213'  C.  was  never  insisted 
upon,  but  its  maximum  was  first  fixed  at  200*  C.  Com- 
petition  soon  lowered  to  195  C,  and  ultimately  to  igo"  C, 
at  which  it  now  stands,  i.e.,  the  present  alcohol  test 
means  the  determination  of  per  cent  of  insoluble  in 
alcohol,  having  a  melting  point  of  at  least  190'  C. 

Of  course,  everybody  knows  that  is  not  pure  anthracen  ; 
still  the  test  might  be  sufficiently  accurate  for  comparative 
experiment,  if  always  carried  out  in  the  same  manner. 

But  now  mercantile  speculation  and  cleverness  steps  in 
and  suggests  trifling  modifications  for  its  own  benefit. 
Knowing  that  the  less  anhydrous  the  alcohol  is,  the  less 
it  will  dissolve,  or,  in  other  words,  the  higher  the  per- 
centage of  insoluble  will  be,  several  ingenious  people  have 
their  test  made  with  alcohol  of  S30, 835,  or  sometimes  even 
of  840  sp.  gr. 

Again,  an  impure  sample  may  have  a  melting-point 
much  below  190s  C.  Then  the  chemist  is  often  expe&ed 
to  take,  not  the  actual  proportion  of  alcohol,  but  an 
indefinite  quantity,  sufficient  to  bring  up  the  melting- 
point  to  1900  C. 

In  such  cases  the  analyst  is,  of  course,  helpless  ;  he  has 
simply  to  follow  the  instructions  he  may  receive,  and  anv 
protest  of  his  would  perhaps  have  no  other  effect  than  the 
loss  of  a  client. 

The  reason  for  using  alcohol  of  half-a-dozen  different 
specific  gravities  is  obvious;  the  percentage  of  insoluble 
may  thereby  be  increased  or  decreased.  But  such  tticks 
and  manipulations  should  not  be  tolerated  ;  they  throw 
doubt  and  confusion  upon  all  transactions,  and  undermine 
the  value  of  chemical  analysis  altogether. 

Some  time  after  the  alcohol  test  had  been  adopted,  the 
bisulphide  of  carbon  test  was  introduced,  which  is  as 
follows  :— 

"Bisulphide  of  Cart.on  Tf.st. 
Take  10  grammes  of  the  well-m-xed  sample,  place  it  in 
a  wide  mouth  stoppered  bottle,  together  with  30  c.c.  of 
bisulphide  of  caibon,  shake  up  well  and  allow  to  stand  for 
one  hour  at  a  temperature  of  15'  C.  (503  I'.);  then  bring 
the  mixture  on  a  filter,  wash  with  30  c.c.  more  bisulphide 
of  carbon,  and  gently  press  the  filter  <o  as  to  dry  it  as 
much  as  possible;  then  drv  completely  in  a  water-bath, 
detach  the  residue  from  filler  and  weigh ;  the  weight 
multiplied  by  10  gives  the  percentage.  The  melting  and 
solidifying  points  arc  taken  as  above." 

The  principle  uf  this  test  is  so  far  the  same  as  that  of 
the  alcohol  test,  viz.,  that  the  impurities  are  more  soluble 
in  the  liquid  than  anthracen,  and  may  thereby,  partly  at 
least,  be  removed.  We  find  bisulphide  of  carbon  much 
more  active  than  alcohol,  and  on  treating  one  and  the 
same  sample  with  both  tests,  alcohol  invariably  yields  a 
higher  percentage  of  insoluble  with  a  lower  melting-point, 
while  bisulphide  gives  a  lower  percentage  with  a  higher 
melting-point.  There  is  no  fixed  relation  between  the 
two  results.  The  product  of  the  bisulphide  test  seldom 
has  a  melting-point  below  2ooc  C,  while  with  alcohol  very 
few  samples  indeed  show  so  high  a  melting-point.  The 


result  ol  the  bisulphide  test  is  therefore  much  purer,  and 
ou<*ht  to  fetch  a  higher  price  ;  but  as  no  definite  rule  can 
be  adopted,  the  constant  mixing  up  of  the  two  tests  is 
another  source  of  confusion. 

(To  In  continue])- 


NOTICES  OF  BOOKS. 

Causirits  Scifntifiqucs.    By  Henri  de  Parville.  Paris: 
J.  Rothschild. 

Tiierf.  arc  obviously  two  methods  of  compiling  an  annual 
record  of  discoveries  and  inventions.  The  one,  preferred 
in  England,  consists  in  stringing  together  a  number  of 
paragraphs  <m  nnlunl,  if  we  may  use  the  expression,  just 
as  they  are  found  in  scientific  journals  and  in  the  trans- 
actions of  learned  societies.  The  other,  adopted  in  the 
work  before  us,  takes  the  original  bare  announcements  of 
facts  as  its  text,  and  seeks  to  weave  them  into  a  connected 
discourse.  If  the  former  plan  be  the  less  troublesome,  the 
latter  certainly  produces  a  more  readable  book. 

Turning,  as  is  natural  for  us,  to  the  chemical  portion  of 
the  work,  we  find  that  especial  attention  has  been  given 
to  ferments  in  the  widest  sense  of  the  word.  The  germs 
and  cells,  which,  when  introduced  into  the  system  occa- 
sion zymotic  disease,  and  those  which  play  a  part  both  in 
the  manufacture  and  in  the  subsequent  decomposition  of 
wines  and  beers,  have  lately  attracted  much  of  the  atten- 
tion of  French  chemists.  The  following  passage  is  a 
good  popular  view  of  the  action  of  putrescent  organic 
matter  in  water  :  — 

'•How  does  organic  matter  become  dangerous?  We 
must  not  believe  that  it  constitutes,  as  is  superficially  said, 
a  toxic  clement.  The  phenomenon  is  more  complex. 
The  organic  matter  in  suspension  or  in  solution  creates 
in  the  water  a  peculiar  medium,  suitable  for  the  develop- 
ment of  exceedingly  small  beings  of  the  genus  Vibrio.  It 
is  no  longer  mere  water — it  is  a  world  of  microscopic 
animals  and  plants  which  are  born,  live,  and  increase  with 
bewildering  rapidity.  The  Infusoria  find  in  the  water 
calcareous,  magnesian,  and  ammoniacal  salts,  and  their 
maintainence  is  thus  secure.  Drink  a  drop  of  this  liquid 
and  you  swallow  millions  of  minute  beings.  But  there 
are  vibrios  and  vibrios.  There  are  those  which  are  capa- 
able  of  setting  up  putrefaction  in  our  tissues.  These  are 
our  enemies,  often  our  mortal  enemies.  Let  a  water  be 
placed  in  contact  with  organic  remains  capable  of  nour- 
ishing these  malignant  vibrios,  and  it  at  once  becomes 
more  dangerous  than  any  poison." 

The  author  points  out  that,  according  to  the  researches 
of  the  late  Dr.  Calvert,  charcoal,  lime,  and  permanganate 
of  potash,  contrary  to  the  received  opinion,  facilitate 
putrefaction  and  actually  promote  the  formation  of  animal- 
cul.x.  Charcoal  when  used  for  the  purification  of  polluted 
waters,  undoubtedly  absorbs  into  its  pores  offensive  gases 
held  in  solution,  as  well  as  liquid  colouring  and  flavouring 
matter*.  It  can  render  such  waters  colourless  and  taste- 
less. But  upon  living  animalcule  and  their  germs  it  is 
absolutely  powerless.  Nay.  water  containing  a  known 
amount  of  "albumcnoid  ammonia"  when  experimentally 
filtered  over  animal  charcoal,  has  been  found  on  analysis 
worse  than  before.  Permanganate  of  potash  may  oxidise 
—in  fact,  burn  up— dead  organic  matter  suspended  or 
dissolved  in  water;  but  upon  living  organisms  it  is  almost 
powerless.  We  have  seen  animalculx  remain  in  full  life 
and  apparent  vigour  for  hours  in  water  to  which  perman- 
ganate had  been  added  in  a  large  proportion.  M.  Davaine 
found  that  putrid  blood  after  treatment  with  charcoal 
became  more  poisonous  than  before.  It  is  possible  that 
the  gases  dissolved  in  the  liquid  hinder  the  development 
of  the  Infusoria.  The  author  considers  carbolic,  or  better 
still  cresylic  acid,  as  the  only  agent  which  extirpates  these 
animalcules.  According  to  Woshler,  alumina  in  the 
gelatinous  state  precipitates  the  dissolved  animal  matter 
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which  serves  as  a  pabulum  for  these  minute  animal  and 
vegetable  beings.  '  The  experiments  of  M.  Davaine  on 
the  power  of  antiseptics  to  destroy  the  virus  of  carbuncle 
belong  rather  to  medicine  than  to  chemistry.  Solution  of 
iodine  seems  the  most  effectual  remedy. 

The  author  quotes  the  recent  researches  of  M.  Eug. 
Peligot.  showing  that  common  salt  is  not  a  fertiliser  as  it 
i*  generally  considered,  at  least  for  the  majority  of  plants. 
But  though  sodium  compounds  are  not  as  a  rule  absorbed 
by  vegetation,  further  experiments  are  needed  before  we 
can  legitimately  pronounce  them  useless.  The  many 
instances  in  which  a  dressing  of  common  salt  has  pro- 
duced  beneficial  effects  seem  to  indicate  that  it  may  be 
indirectly  useful  by  promoting  the  solution  or  the  decom- 
position of  other  bodies. 

Liquorice-root  is  recommended  as  means  of  rendering 
quinine,  colocynth.  aloes,  and  other  bitter  medicines 
inoffensive  to  the  taste,  Unfortunately  there  are  some 
persons  to  whom  the  remedy  would  be  worse  than  the 
disease. 

Glycerine  is  recommended  to  prevent  incrustations  in 
steam-boilers.  It  not  only  dissolves  a  large  amount  of 
the  calcareous  salts  present,  but  it  causes  the  residue  to 
be  deposited  in  a  form  in  which  they  are  incapable  of 
attaching  themselves  to  the  metal. 

This  volume  is,  in  short,  a  pleasant,  chatty  fire-side 
companion,  which  imp?rts  a  large  amount  of  useful  know 
ledge  in  a  lucid  and  popular  manner. 


GASKOUS  VOLUMES  AND  SPECIFIC  GRAVITIES. 


To  /lie  Editor  of  the  Chemical  Sacs. 
Sik,  —  In  your  last  number  is  a  paper  hv  Sir  F.  C.  Knowles, 
calling  attention  to  certain  discrepancies  between  icsults 
commonly  accepted  and  certain  corrections  proposed  by 
the  writer,  lie  has,  however,  used  a  wrong  value  for  the 
density  of  O;  relation  to  air  as  unity,  tlis  density  is  i*i 
nearly.  On  substitution  of  this  value  in  the  formula:, 
the  anomalies  noticed  by  the  author  will  disappear.— I 
am,  &c, 

James  Dottomluy,  D.Sc. 

Taunton  Co'lcgc  School, 
Taunton,  Nov.  2,  1S74. 


CORRESPONDENCE. 

GASEOUS  VOLUMES  AND  SPECIFIC  GRAVITIES. 

To  the  Editor  of  the  Chemical  Sacs. 

Sir, — The  author  of  the  article  (Chemical  News,  vol.  xxx., 
r.  109)  *'  On  the  True  Relation  between  the  Weights,  I 
Volumes,  and  Specific  Gravities  of  the  Component  Ele- 
ments,  and  those  of  the  Compound,  in  Chemical  Combina-  ' 
tions,"  apparently  makes  no  claim  to  being  himself  a 
chemist,   for  he   says  he  sought  for  information  "  in 
works  of  reference  and  from  reputed  chemists."  He 
is  probably  a  mathematician,  and,  happy  only  in  applying 
the  deductive  methods  of  his  science,  he  is  careless  about  I 
that  preliminary  verification  of  his  data  which  is  an  object 
of  no  much  solicitude  to  the  merely  experimental  philo-  , 
sopher.    It  is  not  surprising  that  strange  discrepancies  ( 
result  from  calculations  in  which  the  specific  gravity  j 
(air^i)  of  oxygen  gas  is  taken  as  i*6.    When  the  true  1 
number  (1*105)  is  substituted  for  the  erroneous  one,  all  the  | 
alleged  contradictions  vanish.    In  another  calculation, 
into  which  the  erroneous  value  does  not  enter,  a  curious 
slip  occurs.    The  statement  asserting  the  equality  of  the 
volumes  of  the  imaginary  gases  before  and  after  combina- 
tion, in  the  reaction  C  +  C03^2CO.  is  thus  transcribed 
into  an  equation  for  the  calculation  of  the  density  of  carbon 
vapour: — 

(  C     C-f-20,      ,2(C  +  0), 

«  x  +1-520  i  :  t  00706  f  "  1  :  2- 

The  fallacy  here  is  about  the  same  as  making  1  +  1  =  1,  and 
thr>  value  of  v,  so  found,  is  of  course  somewhat  perplexing. 
When  the  equation  is  written  in  accordance  with  the  state- 
ment that  "  1  volume  of  carbonic  acid  added  to  [combined 
with  1  volume  of  carbon  vapour  formed  2  volumes  of  car- 
bonic oxide,"  the  solution  gives  x  -0*414,  which  figures 
represent  the  density  of  the  hypothetical  vapour  of  carbon, 
on  the  supposition  that  the  moh-cular  formula  of  the  ele- 
ment in  the  state  of  gas  is  C.  It  appears  strange  that  the 
author's  results  did  not  lead  him  to  suspect  some  inaccu- 
racy in  his  data,  or  in  his  deductions,  instead  of  forcing  him 
to  the  alternative  conclusion  that  there  must  be  some  un- 
recocnised  fallacy  lurking  in  the  fundamental  teachings  of 
chemical  science.  —  I  am, 

R.  ROL'TLKDOF. 

LnrJf  n,  Oa  .lvr  31.  1S7L 


GASEOUS  VOLUMES  AND  SPECIFIC  GRAVITIES- 

To  the  Editor  of  the  Chemical  Seics. 
Sir,— On  carefully  looking  over  the  paper  011  the  above- 
mentioned  subject,  by  Sir  F.  C.  Knowles,  Bart.,  F.R.S., 
in  your  last  week's  issue,  I  was  naturally  at  first  some- 
what pu/zlcd  at  the  discrepancies  which  resulted  from 
his  calculations  relative  to  the  volumes  and  specific  gra- 
vities of  CO  and  its  component  gases.  On,  however, 
reading  it  a  second  time,  I  have,  I  think,  arrived  at  the 
solution  of  the  problem.  The  author  assumes,  as  the 
specific  gravity  of  O  compared  with  air,  the  figures  1*6, 
whereas  the  true  specific  gravity  of  that  gas  (calculated 
on  the  same  basis  as  yields  0  9700  as  the  specific  gravity 
of  CO)  is  fiog.  If,  therefore,  he  will  re  write  the  equa- 
tions which  follow,  substituting  in  all  cases  the  number 
1*109  for  16  as  the  sp.  gr.  of  O.  he  will,  I  think,  find  that 
the  paradoxical  results  which  he  obtained  will  entirely 

C 

disappear.    Thus  the  formula  — ,  deduced  from  both  series 

of  equations,  will  be  found  to  give  the  figures  0750  in 
each  case,  instead  of  0*21325  in  the  one  and  0*750  in  the 
other,  as  stated. —  I  am,  &c, 

A.  S.,  13.D. 

London,  November  3,  tS;  |. 


NOTE  ON   SULPHINDIGOTIC  ACID. 

To  the  Editor  of  the  Chemical  Sews. 
Sik,— The  following  instance  of  spontaneous  decomposition 
may  interest  some  of  your  readers.  A  solution  of  com- 
mercial stilphindigotic  acid,  after  keeping  several  years, 
was  observed  to  be  turning  green.  It  finally  became  of  a 
fine  chrome-green  colour,  and  a  purple  precipitate  fell. 
The  purple  residue,  when  filtered  off,  dissolved  in  water  to 
a  blue  solution.  Sulphurous  acid  dropped  upon  the  solid 
precipitate  produced  no  change.  This  substance  seems  to 
be  the  sulpho-purpuric  acid  obtained  by  Berzelius  by  the 
action  of  alkalies  on  sulphindi'otic  acid,  to  which  the  for- 
mula-- 

is  generally  assigned. 

The  clear  chrome-green  solution  was  found  to  shorten 
the  violet  end  of  the  spectrum  very  considerably.  Barium 
chloride  gave  a  slight  dirty-white  precipitate.  Bromine- 
water  and  potassium  dichromate  instantly  decolorised  the 
solution  in  the  cold  ;  dilute  nitric  acid  only  on  boiling. 
Sulphurous  acid  instantly  changed  the  solution  from  clear 
I  chrome-gteen  to  indigo-blue.  The  solution  was  evaporated 
I  to  dryness  on  the  water-bath ;  the  amorphous  green  residue 
I  was  very  soluble  in  water,  and  also  in  alcohol. 
'      Whet:  a  iliiuu-  ►••lui:--:i  of  sulphindigotio  acid  is  uiixvl 
I  with  one  of  hy.lrot;-:!  :  ->:i  h-.  ni  >  change  takeaplace  ;  but, 
I  if  two  or  sIti'l:  i!:h;^  of  .1  iliiuti-  solution  Mr**-"  '""**■-< U 111  'lr- 
chromate  i ■■■  ri  liL-il.  ij..y.;<:ii  is  evolve*  "r  tlic 

I  solution  changes 
■  purple  prvctpi'"" 
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Thi3  green  substance  appears  to  be  identical  with  the 
sulpho-viridic  acid  obtained  by  Berzclius  as  the  first 
product  of  the  action  of  alkalies  upon  sulphindigotic  acid. 
It  is  probably  the  compound  of  a  body  intermediate 
between  indigo-blue  and  isatin  with  sulphur  trioxide — 
Indigo. 
CaHjNO 

—I  am,  &c, 


Isatin. 


Oftober  31, 


OsHjNO)"  C8HjN02 

Sidney  Lupton. 


COMMERCIAL  ANALYSES. 


To  the  Editor  of  the  Chtmical  News. 
Sir,— The  various  and  vexatious  differences  that  buyers 
and  sellers  are  constantly  meeting  with  in  the  analyses  of 
phosphatic  and  similar  materials  are  sources  of  great 
pecuniary  loss  to  some  of  the  parties  in  the  transactions, 
fertile  fields  for  disputes  opening  the  door  to  all  sorts  of 
suspicions,  and  more  than  enough  to  raise  a  doubt,  in  the 
minds  of  those  not  engaged  in  chemical  manipulation,  as  to 
the  probability,  or  even  possibility,  of  an  accurate  analysis 
by  chemical  means. 

Is  not  the  matter  within  the  control  of  those  interested  ? 
With  the  view  of  showing  that  it  is,  I  suggest  the  follow- 
ing ;  and,  whilst  aware  that  the  plan  is  not  perfect,  shall 
be  glad  if  the  subject  is  thereby  more  fully  considered  and 
some  satisfactory  decisive  steps  taken. 

Let  the  principal  shippers,  agents,  manufacturers,  and 
buyers  form  an  "  Analysts  Association  "  amongst  them- 
selves, employing  their  own  chemists,  demanding  from 
these  a  good  standard  of  accuracy,  giving  to  each  a  liberal 
remuneration  as  incentives  to  carefulness,  placing  or 
not  placing  the  result  of  each  chemist  in  check  with 
those  of  another;  preventing  any  influence  for  "high" 
or  "low"  results,  by  the  chemists  receiving  samples  only 
through  a  reliable  officer;  and  samples,  when  handed  to  the 
chemists,  being  simply  numbered,  or  otherwise  distin- 
guished without  names ;  making  each  chemist  responsible 
for  every  analysis  he  does,  by  requiring  his  report  signed 
by  himself,  and  all  results  to  have  been  obtained  by  his  own 
personal  work. 

If  one  of  the  principal  firms  interested  issue  a  circular 
to  others  for  the  above  object,  and  receive  a  sufficient 
number  of  assenting  replies,  let  a  meeting  be  called  to 
formally  commence  the  Association,  then  some  well-known 
chemists  be  engaged  to  act  as  an  examining  body.  Let  in- 
vitations be  published  for  candidates  to  undertake  the 
duties  of  such  analysts,  and  the  examiners  then  test  each 
candidate  in  such  a  way  as  to  ascertain  that  he  is  by  ex- 
perience acquainted  with  the  subject,  and  is  a  reliable 
worker.  Of  the  candidates  found  worthy  of  confidence, 
lei  the  examiners  appoint  one,  and,  supposing  the  Associa- 
tion to  engage  two  analysts,  report  who  of  the  remaining 
candidates  are  reliable  men;  from  these  let  the  Associa- 
tion r.pj-o  nt  the  other  analyst.  Should  more  than  two  be 
appointed,  but  still  an  even  number  -say,  for  example,  four 
—let  ti  c  examiners  appoint  half,  and  the  Association  half; 
if  there  he  an  odd  number,  then  the  greater  number  be 
appointed  by  the  examiners. 

The  Association  commenced,  and  the  analysts  appointed, 
let  a  careful  pt-rsc;n  be  selected  as  clerk,  to  receive  samples, 
make  entries  of  them,  and  hand  thrm  to  the  analysts, 
receive  analytical  reports,  ami  forward  them  to  those  whom 
thev  concern. 

The  analysts  to  receive  samples  only  from  the  clerk, 
with  simple  marks  on  the  sampics,  seeing  that  the  bottles, 
seals,  &c,  arc  uninjured  ;  to  give  their  attested  results  to 
the  clerk  for  delivery;  to  undertake  nj  other  analyses, 
but  give  their  whole  working  time  to  the  analyses  of  the 
Association  ;  to  ke-p  for  reference  at  least  half  of  each 
sample  in  case  of  di-|>utr  ;  in  mi  case  t<>  destroy  a  sample 
till  a  year  old  ;  to  provide-  their  own  separate  laboratories 
out  of  their  salaries;  and  ty  be  paid  quarterly. 


Persons  sending  samples  for  analysis  to  abandon  the 
present  custom  of  placing  particulars  of  name,  ship,  quan- 
tity, date,  &c,  on  samples,  and  lo  agree  between  them- 
selves upon  some  distinguishing  mark  for  their  samples. 
To  send  sam  pies  for  one  or  two  analysts,  as  they  wish, 
but  if  sending  to  two,  then  to  accept  the  mean  of  such  two 
analysts'  determinations;  unless  thedifferenc.es  be  beyond  a 
certain  limit,  to  be  previously  fixed,  in  which  case  samples 
to  be  obtained  back  and  referred  on.  Tor  the  purpose  of 
such  references,  the  various  manufacturers,  &c,  would  not, 
I  am  sure,  impose  too  harsh  a  limit  on  the  differences  of 
manipulation;  so  that  the  analysts  would  not  fear  frivolous 
complaints  on  account  of  differing  results,  whilst,  of  course, 
they  must  undertake  their  posts  with  the  limits  allowed  for 
differences  previously  pointed  out,  and  in  each  case  of 
difference  the  chemist  decided  to  have  been  wrong  to  pay 
the  fees  for  such  reference  analysis.  To  facilitate  such 
references,  let  each  analyst  on  his  appointment,  and  after- 
wards at  every  six  months,  name,  in  common  with  the 
others,  some  chemist  by  whose  results  he  will  abide,  such 
reference  chemist's  analysis  to  be  taken  as  confirming  that 
analyst's  results  whose  he  most  approaches,  and  negativing 
that  analyst's  results  he  most  differs  from. 

The  salaries  of  the  analysts  I  would  propose  to  be  £800 
per  annum,  and  of  the  clerk  £200 ;  for  an  office,  one  room 
would  suffice  ;  and  with  a  staff  of  two  or  three  chemists 
the  expenses  would  be  ^2000  to  £3000  per  annum,  which 
sum,  if  divided  over  the  total  weights  of  materials  passing 
through  manufacturers'  hands,  would  not  amount  to  more 
than  a  few  pence  per  ton. 

It  is,  of  course,  supposed  that  the  firms  who  have  private 
chemists  will  retain  them,  and  that  only  the  ordinary  sam- 
ples between  buyer  and  seller  are  the  objects  of  the  Associa- 
tion. 

By  giving  the  analysts  liberal  salaries,  and  placing  or 
not  placing  each  in  check  with  another,  there  will  be 
sufficient  inducement  to  skilful  work ;  whilst  the  payment 
of  reference  fees  by  the  erring  chemist,  and  the  partial  dis- 
credit if  adjudged  wrong,  will,  I  believe,  reduce  results  to 
a  fair  degree  of  accuracy,  and  make  cases  of  reference  rare. 
Should,  on  reference,  the  samples  be  found  different,  so  as 
to  account  for  differing  results,  then  the  analyst  should  not 
be  held  to  be  in  the  wrong,  and  the  principals  who  forward 
the  samples  at  first  to  pay  reference  fees. 

To  equalise  the  influence  of  the  Association  members, 
according  to  their  interests  therein,  let  one  vote  in  all 
matters  be  given  to  each  member  for,  say,  every  £25  of 
yearly  subscription,  and,  so  that  one  member  shall  not 
obtain  an  undue  proportion  of  work  from  the  Association, 
let  each  sample  sent  in  by  a  member  be  debited  to  him  at 
a  fixed  rate  ;  then,  at  end  of  year,  if  any  member  has  ex- 
ceeded his  proportion  in  comparison  with  his  subscriptions, 
or  has  not  required  them  all,  he  will  have  to  pay  additional, 
or  else  be  credited  proportionately  on  the  next  year's  sub- 
scription. 

Non-members  sending  samples  to  pay  the  Association 
ordinary  fees  for  such  analyses,  and  the  fees  to  become  the 
property  of  the  Association,  not  the  chemist's. 

The  foregoing  to  be  embodied  in  the  prospectus  and  rules 
of  the  Association,  with  such  other  details  as  shall  be  found 
advisable.— I  am,  &c, 

M.  C. 

ANTHRACEN  ANALYSES. 

To  the  Editor  of  the  Chemical  Hetcs. 
Sin,— In  the  Chemical  News  of  the  23rd  inst.  we  notice 
a  paper  from  the  pen  of  Mr.  K.  Lucas  "On  the  Testing  of 
Crude  Anthracen,"  he  giving  results  nearly  similar  to  those 
we  have  obtained,  and  which  we  hope  shortly  to  publish. 
In  speaking  of  Luck's  anthrachinon  test  he  says,  "  I 
.  have  experimented  upon  the  following  admixtures  of  crude 
!  anthracen : — Napthalin,  acenapthen,  phenanthen,  earbazol, 
pyren,  chrysen,  and  benzerythren.    All  these  tar  products 
submitted  to  the  anthraquinon  test  were  transformed  into 
substances  soluble  in  dilute  alkali." 
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We  beg  to  ask  Mr.  Lucas  whether  he  operated  upon  the 
absolutely  pure  produces  above  mentioned,  and  if  so, 
where  information  may  be  found  relating  to  their  prepara- 
tion and  purification.  Our  reason  for  asking  this  is,  that 
we  havr  been  working  upon  the  methods  for  testing 
anthracen  for  the  past  twelve  months,  and  feel  interested 
in  an  answer  to  this  query.— We  are,  &c. 

George  E.  Davis. 

T.  H.  Davis. 

St.  Helens.  Lancashire, 
OAobcr  28,  1874. 


FERROUS  SULPHIDE  IN  CHARCOAL. 

To  the  Editor  of  the  Chemical  News. 
Sir,— In  your  last  number  there  is  a  letter  signed 
«'  R.  Speirs."  He  asserts—  (1)  That  the  presence  of  FeS 
in  char  was  "  supposed  "  by  himself,  from  certain  analyses 
made  by  him  two  years  ago;  (2)  that  he  examined  the 
deposit  at  a  subsequent  period  ;  (3)  that  his  supposition 
and  examination  were  communicated  to  me. 

As  to  the  first,  I  do  not  claim  in  my  paper  to  be  the 
originator  of  the  idea  that  FeS  exists  in  char  ;  Muspratt 
announced  it  long  ago  in  his  article  upon  bone-black.  No 
analyses  exist  which  prove  the  fact,  Mr.  Speirs's  assertion 
nevertheless. 

(2)  .  No  more  did  I  claim  the  kiln-pipe  deposit  as  a  dis- 
covery of  mine.  I  expressly  said  that  it  occurred  more  or 
less  in  all  houses.  When  found  in  excessive  amount,  it 
is  the  result  of  gross  overheating.  For  obvious  reasons, 
it  would  not  have  been  courteous  to  associate  the  name  of 
one  who  had  the  oversight  of  kiln-pipes  with  such  a  sub- 
stance. Although  others  have  seen  the  interesting 
stranger,  as  well  as  Mr.  Speirs,  in  other  refineries,  no  one 
can  object  to  his  claiming  its  paternity,  and  "  Speirs's 
Pipe  Deposit  "  will  keep  fresh  in  our  memories  a  relic  of 
the  sulphur  age. 

(3)  .  My  paper  was  an  attempt  to  prove  (not  to  suppose) 
that  FeS  was  the  char  sulphide.  The  deposit  does  not 
prove  that,  but  my  experiments  quoted  I  respectfully  sub- 
mit do.  For  these  I  am  solely  indebted  to  myself.  The 
analyses  given  of  "  Speirs's  deposit "  were  done  by  my 
assistant  and  myself.  The  ideas  of  the  experiments  origin- 
ated e  ery  one  from  me.  What  Mr.  Speirs  may  have  said 
to  others  he  knows  best  himself ;  but  if  he  has  asserted 
that  he  was  the  author  of  a  single  experiment,  or  did  one 
figure  in  the  paper,  or  communicated  the  slightest  in- 
formation to  me  on  the  subject,  he  is  not  only  "  un- 
courteous,"  but  guilty  of  something  else.— I  am,  &c, 

R.  Frazer  Smith. 

Greenock,  OAober  3t,  1874. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 

Noti.  All  degrees  of  temperature  are  Centigrade,  onleisotherwiat 
expreiied. 

Comptes  Rendus  Hebdomadaitts  det  Seances  de  V  Academic 
des  Sciences,  No.  12,  September  21, 1874. 

Sulpho-Carbonate  of  Baryta.— P.  Thenard.— The 
interest  taken  in  the  sulpho-carbonate;  since  they  have 
been  applied  by  M.  Dumas  to  the  destruction  of  the 
phylloxera  has  drawn  attention  to  various  methods  for 
their  preparation.  If  we  agitate,  for  a  few  minutes  only, 
a  solution  of  sulphide  of  carbon,  ever  so  little  concentrated 
with  sulphide  of  carbon,  there  is  quickly  deposited  a 
canary-yellow  powder,  crystalline,  and  very  dense,  which 
is  pure  sulpho-carbonate  of  baryta.  The  purification 
consists  merely  in  washing  in  alcohol  to  remove  excess 
of  sulphide  of  carbon,  followed  by  desiccation  in  a  vacuum. 
On  the  large  scale,  the  process  it  also  very  simple.  Taking 


I  the  mother-liquor  left  from  a  former  operation,  we  pour 
into  it  a  solution  of  sulphide  of  barium,  as  hot  and  con- 

|  centrated  as  possible,  until  the  temperature  rises  to  15°  to 
18*  above  the  atmosphere,  but  does  not  exceed  the 
maximum  of  40°.  Into  a  certain  quantity  of  this  mixture 
we  pour  a  dose  of  sulphide  of  carbon,  less  than  what  it 
can  absorb,  and  stir  the  mixture  briskly  from  time  to  time 
for  a  period  of  five  to  six  hours,  or  rather,  till  the  smell  of 
sulphide  of  carbon  has  sensibly  disappeared.  The  whole 
is  then  poured  into  one  of  the  settlers  where  the  sulpho- 
carbonate  is  intended  to  accumulate.  As  it  deposits  and 
accumulates  rapidly,  it  is  very  easy  to  decant  the  liquid 
after  the  lapse  of  twenty-four  hours.  The  water  thus  run 
off  is  then  treated  with  a  fresh  dose  of  sulphide  of  carbon, 
relatively  in  large  excess.  The  stirring  this  time  is  kept 
up  for  twelve  to  fifteen  hours,  with  intervals  of  rest  as 
before.  A  fresh  amount  of  sulpho-carbonate  is  deposited 
at  the  bottom  of  the  vessel.  The  liquid  is  then  run  off, 
taking  care  not  to  pour  away  the  sulphide  of  carbon  in 
contact  with  the  precipitate.  The  water  drawn  off  is  the 
mother-liquor,  properly  so-called,  used  at  the  outset  of  the 
operation.  This  mother-liquor  having  been  decanted  off, 
is  replaced  by  the  mixture  of  sulphide  of  barium  and 
mother-liquor  of  the  sulpho-carbonate,  and  agitated  as 
before  until  all  the  sulphide  of  carbon  has  been  utilised. 
It  is,  however,  desirable  to  convert  the  sulpho-carbonate 
of  baryta  into  the  corresponding  potash  salt,  both  because 
the  latter  is  more  soluble,  and  because  potash  is  beneficial 
to  vegetation,  whilst  baryta  is  probably  destructive. 

New  Mercurial  Pneumatic  Apparatus.— M.  de  Las 
Marismas.— The  structure  of  the  apparatus  cannot  be 
made  intelligible  without  the  accompanying  diagram. 
It  is  said  to  have  the  following  advantages  :— It  is  easily 
constructed  and  inexpensive,  not  costing  more  than  35  frs. 
It  is  rapid  in  action,  and  does  not  fatigue  the  operator. 
A  vacuum  is  obtained  at  about  1  millimetre,  in  a  receiver 
of  6  litres  in  four  minutes.  Experiments  can  be  made  at 
all  pressures  between  that  of  the  atmosphere  and  an 
absolute  vacuum.  It  works  automatically,  and  avoids  all 
the  errors  which  may  happen  with  mercurial  pneumatic 
machines  where  the  taps  are  moved  by  hand.  It  holds 
its  vacuum  for  an  indefinite  length  of  time. 

Action  of  Alimentary  and  Medicinal  Liquids  upon 
Utensils  of  Tin  containing  Lead. — -M.  Fordo*. — The 
author  has  examined  the  allojs  of  tin  and  lead  used  in  the 
manufacture  of  divers  vessels  and  utensils,  and  in  tinning 
culinary  apparatus,  and  has  obtained  very  important 
results.  It  appears  that  an  alloy  of  tin  is  used  in  hospitals, 
pharmaceutical  establishments, &c,  containing  10  percent 
of  lead.  This  is  easily  attacked  by  vinegar— even  if  much 
diluted — wine,  lemonade, &c,  and  a  notable  and  dangerous 
quantity  of  the  poisonous  metal. 

Researches  on  the  Colouring  Matters  of  Madder. 
— A.  Rosenstiehl. 

Further  Experiments  on  the  Nature  of  the  Sul- 
phurous Principle  of  the  Waters  of  Luchon.-  M.  F. 
Ganigot—  When  these  waters  are  desulphuretted  by  sul- 
phate of  lead,  perfectly  neutral,  they  become  acid. 

Luminous  Diffusion.— A.  Lallemand.— Not  adapted 
for  abstraction. 

On  Warwickite.— J.  Lawrence  Smith. —  Professor 
Shephard,  who  first  described  this  mineral,  confounded 
two  distinct  substances— warwickite.  properly  so-called,  in 
small  slender  crystals,  and  an  impure  variety  of  the  same 
crystalline  form,  but  containing  merely  a  small  portion  of 
the  true  mineral.  Later,  Prof.  S.  Hunt  gave  the  name 
enceladite  to  the  impure  variety,  whose  composition  he 
gives  as- 
Titanic  aciJ  315 

Magnesia   43  5 

Ferric  oxide    . .     . .    . .    . .  Hi 

Loss  on  ignition   a  n 
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The  author's  analysis  of  the  mineral,  carefully  selected, 
and  freed  a*  far  as  possible  from  crystals  of  spinel,  is  - 

Boracic  acid  

Titanic  acid  

Magnesia   . 

Ferrous  oxide   

Silica   

Alumina   


The  silica  and  alumina  are  impurities,  the  latter  derived 
from  spinel.  The  titanic  acid  contained  a  trace  of  iron. 
The  composition  of  the  mineral  appears  therefore 


3B0  |-2Ti-;  GMg-|  Fe,  or  MgsBj+ (MgFe)Ti2. 

It  is  the  only  boro-titanatc  occurring  in  nature.  In  the 
same  locality  is  found  a  titanifcrous  iron  containing 
15  per  cent  of  magnesia,  which,  according  to  Rammels- 

berg  has  the  formula—  

MgTi  +  FeTi. 


Mouiteur  Scicntiftqur,  du  Dr.  Quesneville, 
September,  1874. 

The  Sulphur  Industry  of  Sicil). — Sulphur  in  its 
natural  state  is  found  in  many  parts  of  the  globe,  but 
nowhere  (?)  in  so  great  plenty  as  in  Sicily.  It  was  found 
first  as  a  deposit  resulting  from  recent  volcanic  eruptions 
— called  in  Italy  solfatarc — and  afterwards  deep-lying 
beds,  where  it  is  associated  with  sedimentary  rocks 
(solfare).  The  amount  of  native  sulphur  furnished  by 
the  former  is  very  trifling.  Pouzzali.  near  Naples,  is  at 
present  nbondoncd.  Vulcano,  in  the  Lipari  Islands,  yields 
200  quintals  of  too  kilos,  yearly.  The  mines  of  sulphur, 
strictly  so-called,  have  a  far  greater  importance.  Except 
in  Italy,  the  chief  are  those  of  Kadoboy  in  Croatia, 
Szwoswice  in  Gnilicia,  Czarkow,  the  Isle  of  Milo,  Apt  in 
the  Vauclusc,  Murcia.  Bohar  on  the  Red  Sea,  &c.  The 
sulphur  mines  of  the  Romagna  produce  yearly  more  than 
120,000  quintals.  The  Sicilian  mines  yield  iSo.ooo  tons 
of  crude  sulphur,  without  reckoning  the  enormous  amount 
wasted  by  the  treatment  of  the  ore.  The  mines  are 
scattered  in  the  provinces  of  Caltanisetta,  Girgenti,  and 
Catania,  besides  two  isolated  bcd«,  those  of  I.ercara  in 
the  province  of  Palmcro,  and  of  Gibellina  in  Trapani. 
The  exports  of  sulphur  in  1S71  were  as  follows:— 

To  France   16.900  tons. 

England   31,036 

America   1 1 .75S  ,, 

Other  countries  . .     ..    81,533  i> 


171,236 

The  quantity  taken  by  France  and  by  England  appears  to 
be  declining,  whilst  the  demand  in  America  and  in  other 
countries  is  increasing.  The  author  calculates  that  in 
fifty  to  sixty  years  the  Sicilian  mines  will  be  exhausted. 
The  treatment  of  the  ere  is  very  primitive  :  it  is  a  simple 
fusion,  where  the  sulphur  itself  serves  for  fuel,  and  which 
is  carried  on  almost  in  the  open  air  without  any  regard  to 
waste.  Thus  the  ore  which  contains  15  to  40  per  cent  of 
sulphur  yields  only  to  to  25.  Great  damage  is  also  done 
to  agriculture,  and  to  the  health  of  the  workmen.  Various 
improved  methods  have  been  trad,  but  prove  too  costly, 
chiefly  on  account  of  the  high  price  of  fuel.  In  1S71  the 
price  of  a  quintal  of  sulphur,  delivered  on  board  "hip  in  a 
Sicilian  port,  was  12  franc*,  including  the  export  duty  of 
1  franc.    Before  the  expiration  of  two  years,  thanks  to  the 

railway?,  the  price  will  he  reduced  to  10  frs.  50  cents,  |  which  can  only  he  removed  by  alkaline  lyes. 


which,  by  suppressing  the  duty,  might  be  lessened  tr> 
r)  frs.  50  cent.  Sicilian  sulphur  could  thus  Le  delivered  at 
about  r2  frs.  at  M.irFrille,  and  1 to  n  f:s".  in  the  ports  of 
England  and  the  North  Sen.  The  use  of  •  vn'.es  instead 
of  sulphur  represents  a  saving  of  •  frs.  per  quintal  at 
Marseille;  G  frs.  in  Belgium  and  Northern  France  ;  and 


according  to  Balard  and  Parodi,  may  be  valued  at  2  27  frs. 
per  quintal.  The  economy  of  using  pyrites  is  thus  re- 
duced per  quintal  to  1*73  frs.  in  Marseille,  3*73  frs.  in 
Belgium,  and  3-23  frs.  in  England.  The  author  concludes 
that  the  manufacture  of  chemical  products  in  Italy  will 
always  be  restricted  by  the  scarcity  of  fuel. 

Discovery  of  Crystalline  Digitaline.— C.  Nativellc. 

New  Method  of  Preparing  Salicylic  Acid,  and  on 
some  of  its  Properties.— H.  Kolbe.— Neither  of  these 
papers  are  suitable  for  abstraction. 

Observations  on  Bleaching  Woollen  Goods.— M.  J, 
Pcrsoz.— Reserved  for  insertion  in  full. 

Steaming  Process  in  Calico  Printing. — A.  Schultr. 
—The  author  describes  the  various  arrangements  for 
steaming  printed  pieces,  and  gives  the  preference  to  the 
French  apparatus,  <j  f>oche%  tournanlts,  an  engraving  of 
which  is  added.  The  English  steam-chest  he  considers 
suitable  for  wood  colours,  "  with  which  the  English  have 
inundated  all  parts  of  the  world  except  France,"  but  less 
adapted  for  alizarin  and  extract  of  madder  styles.  For 
the  latter  colours  he  recommends  to  begin  steaming  at  a 
very  low  pressure,  increasing  it  gradually  every  twenty 
minutes,  up  to  a  half  atmosphere  in  two  hours. 

Action  of  Nitric  Acid  upon  Paraffin.— A.  Gabriel 
Pouchet. — This  paper  is  noticed  elsewhere  in  theCHEMiCAL 
News. 

Determination  of  Gaseous  Sulphurous  Acid.— A. 
Gabriel  Pouchet.— Useless  without  the  accompanying 

diagram. 

Use  ofNaphthalin  in  the  Preparation  of  Colouring 

Matters.— Prof.  M.  Ballo.— The  author  mixes  naphthyl- 
amiri  and  bromide  of  naphthalin  in  equivalent  amounts, 
and  heats  them  to  ebullition  in  an  open  vessel,  when  the 
mass  takes  a  dark  colour,  and  appears  by  transmitted  light 
of  a  dull  red.  Prolonged  heating  in  the  water-bath  gives 
the  same  result.  After  cooling  the  mass  remains  liquid. 
It  is  extracted  with  ether,  when  a  dark  powder  remains, 
which  dissolves  in  alcohol  with  a  fine  violet  colour.  This 
is  the  hydrobromatc  of  a  base  precipitablc  from  its  alco- 
holic solutions  in  blue  flocks  on  the  addition  of  much 
water  and  a  little  ammonia.  These  flocks  are  filtered  off, 
dissolved  in  alcohol,  and  mixed  with  sulphuric  acid.  On 
evaporation  the  sulphate  remains,  forming  a  thin  layer  of 
a  cupr*ous  metallic  lustre.  The  yield  is  very  small.  The 
action  of  the  air  seems  necessary  for  the  production  of  the 
colour. 

Bulletin  (L-  In  Socifte  Chimique  dt  Paris,  tome  xxii.,  Nos.  4 
and  5,  September  5,  1S74. 

New  Isomer  of  Saccharose.— Arm.  Gauticr.— The 
author  has  obtained,  by  dehydrating  dextro  slucose,  a  new 
compound  having  the  composition  C12ir2,0,|.  It  is  an- 
hydrous, and  is  formed  by  the  union  of  two  equivalents  of 
glucose,  with  elimination  of  water.  It  is  a  colourless 
body,  in  taste  and  appearance  resembling  dextrin  or  gum. 
very  soluble  in  water,  very  hygroscopic,  and  cannot  be 
entirely  freed  from  water  unless  heated  for  some  hours 
in  a  current  of  dry  carbonic  acid  gas.  In  contact  with  the 
yeast  of  beer  it  does  not  ferment. 

Correspondence  from  St.  Petersburg.— W.  Lou- 
guinine.  — Notices  of  papers  read  before  the  Russian  Chemi- 
cal Society,  March  7. 

Removal  of  Grease  from  Wool. — M,  J.  I,.  Larcade. 
— Wools  in  their  natural  state  contain  suint  and  jjrease. 

On  the 


other  hand,  in  order  to  spin  them  they  must  be  saturated 
with  a  certain  quantity  of  oil,  which  forms  with  dust,  &c, 
residues  n':t  easily  utilised.  If  the  wool  is  brought  in  ■ 
contact  with  sulphate  cf  lime  all  the  fatty  matter  is 
absorbed  ;  the  fibres  are  rendered  absolutely  dry.  and  all 
the  solid  foreign  bodies  can  be  afterwards  removed  by 
5  to  6  francs  in  England.  Native  sulphur,  as  compared  I  beating.  A  cylinder,  fitted  with  spikes,  works  inside  a 
with  pyrites,  offers  certain  practical  advantages,  which,  *  closed  drum.    At  one  of  the  ends  of  the  drum  is  a  self- 
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acting  feeder,  which  throws  the  wool  or  the  rags  upon  the 
spikes  of  the  cylinder.  A  sieve,  moved  by  an  execntric, 
constantly  sifts  anhydrous  sulphate  of  lime  into  the  in- 
terior of  the  drum.  The  spikes  which  divide  the  filaments 
facilitate  the  saturation.  A  beater,  with  a  blowing  appa- 
ratus, expels  afterwards  the  sulphate  of  lime  saturated 
with  grease,  along  with  all  the  foreign  matters. 

Application  of  Cerulignon  on  Tissues. — M.  Marx.— 
This  substance,  the  cedriict  of  Reichenbach,  dissolves  in 
sulphuric  acid  with  an  indigo  blue,  and  in  creosote  with  a 
reddish  purple.  Fisher,  of  Stuttgard,  produces  with  it  a 
bright  orange  upon  wool  and  silk.  The  cerulignon  paste 
is  dissolved  in  alcohol,  and  re-precipitated  with  water. 
The  precipitate  is  thickened  with  gum,  and  printed  upon 
silk  or  wool.  After  drying  and  steaming  the  printed  parts 
appear  colourless,  though  before  the  steaming  they  were 
slightly  coloured.  After  washing,  and  passing  through 
pcrchloride  of  iron  or  chromatc  of  potash,  the  printed  por- 
tions rapidly  take  a  fine  orange. 

Accidental  Colouration  of  White  Lead.— G.  C. 
Wittstein.— The  reddish  colouration  occasionally  found  in 
white  lead  has  been  ascribed  by  Baker  to  the  presence  of 
stiver.  MM.  Bannow,  Kraemer,  and  Lorscheid  attribute 
it  to  minium.  The  author  has  met  with  a  sample  in  which 
the  reddish  grey  colouration  was  due  to  ferric  oxide. 
This  sample  dissolved  in  acetic  acid,  leaving  2-25  percent 
of  an  insoluble  residue,  containing  silica,  sulphate  of  lead, 
and  ferric  oxide. 

Researches  on  Ultramarine. — M.  U.  Unger.— The 
author  considers  soda  as  forming  an  integral  part  of  ultra- 
marine. The  amount  of  free  sulphur  he  considers  equal 
to  one-sixth  of  the  total  sulphur. 

Galvano-Plastic  Coppering  of  Cast-Iron  Rollers 
for  Calico  Printing. — G.  Scha:ller. — Many  attempts  have 
been  made  in  this  direction  by  Lokett  (Lockett  ?), 
L.  Huguenin,  and  Schlumbergcr.  One  of  the  defects  of 
the  coppered  rollers  was  that  they  were  capable  of  losing 
their  true  form — an  accident  easily  remedied  upon  a 
cylinder  of  copper,  but  not  upon  those  of  coppered  iron. 
Th.  Schlumbergcr  cleanses  the  iron  cylinders  with  a  con- 
centrated alkaline  lye,  washes  well  in  water,  and  goes  over 
the  whole  surface  with  the  file.  The  surface  is  then  very 
bright,  and  is  not  to  be  touched  with  the  ringers  or  soiled 
with  the  breath.    It  is  then  plunged  in  an  alkaline  bath 


composed  of— 

Sulphate  of  copper   1  part. 

Dissolved  in  water   12  parts. 

Cyanide  of  potasium    3  parts. 

Carbonate  of  soda   4  ,, 

Sulphate  of  soda    2  ,, 

Dissolved  in  water   16  „ 

Or,  Ammonia   3  parts. 

Acetate  of  copper   2  „ 

Dissolved  in  water   10  ,, 

Cyanide  of  potassium   3  parts. 

Carbonate  of  soda  1  „ 

Sulphate  of  soda    2  „ 

Dissolved  in  water   10  ,, 


The  cylinder  is  allowed  to  remain  twenty-four  hours  in 
one  of  these  baths,  subject  to  the  action  of  a  battery  of 
4  or  6  pairs,  till  the  surface  is  coated  with  a  slender  "but 
adherent  la\er  of  copper.  It  is  washed  and  cleansed  with 
pumice-stone.  If  in  this  operation  the  iron  should  be 
laid  bare  in  any  part,  the  cylinder  must  be  anew  submitted 
to  the  alkaline  bath.  As  soon  as  the  coating  of  copper  is 
uniform  it  is  washed  in  acidulated  water,  and  immersed 
in  an  acid  bath  of  sulphate  of  copper.  This  bath  is  com- 
posed of  solution  of  copper  at  ±oJ  B.,  to  which  1-3001!)  of 
its  volume  of  sulphuric  add  is  added  to  facilitate  the  solu- 
tion of  some  metallic  copper,  which  is  al*o  immersed  in 
the  bath  for  the  purpose  ol  maintaining  the  solution  in  a 
uniform  state  of  concentration.  Mere  the  cylinder  is  left 
till  the  layer  of  copper  has  attained  the  desired  thickness, 
a  galvanic  current  being  kept  up  by  a  battery  of  four  pairs. 


If  the  temperature  is  between  15"  and  iS%  three  to  four 
weeks  are  required  to  produce  a  deposit  of  three-quarters 
of  a  millimetre  in  thickness.  The  cylinder  is  turned  one 
quarter  round  daily  to  change  the  portion  of  its  surface 
which  faces  the  sheet  of  copper  used  as  a  positive  electrode. 

Formation  of  Molasses. — F.  Anthon. — Certain  authors 
classify  the  bodies  which  accompany  sugar,  whether 
organic  or  inorganic,  into  products  determining  the  forma- 
tion of  molasses,  products  preventing  it,  and  indifferent 
bodies.  The  author,  having  undertaken  a  series  of  experi- 
ments to  verify  this  view,  finds  that  one  and  the  same  body 
may,  according  to  proportions,  either  favour  crystallisa- 
tion, hinder  it,  or  remain  indifferent.  The  classification 
above  mentioned  is,  therefore,  not  well  founded. 


Reimann's  Farbcr  Zcltung,  No.  38,  1874. 
This  number  contains  a  continuation  of  the  directions 
for  dyeing  felt  hats  ;  instructions  for  removing  spots  from 
garments  to  be  re-dyed  ;  a  receipt  for  an  aniline  green  on 
silks,  the  peculiarity  of  which  is  that  the  goods  are 
grounded  with  aldehyd  green,  and  afterwards  topped  with 
iodine  green  mixed  with  picric  and  acetic  acids. 

There  is  a  notice  that  the  manufacture  of  Croissant  and 
Bretonniere's  patent  colours  at  Gottingen  has  been  sup- 
pressed by  the  police  authorities  as  a  nuisance. 
Receipts  for  Printing  Woollens—  Scarlet.— 


Starch    4I  lbs. 

Cochineal  liquor  at  6"  B   18  litres. 

Incorporate  at  a  boil,  and  add — 

Tin  crystals   9  ozs. 

Oxalic  acid   M  lbs. 

Solution  of  tin  crystals  at  6"  B   2\  „ 

Fustic  liquor  at  150  B   ij  ,. 

Oil  of  turpentine   k  litre. 

Black.— 

Extract  of  indigo   1  lb- 
Crystalline  chloride  of  ammonium   ..  \„ 

Calcined  starch    16  lbs. 

Extract  of  logwood  at  7'  B   16  litres. 

Boil,  stir  till  nearly  cold,  and  add — 

Nitrate  of  iron  at  55s  B   2  lbs. 

Chloride  of  iron  at  45°  B   1  lb. 

Stir  till  cold,  and  add— 

Oxalic  acid   2  ozs. 

Chromate  of  potash    4  ■■ 

The  lo  nger  this  colour  .is  preserved  the  finer  the  black 

becomes. 

Dark  Brou  n. — 

Starch    24  lbs. 

Burnt  starch   24  „ 

Extract  of  indigo   10  „ 

Crystalline  chloride  ammonium . .    ..  2  ,, 

Extract  of  orchil  20S  litres. 

Water    20  „ 

Boil,  and  add  — 

Alum    i0  lbs. 

Blond.— 

Extract  of  indigo   ijo/s. 

Alum    j  lb. 

Oxalic  acid    1  ,, 

Extraction  of  fustic   \ 

Extractor  orchil  [  as  required. 

Gum  water   J 

Green. — 

Extract  of  indigo   15  02s. 

Alum    5  lbs. 

Oxalate  of  potash   25  ozs. 

Yellow  paste   iSlbs. 

Gum  water    as  required. 

YcUov  /'eiife.— Precipitate  the  decoction  of  fustic  with  a 


little  sulphuric  acid  and  bichloride  of  tin  ;  filter  the  whole, 
let  the  sediment  drain  on  the  filter,  and  use  it  wbiKt  Mill 
moist. 
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Next  follow  receipts  for  dyeing  ombres  and  double 
ombres  ;  for  printing  calico  with  aniline  colours  ;  and  for 
dyeing  a  fast  black  upon  cotton-wool  capable  of  bearing 
the  stocks. 

The  chemical  section  of  the  Societe  Industrielle  de 
Mulhouse  has  expressed  an  opinion  that  the  colours  of 
Croissant  and  Bretonnicre  furnish  very  fast,  though  not 
brilliant,  shades  both  in  dyeing  and  printing,  and  will  be 
applicable  in  simple  but  very  fast  styles. 

J.  Casthelaz,  of  Manchester,  prepares  aniline  brown  and 
black  by  treating  aniline  and  nitro-henzol  with  sulphuric 
acid  in  excess  and  bichromate  of  potash,  with  or  without 
the  application  of  heat.  The  soluble  colouring  matter, 
when  extracted,  yields  upon  wool  a  brown  colour,  which 
becomes  black  on  passing  it  first  through  chromate  of 
potash,  and  then  through  an  alkaline  bath. 


MISCELLANEOUS. 


Death  of  Dr.  T.  Anderson. — With  regret  we  announce 
the  death  of  Thomas  Anderson,  M.D.,  F.R.S.E.,  formerly 
Professor  of  Chemistry  in  the  University  of  Glasgow. 
He  died  at  Chiswick,  on  the  2nd  inst. 

Physical  Society.— The  first  meeting  of  the  Session 
1874-5  will  be  held  at  three  p.m.  to-morrow,  Saturday, 
November  7th,  1874,  in  the  Physical  Laboratory,  Science 
Schools,  South  Kensington,  when  the  following  communi- 
cations will  be  made  to  the  Society:— "On  Graphical 
Methods  of  Treating  certain  F.Iementary  Electrical  Pro- 
blems," by  Prof.  G.  C.  Foster.  "  On  an  Instrument  for 
Multiplying  Small  Motions,"  by  Mr.  G.  F.  Rodwell. 
"  On  Salt  Solutions  and  Water  of  Crystallisation,"  by 
Prof.  P.  Guthrie. 


NEW  WORK  FOR  STUDENTS. 

Now  ready,  royal  8vo..  785  pp  ,  cloih,  with  Analytical  Tables  and 
Copious  Index,  price  i)s., 

An  Introduction  to  Pharmaceutical  and  Medical 
CHEMISTRY  (Thsoretical  and  Practical),  by  Dr.  John 
Mi'TEa,  M.A.,  F.C.S.,  Lecturer  on  Chemistry  at  the  South  London 
School  of  Pharmacy,  and  Public  Analyst  for  Lambeth,  Soulhwark, 
Bermondsey,  Kotherhilhe.  Newington,  and  Wandsworth. 

First  Years*  Students  will  find  this  work  specially  simple  and  easy 
of  comprehension. 

"Rarely  do  we  recollect  meeting  with  an  instance  in  which  an 
obscure  subject  has  been  handled  with  more  originality  and  happy 
effect  than  that  which  occurs  in  the  description  of  the  formulation  of 
salts.  .  .  .  The  secret  of  Dr.  Muter'a  success  as  a  teacher  un- 
doubtedly lies  in  what  we  may  call  his  power  of  '  aystematising.'  His 
method  bears  the  same  relation  to  other  methods  as  the  natural  system 
of  classification  of  plants  bear,  to  the  Linnatan  system.  It  is  rational 
instead  of  empirical.  '-CAr»iii'  and  Drnggiil,  Sept.  15,  1874. 

 London:  SIMPK1N  A  MARSHALL.   

Now  ready,  royal  8vo.,  764  pp.,  cloth,  with  over  200  illustration  1, 
price  34s. 

Elements  of  Metallurgy  :  a  Practical  Treatise 
on  the  Art  of  Extracting  Metalafrom  their  Ores.  By  J.  Akthi'si 
Phillip*,  M.  Inst.  C.F...  F.G.S..  F.C.S.,  4c,  Ancien  Eleve  de  lEcole 
des  Mines,  Paris  ;  Author  of  "  Mining  and  Metallurgy  of  Gold  and 
Silver,"  fitc. 

"There  is  certainly  no  treatise  in  the  language  calculated  to  prove 
of  such  general  utility  to  the  Student  really  seeking  sound  practical 
information.  .  .  .  The  value  of  the  book  is  almost  inestimable."— 
Mining  Journal. 

London:  CHARLES  GRIFFIN  &  CO.,  10,  Stationers'  Hall  Court. 


NOTES  AND  QUERIES. 


Petroleum  Query.— Is  there  any  sub 
the  odour  of  petroleum  oil,  or  diminish  the  unpleasant 


known  that  will  drown 
of  it  ?— 

W.  Huohis. 

Condensing  Towers.— Some  .cars  ago  I  planned  a  aystcm  of  con- 
densing towers  [for  wet)  and  horizontal  or  any  angle  for  gases,  which 
I  have  never  yet  seen  equalled  fur  efficiency,  assuming  that  the 
greatest  amount  of  surface  available  in  leaat  possible  space  is  efficiency. 
I  showrd  it  to  Dr.  Lunge,  of  Newcastle,  and  Mr.  Reed,  of  Blaydon 
Co.,  and  both  said  it  was  better,  even  for  Mr.  Deacon's  process,  than 
his  marbles.  My  object  in  writing  is  to  ask  you  what  is  the  most  con- 
tlutivt  experiment  I  could  make,  in  a  small  way,  to  prove  efficiency. 
To  patent,  is  to  publish  pro  bono  pub.  gratis ;  and  to  get  a  manufac- 
turing chemist  to  try  it  is  difficult,  even  if  you  could  depend  on  him. 
I  should  like  to  put  up  some  small  arrangement  in  which  I  could  show 
that  I  could  condense  at  such  and  such  a  rate,  from  which  larger 
ratus  could  be  illustrated.  If  you  can  suggest  such  an  am 
experiment,  I  should  be  much  obliged.— John  Cli it, 


Chemical  Technology, 
Applications  to  the  Arts  ar 


or  Chemistry  in  its 

o  me  Arts  and  Manufactures.  By  Thomas 
Richardson  and  IIs.nrv  Watts.  Second  Edition,  illustrated  with 
numerous  Wood  Engravings. 

Vol.  I.,  Parts  1  and  2,  price  36s  ,  with  more  than  41 
Nature  and  Properties  of  Fuel:  Secondary  Products  obtaine 
Fuel:  Production  of  Light:  Secondary  Products  of  the  Gas 


Vol.  L.  Part  3.  P»'«  33*-.  with  more  than  300  Illustrations. 
Sulphur  and  its  Compounds:  Acidimetry:  Chlorine  and  its  Bleaching 
Compounds:  Soda,  Potash:  Alkalimetry:  Grease. 

Vol.  I.,  Part  4,  price  21s.,  300  Illustrations. 
Aluminium  and  Sodium  :  Stannates,  Tungstates,  Chromatet,  and 
Silicates  of  Potash  and  Soda:  Phosphorus,  Borax:  Nitre:  Gun- 
Powdjr:  Gun  Cotton. 

Vol.  L,  Part  5,  price  36s. 
Prussiate  of  Potash:  Oxalic.  Tartaric,  and  Citric  Acids,  and  Appen- 
dices containing  the  latest  information,  and  specifications  relating  to 
the  materials  described  in  Parts  3  and  4. 

Bailliesb  and  Co.,  20,  King  William  Street,  Strand. 


TO  CORRESPONDENTS. 

G.  Combr  5/n.  »>/.-Your  communication  arrived  too  late  for  inter- 
tion  in  the  present  number. 


CHEMICAL  ANALYSIS,  &c. 

Sidney  W.  Rich,  Analytical 


WORKS  BY  J.  A.  WANKLYN,  M.R.C.S. 
Vyater  Analysis.  Third  Edition.  Crown  8vo., 

VV      pp.  154,  cloth,  5s. 

J^Jilk  Analysis.  Crown  8vo.,  pp.  So,  cloth,  5s. 
'Pea,    Coffee,     Cocoa,    &c.  ;    A  Practical 

Treatise  on  the  Examination  of.  Crown  Svo,,  pp.  C8,  cloth,  5s 
London  :  TRUBNER  &  CO..  57  and  59,  Ludgitc  Hill. 

Professor  Tennanfs  Lectures  on  Rocks  and 
METALLIC  MINF.RALS  at  King's  College  are  given  on 
Wednesday  and  Friday  morninrcs  from  o  to  10  o'clock,  and  on  Thurs- 
day evenings  from  ft  to  9.  The  LcCturrs  commenced  Thursday, 
Jaiiunn  :2nd,  and  will  be  continued  to  Hester. 

PRIVATE  INSTRUCTION  in  GEOLOGY  and  MINERALOGY 
can  be  bad  by  Professor  Tinnant  at  his  residence,  149,  Strand,  W.C., 
by  those  unable  to  attend  public  Lectures. 


Mr.  Sidney  W.  Rich,  Analytical  and  Con- 
suiting  Chemist,  undertakes  all  kinds  of  Analyses,  including  the 
Analysis  of  Water,  of  Articles  of  Food  and  Drink,  and  of  Commercial 

A  rtirlr« 

Mr.  Rich  also  undertakes  investigations  relating  to  Patents,  Manu- 
factures, ic. 

Further  particulars  may  be  obtained  on  application,  by  letter,  at  the 
Laboratory,  25,  Gloucester  Street,  Queen  Square,  London,  W.C.  ^ 

BERNERS  COLLEGE  of  CHEMISTRY.—  » 
EXPERIMENTAL  MILITARY  and  NAVAL  SCIENCES 
under  the  direction  of  Professor  E.  V.  GARDNER,  KE.S.,  Ac.  y 
of  the  late  Royal  Polytechnic  Institution  and  the  Royal  Naval  College 
The  Laboratory  and  Claas  Rooms  are  open  from  11  to  3  a.m.,  and 


and  from  7  to  10  p.m.  daily. 

Especial  facilities  for  persons  preparing  for  Government  and  other 
examinations. 

Private  Pupils  will  find  every  convenience. 

Analyses,  Assays,  and  Practical  Investigations  connected  with 
Patents,  &c,  conducted. 
For  prospect  us,  4c.  .apply  to  Prof.E.  V.  G.,44,Berners-tlreet,  W 

LITERARY. 

A/Tessrs.  Paterson  &  Vary  are  prepared  to 

undertake  the  original  composition  of  all  kinds  of  Descriptive 
Bills,  Pamphlets,  Lectures  for  new  ideas,  Inventions,  Exhibitions,  or  fur 
Medical  Purposes.  Addresses,  Debate;,  Sermons, Tratls,  Biographies, 
Sketches.  Essays,  Tales,  Sic, prepared  in  anacceptablemanncr.  Works 
revised  fur  the  press.    Translations  effected  » ith  fidelity  and  spirit. 
I  Births.  Deaths,  and  Marriages  searched  for.  Messrs.  PATERSON  & 
]  VARY,  Literary  Bureau  and  Agency,  i  King's  Road,  Bedford  Row, 
I  London,  W.C, 
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PREPARATION   OF   SULPHOVINIC  ACID  AND 
ITS  SALTS, 
ny  T.  L.  PHirSON,  Ph.D. 


licve  this  pearly  aspect  to  be  mainly  owing  to  minute 
quantities  of  carbonate  or  sulphate  dispersed  through  the 
larger  crystals. 

The  sulphovinate  of  soda  could  be  obtained  pure  from 
either  of  these  salts  without  difficulty,  but,  for  the  pre- 
paration of  the  pharmaceutical  product  on  a  large  scale, 
it  is  more  economical  to  make  it  directly.  I  hope  to 
refer  again  to  this  compound, 

London,  November  9, 1874. 


The  preparation  of  sulphovinic  acid  is  by  no  means  an 
easy  operation,  and,  as  certain  compounds  of  this  acid  are 
now  beginning  to  be  used  in  medicine,  perhaps  the  follow- 
ing observations  may  not  be  devoid  of  some  practical  in- 
terest. 

When  sulphuric  acid  and  alcohol  are  mixed  together 
without  any  special  precautions,  the  temperature  rises, 
and  a  certain  quantity  of  sulphovinic  acid  is  formed  at 
once  ;  but,  as  in  the  formation  of  this  acid  a  certain  pro- 
portion of  water  is  set  free,  and  prevents  the  continuation 
of  the  reaction,  it  is  never  completed,  even  after  the  mix- 
ture  has  been  kept  for  some  hours  in  a  water-bath,  and 
at  a  higher  temperature  decomposition  at  once  ensues. 
It  may,  nevertheless,  be  quite  possible  to  obtain  a  sulpho- 
vinic acid  tolerably  pure  with  alcohol  and  sulphuric  acid 
alone  (instead  of  the  present  tedious  method  based  on 
the  decomposition  of  the  baryta  salt),  by  keeping  the  mix- 
ture at  100°  for  two  or  three  days  and  not  acting  upon 
too  large  a  quantity.  I  intend  to  try  this  experiment 
shortly. 

To  obtain  sulphovinate  (ethyl-sulphate)  of  lime,  it  is 
best  to  mix  equal  volumes  of  concentrated  sulphuric  acid 
and  alcohol ;  they  may  be  mixed  without  any  npecial 
precautions  when  small  quantities  only  are  used,  and  the 
uncovered  vessel  containing  the  mixture  must  be  trans- 
ferred to  a  water-bath  and  kept  there  eight  or  ten  hours 
at  least,  during  the  whole  of  which  time  the  temperature 
should  be  100',  or  nearly.    The  liquid  will  then  have 
acquired  a  slight  degree  of  fluorescence  and  a  decided 
odour  of  ether  (not  an  odour  of  sweet  oil  of  wine),  and 
should  be  only  very  slightly  coloured.    When  cool,  it  is 
added,  drop  by  drop,  to  about  twenty  times  its  volume 
of  cold  distilled  water,  carefully  avoiding  any  rise  of  tern- 
perature,  and  keeping  the  liquid  well  stirred.    This  solu- 
tion is  saturated  with  pulverised  chalk,  added  in  small 
quantities  at  a  time,  until  effervescence  ceases.  When 
a  slight  excess  of  chalk  has  been  added,  filter  off  the  sul- 
phate of  lime,  heat  the  filtrate  in  the  water-bath  with  a 
little  carbonate  of  lime  for  about  half  an  hour,  filter  while 
warm,  and  evaporate  at  a  heat  not  exceeding  100s  tilt  a 
permanent  saline  layer  forms  at  the  surface;*  then  place 
the  capsule  in  a  dry  and  moderately  dry  place.    In  about 
twenty-four  hours  the  crystals  are  formed  ;  the  mother- 
water  will  give  another  crop  when  allowed  to  evaporate 
over  sulphuric  acid  or  chloride  of  calcium.    II  the  chalk 
contains  iron  or  manganese,  their  sulphovinates  remain 
in  the  mother-water,  and  are  perfedly  separated  by  pressing 
the  crystals. 

Sulphovinate  of  lime  crystallises  rather  slowly,  even  in 
very  concentrated  solutions ;  it  forms  large,  brilliant  plates, 
something  like  chlorate  of  potash  ;  its  composition  is 
represented  by  C4HsO,SO,  +  CaOSO,-f  2HO  ;  it  is  very 
soluble  in  water  and  in  alcohol.  The  impure  salt  can 
easily  be  purified  by  re-crystallisation  from  alcohol. 

Sulphovinate  of  baryta  has  a  similar  composition  and 
similar  properties ;  it  can  be  obtained  in  the  same  manner. 
When  the  crystals  are  pure,  they  form  very  large,  brilliant 
platen,  oblique  rectangular  prisms,  modified  in  certain 
angle-;.  Both  this  snlt  and  the  lime-salt  often  present  a 
peculiar  pearly  aspect,  which  I  do  not  observe  on  small 
pure  crystals ;  these  are  perfectly  transparent,  and  I  be- 


ON  THE  DETERMINATION  OF  IRON  IN  CLAY- 
IRONSTONES  CONTAINING  PYRITES. 
Dy  W.  F.  K.  STOCK.  F.C.S,  and  \V.  EDWIN  JACK. 


The  method  usually  adopted  in  assaying  clay-ironstones 
is  as  follows:— 1  grm.  of  the  ore  is  treated  with  strong 
hydrochloric  acid  at  nearly  boiling-point  for  about  twenty 
minutes.  The  solution  is  diluted  with  hot  water  to  about 
400  c.c,  and,  without  being  filtered,  is  brought  to  the 
boiling-point,  reduced  by  a  suitable  reagent,  and  titrated 
by  a  standard  solution  of  potassic  bichromate. 

As  a  rule,  this  process  yields  very  satisfactory  results; 
but,  some  years  since,  one  of  us,  in  making  a  cursory  ex- 
amination of  a  complete  section  of  a  well-known  iron 
deposit  in  the  Cleveland  district,  noticed  the  occurrence  of 
a  small  band  of  ore  some  4  to  6  inches  in  thickness,  con- 
taining a  considerable  amount  of  organic  matter,  and  also, 
as  it  afterwards  proved,  a  large  quantity  of  iron  pyrites. 
In  assaying  a  sample  from  this  band  by  solution  in  hydro- 
chloric acid,  reduction  with  stannous  chloride,  and  titra- 
tion by  potassic  bichromate,  it  was  found  that,  after  the 
ferrous  chloride  had  been  completely  oxidised  by  the 
potassic  bichromate,  a  gradual  reduction  spontaneously 
occurred  and  several  cubic  centimetres  of  the  oxidising 
solution  were  required  before  the  potassic  ferricyanide 
again  indicated  a  total  absence  of  ferrous  salt. 

We  have  lately  submitted  the  ore  in  question  to  a  care- 
ful examination,  and  we  find  that  the  reproduction  of 
ferrous  salt  is  owing,  partly  to  the  formation  of  ferrous 
sulphate,  arising  from  the  oxidation  of  the  pyrites  by  atmo- 
spheric oxygen,  and  partly  to  the  reduction  of  ferric  chlo- 
ride by  sulphurous  acid  simultaneously  generated,  1 
ing,  as  we  believe,  to  the  following  equations : — 


and — 


FeS2  +  06=*FeS04  +  SOa, 


FejCU  +  SO,  f  2H20  =  2FeCla+H2SO«  +  aHCI. 


•  During  ihit  evaporation,  a  slight,  but 
acid  li  perceptible. 


of  butyric 


In  order  to  note  the  degree  in  which  the  pyrites  ir 
fercd  with  the  usual  reaction,  we  made  the  following  de- 
terminations :— 

(1)  .  The  sulphur  in  the  ore  was  carefully  determined, 
when  16  8  per  cent  was  obtained,  which  represents  315  per 
cent  of  ferric  sulphide. 

(2)  .  One  grm.  of  the  ore  was  treated  with  hydrochloric 
acid,  and  assayed  in  the  usual  way,  when  23  per  cent  of 
metallic  iron  was  indicated.  After  allowing  the  solution 
to  boil  for  a  few  minutes,  it  was  found  that  a  considerable 
reduction  had  occurred,  which  increased  to  such  an  extent 
that,  in  half  an  hour,  it  was  necessary  to  add  bichromate 
equal  to  50  per  cent  of  metallic  iron  before  a  negative 
reaction  with  potasBic  ferricyanide  was  obtained. 

(3)  .  One  grm.  of  ore  was  treated  with  hydrochloric  acid, 
the  solution  filtered  and  titrated  as  before,  the  result  being 
an  indication  of  18-75  per  cent  of  metallic  iron.  No  after 
reduction  was  observed. 

1  (4).  One  grm.  of  ore  was  first  calcined,  then  treated  with 
1  hydrochloric  acid,  and  the  insoluble  portion,  which  still 
I  contained  a  notable  quantity  of  iron,  filtered  off  and  fused 
with  sodic  carbonate.  The  iron  obtained  in  this  experi- 
ment, which,  of  course,  is  the  true  amount,  was  30't  per 
cent.  A  check  assay  was  made,  when  30  per  cent  of  iron 
was  indicated. 
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On  A  nthracen  and  A  lizarin 


r Chemical  Ntw», 
I    Nor.  ij.  1874. 


As  we  have  noticed  similar  discrepancies  occurring  in 
the  assay  of  ores  from  different  localities,  we  recommend 
that,  in  all  cases  where  much  organic  matter  is  present, 
the  ore  be  first  calcined,  then  fused  with  alkaline  car- 
bonate, dissolved  in  hydrochloric  acid,  and  titrated  as 
usual ;  as  in  ores  of  this  class  organic  matter  and  pyrites 
are  naturally  associated. 


Bisulphide  of  Carbos  Test  or  250  Commercial 
Samples. 


ZINC  BLENDE   FROM  AN  ANTIMONY 
By  ROBERT  FRAZF.R  SMITH.  F.CS. 


MINE. 


As  far  as  I  have  heard,  there  are  only  two  antimony 
mines  in  Great  Britain,  one  at  Glendinning,  Dumfries- 
shire, and  the  other  at  New  Cumnock,  Ayrshire.  The 
first  was  pretty  extensively  worked  for  some  time,  but  is 
now  at  present  neglected ;  the  second  was  opened  up  a 
generation  ago,  and  again  recently,  with  what  success  re- 
mains to  be  seen.  It  has  appeared  to  me  very  strange  that, 
especially  at  the  Cumnock  mine,  not  a  specimen  can  be 
picked  up  of  any  sulphide  but  antimony.  At  Leadhills, 
copper,  zinc,  antimony,  and  other  sulphides  occur  in 
abundance.  At  the  famous  Australian  antimony  mine,  no 
distinct  specimens  of  blendes  can  be  procured. 

But,  some  time  ago,  specimens  of  antimony  ore  were 
■ent  to  me  from  Glendinning  which  had  peculiar  black 
crystals  intermixed  with  the  steel-coloured  antimony  ones. 
Happening  recently  to  be  at  leisure,  I  found,  on  analysis, 
they  contained  as  follows:— 

Zinc    62-84 

Antimony    1-12 

Iron    0-49 

•Calcic  carbonate   195 

Sulphur   31-5° 

Insoluble  and  loss     ..    ..  110 


Melting- 
Poinli. 


e  8  o 


o  S 


2,5 


&  2  °  c  S  a 
5-5  2  3  2" 
S.E  2i 


ml 

Deg.  Cent. 

195 — 200   — 

200 — 205   4 

205—210   5 

210—215    2 

2t5— 218   5    —    —    —      2    —  — 

Total   16    50    96    55    21     6  4 


2 
11 


1 

16 

47 

32 


12 
35 


8 


2    —  — 
4    —  ~ 
—     4  — 


8     4    -    -  - 


2 
2 


In  summarising  these  figures,  we  find  with  the  alcohol 
test  out  of  400  samples  : — 

47,  or  about  1 2  per  cent,  contain  less  than  20  per  cent  insoluble. 
79,      „      20      ,.         >,       from  20  to  30       „  ,, 
«°9.      •>      V      ..         i>         »    3°  •>  4° 
8j,      ,»      2t      „         „         „    40  „  io 
jo,      1.      **l     ..         „        >.    5°  »  60       ••  •. 
32,     „       8      „        „     above  60 


IOOOO 

*  The  matrix  was  calc  tpar. 
This  is  the  first  instance  I  have  heard  of  zinc  occurring 
in  the  same  vein  with  antimony,  where  the  latter  formed 
the  staple  of  the  vein. 


ON   ANTHRACEN   AND  ALIZARINE.* 

By  FREDERICK  VERSMANN,  PhD., 
(Continoed  from  page  214.) 

I  have  tabulated  a  number  of  experiments  with  genuine 
commercial  samples  of  various  makers  from  different  parts 
of  the  country ;  they  are  the  result  of  400  alcohol  tests 
and  of  250  bisulphide  of  carbon  tests,  and  the  deductions 
drawn  from  these  figures  strikingly  show  the  difference 
of  the  two  tests,  and  also  the  low  quality  of  the  product 
sold  at  present  :— 


Alcohol  Test  of  400  Commercial  Samples. 

s,s  %i  °£  si  as  si 


Meltinr 


o 


5r 


Deg.  Cent. 
Below  160  . . 
160—170  .. 
170— 1  Ho  .. 
180—185 
185—190  .. 
190 — 195 
195 — 200  .. 
Above  200  . . 

Total  .. 


2 
1 

7 
24 
9 
1 


1 

•* 
1 1 

21 

33 
6 


3 
16 

30 
48 
10 
1 


1 

3 
3 
20 

5 


1 
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2 

JS 

21 

6 
1 
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5 
13 
5 
1 


2     45     79  I09     83     50  25 


2 
2 
2 
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Again,  as  to  the  melting-point  we  find  : — 

153,  or  about  jS  per  cent,  melt  below  190  deg.  C. 
!<Mi      ..      43       >,  between  190  to  195  deg.  C. 

4*.      „       12       „       „       „      193  „  200  „ 
7,      „        2       „       „  above  200  „ 

Looking  at  the  bisulphide  of  carbon  test,  we  find 
equally  satisfactory  results,  viz.,  out  of  250  samples — 
i5,  or  about  f>  per  cent,  contain  lew  than  to  pf  r  cent  insoluble. 
3°.      1.     *<>  ..     from  »« »»  20 

96,      „    3S       .,       „       „    20  ,.  30       „  „ 
55,      h    2*       ••       ..  30  •■  40 

2t,      „      8       ,,       „       „    40  .■  So  .. 
12,      ,,      5       ..       ••    above        jo  ., 

Again,  as  to  the  melting-point  we  find  :— 

3,  or  about  2  per  cent,  melt  between  19S  to  2co  deg.  C . 
S^t      ..     *i       »        i>         >•      200  «  ao5  ,1 

121,      „    4*      1  *>4  ..  »to  .. 

37.      ..     23  »i°  ..  21} 

9.      ..      4       11        ••         ■•      «J      JlS  .. 

I  am  indebted  for  these  figures  to  my  friend  Mr. 
Manning,  in  whose  laboratory  these  analyses  have  all 
been  made  in  the  course  of  last  year  ;  they  fairly  repres- 
ent the  quality  of  anthracen  met  with  in  the  market  at 
that  time,  and  I  do  not  think  any  sensible  improvement 
has  taken  place  since.  Surely  the  manufacturer  must 
soon  find  it  to  his  own  advantage  to  supply  a  higher  class 
article. 

With  the  alcohol  test  we  have  80  per  cent  containing 
han  50  of  insoluble,  but  only  2  per  cent  of  more 
than  70  per  cent  of  insoluble,  which  is  the  lowest  quality 
the  alizarine  maker  could  use.  Taking  the  melting-point, 
we  have  38  per  cent  below  xoo"  C,  the  lowest  melting- 
point  at  which  the  article  is  at  all  saleable,  and  only  2 
percent  above  200°  C,  which  is  not  even  the  true  melting, 
point. 

With  the  bisulphide  of  carbon  test  we  have  94  per  cent, 
with  less  than  50  per  cent  of  insoluble,  and  only  5  percent 
above  that,  while  the  melting-point  in  all  samples  is  much 
better,  only  2  per  cent  below  200'  C,  and  94  per  cent 
between  200°  and  215*  C. 

To  show  the  comparative  value  of  the  two  tests,  it  was 
necessary  to  make  a  series  of  experiments  with  both 
alcohol  and  bisulphide,  and  the  following  list  gives  a  few 
of  such  experiments.  I  have  purposely  selected  a  great 
variety,  from  the  lowest  to  the  highest  quality,  wh.ch  will 
bring  out  several  points  most  prominently.  I  have  given 
the  results  in  round  numbers,  omitting  the  decimal*,  both 
in  percentage  and  temperatures.    (Sec  next  column). 

These  thirty  experiments  represent  samples  varying 
with  the  alcohol  lest  from  20  to  over  70  per  cent,  with  a 
melting-point  running  from  154'  to  211'  C,  while  the 
bisulphide  of  carbon  test  varies  from  5  to  over  70  per  cent, 
with  a  melting-point  of  from  201  to  21S'  C. 

The  relative  proportion  between  the  two  tests  fluctuates 
with  bewildering  variety.    With  the  low  percentage  the 
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Comparative  Results  op  Alcohol  and  Bisulphide 
of  Carbon  Tests. 


Alcohol. 

Bisulphide  of  Carbon. 

Per  cent. 

Melting-point. 
Dcgi.  C. 

Per  cen 

t.  Melting-point. 

Dcrs.  C. 

5  • 

5  • 

5  • 

'3  • 

.  o_ 

18  . 

11"  ' 

1  B-> 

'5  • 

■  O, 

13  • 

_  Q  . 

10  . 

_  O  . 

21  . 

*  D« 

21  . 

%  0  _ 

18  . 

fl  fin 

22  . 

41  ..  . 

*  O  . 

27  208 

_  rt« 

28  . 

3i  • 

.O. 

32  • 

3i  • 

32  • 

36  • 

■ 

42  • 

*1  "» 

36  . 

10  . 

•  185 

40  . 

43  • 

11.:  : 

.    ..  r83 

41  • 

42  . 

5°  • 

64..  . 

61  . 

69  ..  . 

..  201 

64  . 

 7*5  - 

..  211 

74  • 

difference  is 

as  much  as  4  to  1,  with 

a  vast  difference  in 

the  melting 

point ;  but  the 

higher 

the  percentage  the 

more  uniform  it  becomes  ;  nay,  with  the  fast  sample  the 
alcohol  is  actually  lower  than  the  bisulphide  with  nearly 
the  same  melting-point,  namely  72*50  per  cent  211"  C, 
against  74  per  cent  213s  C. 

Looking  at  the  melting-point  only  in  all  these  tables, 
the  bisulphide  of  carbon  series  are  the  most  reliable  as 
approaching  the  quality  of  pure  anthracen  ;  the  last  table 
of  alcohol  test  gives  only  one-third  melting  above  190°  C, 
whilst  the  previous  table  gives  about  two-thirds,  the  rest 
being  only  indifferent. 

If  we  want  to  compare  the  two  tests,  we  can  take  only 
those  alcohol  samples  which  melt  at  or  above  190°  C. 
We  then  find  the  average  proportion  to  be  about  3  to  2, 
but  as  we  know  that  the  one  product  is  much  purer  than 
the  other,  it  must  be  clearly  understood  that  it  is  so  much 
more  valuable,  and  no  attempt  should  be  made  to  simply 
substitute  the  one  test  for  the  other.    However,  under  all 
circumstances,  it  will  be  desirable  to  improve  the  quality 
generally  and  to  increase  the  percentage,  especially  by 
separating  the  oil  as  much  as  possible.    But  as  long  as 
this  is  not  done,  I  would  propose  to  wash  the  samples  to 
be  tested  with  light  petroleum  spirit,  and  to  press  and  to 
dry  them  before  using  either  alcohol  or  bisulphide  ;  thus 
a  more  correct  result  will  be  obtained,  and  in  case  this 
should  be  adopted,  more  uniformity  in  the  analysis  would 
be  insured.    But,  after  all,  these  tests  only  give  approxi- 
mate results,  and  the  want  of  a  truly  scientific  treatment 
has  long  been  felt.    Now  in  producing  alizarine  from 
anthracen,  the  first  step  is  to  convert  it  into  anthrachinon, 
and  this  reaction  appears  to  be  capable  of  adoption  for 
analytical  purposes. 

Mr.  Luck,  a  chemist  at  Meister  Lucius  and  Co's., 
published,  some  months  ago,  in  the  Berichtc  dir  Dtuttchen 
Chtmisckcn  Gfsstlhchaft,  the  following  details  of  an— 

Anthrachinon  Test. 
Heat  in  a  flank  1  gramme  of  anthracen  together  with 
45  c.c.  glacial  acetic  acid  till  it  gently  boils;  add  gradually, 


and  at  intervals  of  5  to  10  minutes,  a  solution  of  10 
grammes  of  chromic  acid  in  5  c.c.  of  glacial  acetic  acid 
and  5  c.c.  of  water.  To  prevent  any  loss  of  acetic  acid 
during  boiling,  the  flask  is  mounted  with  a  condenser, 
which  allows  the  acid  constantly  to  flow  back.  About 
two  hours  gentle  boiling  in  most  cases  completes  the 
decomposition,  after  which  allow  to  cool,  add  150  c.c.  of 
water,  and  let  stand  for  a  couple  of  hours.  Light  yellow 
needles  of  anthrachinon  separate  from  the  green  liquid. 
Bring  the  whole  on  a  filter,  wash  the  crystalline  residue 
first  with  water,  then  with  a  very  dilute,  hot  solution  of 
potash,  until  the  liquid  runs  off  perfectly  colourless  ;  and, 
lastly,  again  with  water,  to  remove  traces  of  alkali.  Now 
dry  the  filter  in  a  water-bath,  and  when  perfectly  dry 
detach  the  anthrachinon  with  a  spatula,  and  weigh.  This 
last  direction  is  given  in  preference  to  weighing  the  residue 
and  filter,  because  it  has  been  found  that  the  dilute 
chromic  and  acetic  acid  dissolve  part  of  the  filter,  the 
original  weight  of  which  would  thereby  be  altered. 

Before  calculating  the  anthracen  from  the  anthrachinon 
obtained,  a  correction  must  be  made ;  it  has  been  found 
that  50  c.c.  of  acetic  acid  and  150  c.c.  of  water,  as  used 
above,  dissolve  0-010  gramme  of  anthrachinon,  which 
must  be  added  to  the  weight  actually  found. 

If  the  anthracen  contains  sand,  or  other  impurities 
insoluble  in  acetic  acid,  a  previous  filtration  through  a 
small  filter  becomes  necessary ;  very  oily  samples  have  to 
be  pressed  first  between  blotting-paper.  Now,  this  test  is 
based  upon  the  argument  that  chemically  pure  anthracen 
yields  the  theoretical  quantity  of  chemically  pure  anthra- 
chinon, and  that  the  other  hydrocarbons  are  either  des- 
troyed by  oxidation,  or  are  converted  into  compounds 
readily  soluble  in  diluted  alkali. 

I  think  as  far  as  the  experiment  with  pure  anthracen 
goes,  the  result  may  be  satisfactory,  and  after  having 
ascertained  that  the  quantity  of  acid  and  water  used 
dissolved  anthrachinon  which  corresponds  exactly  to  one 
per  cent  of  the  sample,  the  above  correction  may 
possibly  be  admitted,  although  it  is  rather  a  novel  addition 
to  analytical  chemistry ;  but  as  soon  as  we  have  to  do 
with  a  mixture,  the  conditions  are  changed,  and  such 
corrections  would  make  the  analysis  worthless.  Another 
drawback  is  the  necessity  of  detaching  the  anthrachinon 
from  the  filler,  which  is  simply  impossible  without 
scraping  off  some  paper  and  losing  some  crystals. 

But  a  still  more  serious  objection  is  the  fact  that  some 
of  the  other  hydrocarbons  are  acted  upon  in  precisely  the 
same  manner  as  anthracen,  and  their  products  are  as  little 
soluble  in  dilute  alkali  as  anthrachinon  itself. 

Phenanthren  dissolved  in  acetic  acid  is  very  slowly 
oxidised  by  chromic  acid,  so  that  after  six  or  eight  hours 
boiling  much  is  left  unaltered  -,  the  phenanthrachinon 
forms  needles  of  an  orange  colour,  which  melt  at  205°  C, 
and  may  thereby  be  distinguished  from  anthrachinon, 
which  melts  at  273s  C,  but  phenanthrachinon  is  further 
decomposed  in  biphenic  acid,  C,4Hlo04  ;  but  this  is  a  later 
reaction. 

Chrysene  treated  in  a  similar  manner  yields  also  a 
chinon,  in  orange-yellow  needles,  insoluble  in  alkali. 

Thus  we  see  two  at  least  of  the  impurities,  and  perhaps 
the  two  most  important  ones,  form  similar  compounds  to 
the  one  which  should  stand  out  alone  in  the  whole  series  ; 
the  attempted  separation  is  not  complete,  and  the  test  is 
highly  unsatisfactory.  On  the  one  hand  the  results  are 
too  low,  and  on  the  other  hand  they  may  be  too  high. 

I  had  hoped  to  find  in  picric  acid  a  means  of  separating 
the  different  hydrocarbons,  but,  as  I  have  pointed  out 
before,  although  the  whole  scries  forms  picrates,  the  com- 
pounds are  so  little  stable,  and  we  cannot  separate  them 
1  with  sufficient  accuracy,  that  an  analytical  method  is  not 
likely  to  result  from  the  use  of  this  acid. 

At  present,  then,  we  must  confess  the  want  of  an 
absolutely  true  quantitative  laboratory  test,  and  I  am  not 
very  sanguine  of  complete  success  in  this  direction.  I 
may  compare  the  difficulties  we  have  to  encounter  with 
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those  met  with  in  the  determination  of  the  alkaloids  in 
cinchona  bark  ;  here  also  we  have  a  whole  series  of  com- 
pounds, extremely  similar  to  each  other  in  their  chemical 
and  physical  behaviour ;  here  also  we  have  one  member 
of  the  series,  the  quinine,  prominently  standing  out ;  and 
although  the  subject  has  been  studied  for  many  years,  and 
although  several  methods  have  been  proposed  and  arc 
followed  out,  we  must  confess  none  of  these  methods  give 
entirely  satisfactory  and  reliable  results. 

But  if  chemical  science  is  at  fault  here,  let  the  manu- 
facturer make  use  of  it,  when  it  can  assist  him,  in  the 
improvement  of  his  crude  material  ;  let  him  produce  an 
article  of  high  percentage,  and  he  will  thereby  best  assist 
himself  in  removing  the  difficulties  in  the  valuation  of  his 
product. 

(To  be  continued). 


LECTURES   ON  CRYSTALLOGRAPHY 

AT  THE 

CHEMICAL    SOCIETY,   BURLINGTON  HOUSE. 

Professor  Maskelvne  has  offered  to  give  a  short  course 
of  lectures  on  crystallography  to  those  members  of  the 
Chemical  Society  who  may  be  desirous  of  studying  this 
subject.  It  is  proposed,  if  a  sufficient  number  of  members 
intimate  their  intention  of  attending,  that  the  lectures  be 
delivered  on  Mondays  and  and  Fridays,  at  8.30  p.m., 
during  the  months  of  November,  December,  and  January, 
commencing  on  the  23rd  inst.  Professor  Maskelyne  hopes 
it  will  be  understood  that  gentlemen  attending  these 
lectures  will  be  prepared  to  devote  some  of  their  leisure 
to  working  at  the  subject,  in  the  manner  to  be  indicated 
by  the  lecturer.  Crystallography  cannot  be  studied  with- 
out geometrical  reasoning,  but  it  will  be  Mr.  Maskclyne's 
endeavour  to  treat  his  subject  with  as  small  an  amount  of 
mathematical  detail  as  is  consistent  with  its  due  develop- 
ment. The  lectures  will  be  open  to  any  one  introduced 
by  a  Fellow  of  the  Chemical  Society.  It  is  particularly 
requested  that  members  intending  to  attend  these  lectures 
will  communicate  their  intention,  previously  to  the  20th 
inst.,  to  Dr.  Russell,  Chemical  Laboratory,  St.  Bartholo- 
mew's Hospital,  E.C. 


PROCEEDINGS  OF  SOCIETIES. 


CHEMICAL  SOCIETY. 
Thursday,  November  4th,  1874. 

Professor  Odlino,  F.R.S.,  President,  in  the  Chair. 

After  the  visitors  had  teen  announced,  and  the  minutes 
of  the  previous  meeting  read  and  confirmed,  Messrs.  C. 
Armbruster,  G.  Christopher,  W.  H.  Carter,  J.  H.  Davies, 
and  \V.  Pierce.  Jun.,  were  formally  admitted  Fellows  of 
the  Society.  The  names  read  for  the  first  time  were  those 
of  Messrs.  E.  Woodhead,  T.  Harrison,  A.  L.  Sparkes, 
D.  Kingsford.  W.  H.  Griffith,  E.  W.  Parnell,  R.  Hedder- 
wick  Ker,  VV.  R.  Hodgkinson.  G.  W.  Slatter,  \V.  Har- 
greaves,  A.  Deck,  J.  E.  Morris,  Roland  H.  Ridout,  \V. 
Payne,  W«  Griffin,  and  D.  C.  Mackenzie.  For  the  third 
time — Messrs.  Edwin  Rider  Cook,  John  Cox,  and  Henry 
John  Cook,  who  were  balloted  for  and  duly  elected. 

The  first  paper,  "On  Methyl-Hexyl  Carbinol,-'  by  C. 
Schorlemmer,  F.R.S.,  v.  as  then  read  by  the  Secretary. 
From  previous  experiments  on  the  methyl-hexyl  carbinol, 
obtained  by  distilling  castor-oil  soap  with  soda,  the  author 
expected  that  the  alcohol  would  yield  normal  caproic  acid 
on  oxidation.  The  purified  alcohol  boiled  at  177°  to  178° 
C,  and  the  caproic  acid  prepared  from  it  boiled  at  204°  to 
206°.  The  calcium  and  barium  salts  corresponded  exactly 
in  composition  and  properties  with  those  described  by 
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Lieben  and  Rossi.  The  octane,  however,  obtained  from 
methyl-hexyl  carbinol  does  not  yield  a  trace  of  acetic  acid 
on  oxidation,  this  differing  from  the  other  normal  paraffins 
in  this  respect. 

The  President  said  the  thanks  of  the  Society  were  due 
to  Dr.  Schorlemmer  for  this  interesting  paper  in  relation 
to  the  subjeft  which  he  had  done  so  much  to  elucidate. 

Mr.  Neison  said  the  results  of  Dr.  Schorlemmer  agreed 
with  those  he  had  obtained,  except  in  one  point.  He  had 
found  it  impossible  to  purify  the  alcohol  completely  by 
fractional  distillation  and  treatment  with  sodium  bisul- 
phite. It  then  boiled  at  177'  to  178°,  but  always  contained 
traces  of  the  ketone,  which  could  be  separated,  on  con- 
verting the  alcohol  into  the  octylene  boiling  at  125*  C,  by 
treatment  with  zincic  chloride.  By  repeated  distillation 
from  caustic  soda,  however,  the  alcohol  could  be  obtained 
in  a  pure  state,  and  it  then  boiled  at  182'  to  183°  C. 

Dr.  Armstrong  thought  the  chief  interest  of  the  paper 
was  that  the  alcohol  was  proved  to  yield  normal  caproic 
acid,  as  it  well  illustrated  the  great  advantage  of  a  com- 
parison of  the  physical  properties  in  ascertaining  the  nature 
of  such  compounds. 

The  next  paper,  "  On  the  Action  of  Organic  Acids  and 
their  Anhydrides  on  the  Natural  Alkaloids"  (Part  1),  was 
read  by  the  author.  Dr.  C.  R.  A.  Wright.  By  long 
digestion  of  dry  codeine  with  glacial  acetic  acid  or  with 
acetic  anhydride,  it  is  converted  into  the  crystalline  di- 
acetyl-codeine,  C36H4Q(CjIIjO)iNJ06,  which  is  soluble  in 
benzine,  chloroform,  and  boiling-water.  The  base  yields 
a  crystalline  hydrochloride.  The  action  of  glacial  acetic 
acid  on  morphine  gives  rise  to  the  formation  of  n-diacetyl- 
morphine,  CnHje^l^OJaNjOe,  which  can,  with  diffi- 
culty, be  obtained  in  the  crystalline  state  ;  the  hydrochlo- 
ride, however,  crystallises  readily.  With  excess  of  acetic 
anhydride,  morphine  forms  tetracetyl-morphine,  which 
crystallises  readily,  and  is  soluble  in  ether,  alcohol,  and 
benzine.  Its  hydrochloride  is  excessively  soluble  in  water. 
At  the  same  time  as  the  tetracetyl  compound,  a-diacetyl- 
morphine  is  produced.  Wh?n  the  acetic  anhydride  is  not 
in  excess,  three  distinct  diacetyl-morphines  appear  to  be 
produced,  the  )3  compound  being  the  principal  product. 
With  a  small  quantity  of  acetic  anhydride,  monacetyl- 
morphine  is  obtained.  All  these  compounds  arc  more  or 
less  readily  decomposed  by  the  action  of  boiling-water  into 
the  original  base  and  acetic  acid.  The  physiological  action 
of  these  new  bases  has  been  examined  by  Dr.  Pierce,  who 
finds  that  it  is  nearly  the  same  as  that  of  dcoxy-morphinc 
and  deoxy-codeine. 

Dr.  Odling  having  thanked  the  author  in  the  name  of  the 
Society,  a  paper  "On  the  Action  0/ Bromine  in  the  Presence 
of  Water  on  Dromo-Pyrogallol  and  on  Bromo-P)  rocatt- 
ehin,"  by  Dr.  J.  Stenhouse,  F.R.S.,  was  read.  The  author 
finds  that,  although  dry  tribromo-pyrogallol  is  not  acted 
on  by  dry  bromine,  yet  the  mixture,  when  dissolved  in 
water  and  gently  heated,  deposits  a  new  cor.ipiund  in 
brilliant  yellow  scales,  having  the  formula  C|sH4Br,40«. 
Xanthogallol  is  insoluble  in  water,  but  reauilv  soluble  in 
benzine  and  in  ether.  Its  solution  in  the  latter,  when 
agitated  with  a  solution  of  sodium  carbonate,  is  decorn- 
posed,  with  formation  of  the  sodium  compound  of  a  new 
substance  which  separates  in  pale  yellow  scales.  These, 
when  decomposed  with  dilute  sulphuric  acid,  yield  the  new 
substance  in  slender  colourless  needles  having  the  com- 
position CiaHyBrnOg.  It  is  readily  soluble  in  ether  and 
benzine.  Bromo-pyrocatechin,  when  treated  with  bromine 
and  water,  gives  rise  to  ervthro  pyrocateihin,  C,sH2Drtl)0, 
a  compound  crystallising  in  scales  of  a'  magnificent  dark 
crimson  colour. 

The  President,  in  thanking  the  author,  said  that  the 
formation  of  these  condensed  products  was  one  of  great 
interest ;  and,  since  there  was  not  enough  hydrogen  in  the 
compound  to  form  hydroxy!  with  all  the  oxygen,  it  was  a 
question  how  far  the  latter  might  be  present  in  the  quinone 
form. 

Professor  A.  H.  Church  then  read  a  paper  "  On  tht 
Action  of  Baryta  on  Oil  of  Cbvts."  The  author  prepared 
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the  pure  eugenol  from  English  oil  of  cloves,  and  found  that 
the  terpene  accompanying  it  boiled  at  253'9°  C.  (cor.). 
After  having  been  treated  with  sodium,  an  oily  substance 
of  high  boiling-point,  and  possessing  a  strong  creosotic 
odour,  was  also  observed.  The  pure  eugenol,  when  mixed 
with  basic  oxide  and  powdered  zinc,  and  destructively  dis- 
tilled, yields  from  10  to  15  per  cent  of  an  oil  which,  after 
purification,  boiled  at  263"53  C.  (cor.).  It  has  the  com- 
position expressed  by  the  formula  C,,HuOJ(  or  that  of 
methyl-eugenol.  This  compound,  however,  as  obtained  by 
the  action  of  sodium-eugenol  on  methyl-iodide,  boils  at 
237'  C,  so  that  the  new  compound  would  appear  to  be 
isomeric  with  methyl-eugenol.  By  oxidation,  it  yields 
dimethoxybenzoic  acid,  CqlljoO^,  melting  at  170/5'  C. 

Dr.  Odlinc  said  the  Society  was  much  indebted  to  Pro- 
fessor Church.  The  formation  of  methyl-eugenol  in  this 
way  was  of  considerable  theoretical  interest. 

"  Observations  on  the  Use  of  Permanganate  of  Potash 
in  Volumetric  Analysis,  and  on  the  Estimation  of  Iron  in 
Iron  Ores,"  by  E.  A.  Parnell,  was  then  read  by  the 
Secretary.  The  author  draws  attention  to  the  fact  that, 
in  determinations  of  iron  by  potassium  permanganate, 
when  the  former  is  in  the  state  of  ferrous  chloride,  the 
colour  of  the  ferric  chloride  produced  interferes  consider- 
ably with  the  determination  of  the  exact  point  of  peroxida- 
tion. By  employing  artificial  light,  however,  this  difficulty 
may,  in  a  great  measure,  be  obviated,  and  the  method 
possesses  the  great  advantage  over  that  with  potassium 
dichromate,  that  zinc  may  be  used  as  the  reducing  agent 
instead  of  sulphurous  acid.  The  author  prefers  arsenious 
acid  for  standardising  the  permanganate  solution,  and 
gives  minute  details  of  the  best  method  of  effecting  this. 

The  President  thanked  the  author  for  his  paper,  which 
contained  so  many  practical  hints. 

The  last  paper  was  entitled  "Further  Researches  on 
Bilirubin  and  its  Compounds,"  by  Dr.  J.  L.  VV.  Thudichum. 
The  author  finds  that  bilirubin,  CgH9N02,  absorbs  bromine 
vapour,  and  acquires  a  violet  colour  and  golden  lustre. 
The  product  appears  to  consist  of  dibromo-bilirubin, 
C9H7Br2N02.  It  is  soluble  in  alcohol,  with  an  intense 
violet  colour.  With  chlorine,  a  tetrachloro-bilirubin, 
C9H}C1.,N02,  appears  to  be  produced,  of  a  greenish  yellow 
colour.  Bilirubin  absorbs  nitrous  acid,  but  no  definite 
compound  could  be  obtained.  This  paper  also  contains 
experiments  on  the  alleged  transformation  of  bilirubin  into 
the  colouring  matter  of  urine. 

The  thanks  of  the  Society  having  been  given  to  the 
author,  the  meeting  was  adjourned  until  Thursday,  No- 
vember igth,  when  the  following  papers  will  be  read  :— 

(1).  "  On  the  Action  of  Organic  Acids  and  their  Anhy- 
drides on  the  Natural  Alkaloids"  (Part  II.),  by  G.  H. 
Be^kets  and  C.  R.  A.  Wright,  D.Sc.  (2).  "On  the 
General  Equations  of  Chemical  Reactions,"  by  W.  K. 
Clifford.  F.R.S.  (3).  "On  Propionic  Cotimarin  and  some 
of  its  Derivatives,"  by  W.  11.  Prrkin.  F.R.S. 

The  Pkkmdknt  announced  that  Professor  Maskelyne 
had  offered  to  give  a  short  course  of  leisures  "  On  Crys- 
tallography "  to  those  members  of  the  Chemical  Society 
and  their  friends  who  may  be  desirous  of  studying  this 
subject.  If  a  sufficient  number  of  members  intimate  their 
intention  of  attending  these  lectures  to  Dr.  Russell,  F.R.S  , 
of  St.  Bartholomew's  Hospital,  they  will  be  delivered  on 
Monday  and  Friday  evenings  at  Burlington  Mouse,  at 
8.30,  during  the  months  of  November,  December,  and 
January,  commencing  on  the  23rd  inst. 


CORRESPONDENCE. 

THE  PRESENCE  OF  FERROUS  SULPHIDE 
IN  CHAR. 

To  the  Editor  of  the  Chemical  Ne:vs. 
Sir, — I  beg  to  acknowledge  how  much  the  contents  of 
your  issue  of  the  9th  of  October  interested  tne.  One 


article  especially  claime  1  my  attention,  that  by  Mr.  R. 
Frazer  Smith,  F.C.S.,  "  On  the  Presence  of  Ferrous  Sul- 
phide in  Bone-Char." 

The  chemistry  of  this  substance  is  very  important,  and 
it  must  not  be  subject  of  wonderment  that  sugar  refiners 
have  devoted  much  attention  to  it,  or  that  chemical  know- 
ledge should  so  frequently  be  soupht  after.  They  properly 
conclude  that  only  the  experienced  chemist  can  be  success- 
ful in  its  manipulation;  and  so  thoroughly  are  they  im- 
pressed  with  the  advantages  to  be  derived  from  accurate 
analysis  of  their  sugars,  chars,  &c„  that  they  invariably 
try  to  procure  them.  Some  of  the  more  indifferent  sugar 
refiners  negletft  such  assistance  until  landed  in  some  diffi- 
culty, but,  ail  things  being  equal  as  regards  buying  and 
selling,  they  cannot  be  said  to  hold  that  position  of  advan- 
tage which  their  more  fortunate  rival  possesses.  The 
correct  chemical  analysis  of  bone-char  is,  perhaps,  one  of 
the  most  difficult  things  in  analytical  chemistry;  the  ex- 
periments require  particular  caution  to  guard  against  error, 
and,  above  all,  the  process  is  highly  facilitated  by  a  close 
technical  knowledge  of  the  different  processes  involved  in 
the  supar  manufacture.  Without  such  supplementary  know- 
ledge, I  am  inclined  to  think  that  the  chemist  is  hardly  in 
a  position  to  construe  his  results  in  a  manner  useful  to 
sugar  refiners. 

Considering  these  observations,  and  the  manner  in  which 
they  are  made,  I  think  I  may  fairly  conclude  that  your 
correspondent's  experience  must  have  been  derived  from 
samples  of  bone-char  so  unlike  those  usually  known 
to  sugar  refiners,  as  to  render  the  information  which 
he  has  given  in  the  article  referred  to  of  very 
little  avail  to  gentlemen  like  Mr.  Speir  and  myself 
possessing  an  enlarged  experience  in  the  rugar  refiners' 
art.  It  is  very  kind  of  him  to  improve  a  few  chemists  in 
their  studies  into  the  chemistry  of  this  substance,  and  the 
shade  of  dogmatism  which  he  throws  over  his  communica- 
tion I  will  allow  him  on  that  basis. 

I  desire  to  deal  with  a  few  of  Mr.  Smith's  statements, 
none  of  which  are  new  to  me. 

(1).  Mr.  R.  Frazer  Smith,  F.C.S.,  at  the  very  first  sen- 
tence of  his  communication,  commits  himself  when  he 
1  asserts  that  "  all  chemists  usually  stale  the  total  sulphur 
in  char  as  calcic  sulpha/*."  In  my  humble  opinion,  this 
I  is  saying  too  much.  How  can  he  take  it  upon  him  to  tell 
(  your  readers,  through  the  medium  of  your  columns,  what 
'  all  chemists  do  when  they  have  occasion  to  analyse  bone- 
,  char? 

I  (2).  Mr.  R.  Frazer  Smith,  F.C.S.,  claims  the  honour  of 
discovering  a  ferrous  sulphide  in  hone-char.    Such  are  his 

1  statements,  and  he  has  advanced  the  "Yes"  to  them  as 
positively  as  one  can  do.  I  think  I  possess  sufficient  facts 
and  material  to  advance  the  "  No  "  to  them  all. 

It  is  asserted  that  "  all  chemists  usually  state  the  total 
sulphur  in  char  as  calcic  sulpha!*."  Ac.  Mr.  Smith  will 
pardon  me  for  saying  that  this  very  first  statement  of  his 

[  in  his  communication  does  not  embrace  a  fact.  Let  him  ask 
Dr.  Wallace,  of  Glasgow,  and  Mr.  Speir,  of  the  Dellingburn 
Refinery,  if  ever  they  overlook  the  presence  of  sulphides  in 
bone-char,  even  when  the  sample  is  from  an  old  working 
stock  ?  And  then  let  him  consult  me,  and  I  will  tell  him 
that,  out  of  many  samples  of  bone-char  which  I  have  had 
occasion  to  analyse,  I  never  once  remember  having  over- 
looked the  presence  of  these  sulphides. 

Why,  Sir,  this  is  a  statement  which  I  hold  there  is  no 
justification  for.  Is  your  correspondent  aware  that  our 
position,  in  overlooking  the  presence  of  these  sulphides, 
would  be  at  stake  were  we  to  do  so  ?  No,  the  fact  is, 
Mr.  Smith  does  not  know  the  abilities  of  some  of  the  most 
intelligent  chemists  connected  with  the  Clyde  sugar  works. 
Indeed,  the  importance  of  the  work  which  is  usually 
entrusted  to  me,  and  the  moral  obligations  which  I  am 
under  to  my  employer  to  return  accurate  analyses  of  the 
many  samples  of  bone-char  submitted  to  me,  will  on  no 
account  cause  me  to  overlook  their  presence.  And  I  am 
glad  to  state  that  I  do  know  it  to  be  a  fact  that  Dr.  Wallace, 
of  Glasgow,  seldom  fails    notice  the  presence  of  these 
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sulphides,  simply  for  the  same  reasons  which  I  havesneci- 
fied ;  but- 

"  Facts  arc  chicli  that'll  no  ding. ' 
and  I  think  I  have  advanced  sufficient  fads  to  prove  that 
"all  chemists  do  not  usually  state  the  total  sulphur  in 
char  as  calcic  sulpha/*,"  even  when  the  satire  is  from  an 
old  working  stock. 

Sir,  Mr.  Smith's  paper  contains  nothing  or'ginal  to  me. 
I  considered  nearly  three  years  ago,  wbcr.  s;udving  the 
chemistry  of  sugar  in  the  laboratory  of  Messrs.  Wallace, 
Tatlock,  and  Clark,  at  Glasgow,  that  I  had/^or.-./  fnot  sup- 
posed), without  a  doubt,  that  a  ferroussulph>de  did  exist  to  a 
small  extent  in  some  particular  samples  of  bone-char,  the 
very  thing  which  your  correspondent  now  r.tte.nnts  to  com- 
municate to  your  columns  as  a  piece  of  ordinal  research.  I 
think  that,  after  Mr.  Speir  has  confirmed  my  discovery  by 
his  investigations,  conducted  some  two  years  n^o,  it  must 
be  patent  to  most  readers  of  the  Chemica  Ni.ws  that  Mr. 
Smith  is  far  behind  in  the  march  of  original  research  into 
the  chemistry  of  animal  charcoal,  particularly  when  he  is 
only  now  observing  facts  discovered  by  Mr.  Speir  and  my- 
self long  ago. 

Mr.  Speir  is  quite  correct  ;  the  presence  of  ferrous  sul- 
phide is  a  fact  well-known  to  most  of  the  experienced 
chemists  connected  with  the  Clyde  sugar  works ;  and,  fur- 
ther,  I  do  know  myielf  of  three  distinct  individuals  who 
were  aware  of  its  presence  at  least  two  years  ago. 

There  are  a  few  points  connected  with  Mr.  Smith's 
annexed  analysis  which  I  refrain  from  touching  upon.— I 
am,  4c, 

J.  Combe  Stbwart,  F.C.S. 

•  Sugar  Refinery.  Csrttdykr,  by  Greenock, 
rtorcxDDcr  6, 1974* 


THE   PRESENCE    OF  FERROUS  SULPHIDE 
IN  CHAR. 

To  the  Editor  of  the  Chemical  News. 
Sir,— On  page  217  of  the  Chemical  News  I  observe  a 
letter  from  Mr.  Smith,  in  reply  to  my  former  letter.  In 
it  he  asserts  that  the  whole  of  the  experiments  contained 
in  his  papers  were  his  own.  This  1  must  most  emphati- 
cally deny.  Experiments  1  and  2  of  his  paper  (the  only 
ones  which  in  my  opinion  go  to  prove  the  presence  of 
ferrous  sulphide  in  char)  were  carried  out  by  Mr.  Smith 
and  myself  on  his  coming  into  the  employment  of  Messrs. 
Blair,  Reid,  and  Steele.  At  that  time  Mr.  Robert  Fraxer 
Smith  was  totally  ignorant  of  animal  charcoal,  or  its 
nature,  and  had  not  even  made  an  analysis  of  it.  The 
experiments  referred  to  were  carried  out  by  him  and  me 
during  the  very  first  days  in  which  he  was  in  Blair.  Reid. 
and  Steele's  laboratory,  and  before  even  an  analysis  of 
char  had  been  made  by  him.  The  laboratory  journal  of 
Blair,  Reid,  and  Steele  is  proof  or  this  fact.  I  ask  if  any 
sane  man  could  assert  that  Mr.  Smith,  knowing  pre- 
viously  nothing  whatever  of  charcoal,  was  likely  to  origi- 
nate experiments  to  prove  the  presence  of  ferrous  sulphide 
before  he  had  made  even  an  analysis  of  the  substance 
under  consideration.  Even  supposing  that  all  the  ex- 
periments had  been  originated  by  him,  it  would,  under 
the  circumstances,  have  been  extremely  uncourteous  to 
have  acted  as  he  did  ;  as  it  is,  it  is  something  more. 

I  annex  a  copy  of  a  letter  to  me  from  Dr.  Wallace,  with 
an  extract  from  a  letter  from  him  to  Blair,  Reid,  and 
Steele  (Mr.  Smith's  employers),  of  which  Mr.  Smith  was 
well  aware,  but,  through  some  defect  in  his  memory,  no 
doubt  omitted  to  mention.— I  am,  &c, 

.  R.  Speir. 

Greenock,  Nov.  jo,  tc7<. 

(Copy) 

Chemical  Laboratory,  tjS.  Balh  Street, 
Glasgow,  27th  Oft.,  1874. 
Mb.  Robert  Speir,— My  dear  Sir,— The  letter  you  refer 
to  is  addressed  to  Mnsrs.  Blair,  Reid,  and  Steele,  and 


dated  23rd  March,  1874.  It  treats  of  various  matter*, 
amongst  others  of  the  FeS  in  charcoal.  I  give  an 
extract  below.  I  was  under  the  impression  that 
it  was  you  who  suggested  the  presence  of  FeS  in 
charcoal— but  no  matter,  so  far  as  I  am  concerned,  Mr. 
Smith  is  welcome  to  any  credit  he  may  think  he  has  by 
his  paper.— Yours  faithfully, 

Wm.  Wallace. 
Extract  from  letter  to  Blair,  Reid,  and  Steele  referred 

to  :— 

"  The  incrustation  of  metallic-looking  substance  in  the 
interior  of  the  pipe  contains— 

Sulphur    3595 

Iron    5880 

Other  things,  not  estimated  . .  5-25 

ioo'oo 

"  It  consists,  therefore,  essentially,  of  protosulphide  of 
iron,  and  dissolves  very  freely  in  acids,  with  formation  of 
sulphuretted  hydrogen.  In  analysis  of  charcoal  it  is  the 
invariable  custom  to  state  the  iron  in  the  condition  of 
oxide,  but  I  have  long  been  of  opinion  that  it  exists 
wholly,  or  in  part,  as  sulphide,  and  the  occurrence  of  this 
incrustation,  which  I  have  never  observed  before,  serves 
to  confirm  this  opinion.  It  would  be  interesting  to  as- 
certain  at  what  part  of  the  pipes  this  sulphide  of  iron  is 
formed.  If,  as  I  believe,  it  is  a  direct  result  of  overheat-' 
ing  the  charcoal,  it  wilt  be  found  only  at  that  portion  of 
the  pipe  where  the  flame  strikes,  and  chiefly  in  the  pipea 
of  the  front  row." 


DOUBTFUL  MINERALS. 

To  the  Editor  of  the  Chemical  News. 
Sir, — As  a  curiosity  in  criticism,  whether  from  a  literary, 
aesthetic,  or  scientific  point  of  view,  the  communication  in 
the  Chemical  News,  No.  775,  p.  164,  signed  T.  A.  R.,  is 
possibly  unique.  Since  one  part  is  at  any  rate  intelligible, 
and  since  a  mineral  of  my  describing  and  naming  is  in- 
cluded in  the  dead  log  of  disgusting  acquaintances,  whose 
sudden  death  you  are  asked  kindly  to  assist  at,  while 
inviting  your  friends  to  the  battue  of  long  enough  unhung 
useless  dogs,  I  beg  to  inform  the  writer,  who  only  cares 
to  know  whether  "the  things  so  named  exist  at  all,  or,  if 
so,  what  they  are  now  called,"  that  the  "  Cyanolite  of 
How,"  as  I  described  it,  exists  in  the  remains  of  the  ori- 
ginal specimen  mostly  in  my  possession,  and  that  it  has, 
so  far  as  I  know,  no  ether  name.    I  may  add,  though 
T.  A.  R.  does  not  want  the  information,  that  I  have  never 
revisited  the  locality  where  I  got  it,  and  that  I  do  not 
know  whether  any  other  mineralogist  has  procured  such 
specimens  as  I  gave  an  account  of  in  the  Edinburgh  Set* 
Philosophical  Journal,  1859. 

Theie  ate  doubtless  a  good  many  more  minerals  than 
these  named  by  T.  A.  R.  not  kept' in  ttock  by  mineral 
dealerf,  and  I  dare  say  some  of  them  arc  even  not  to  be 
found  in  the  British  Museum.— I  am,  &c, 

Henry  How. 

King's  Co'lcce.  Windsor.  N.S. 
Nov.  2,  |«7|. 

ARSENIC  FLUORIDE. 

To  the  Editor  vf  the  Chtmlcal  NeteS. 
Sir  — Having  observed  in  yourvaluablcjournaI(CnEMiCAL 
News,  vol.  xxx  ,  p.  169)  an  article  by  R.  W.  Emerson 
Macivor,  on  '•  Arsenic  Fluoride,  I  should  feel  greatly 
obliged  if  you  can  find  space  for  the  following  remarks  on 
the  same  subject:— If  Mr.  Macivor  will  look  up  the 
"  Handwordcrbuch  dcr  rcincn  und  angewandten  Chcmie," 
vol.  ii.,  p.  244,  edition  for  1858,  he  will  find  the  arfenic 
fluoride  described  much  more  fully  than  in  his  article,  all 
the  properties  ascribed  to  it  by  Mr.  Macivor  being  given. 
I  merely  mention  this  fact,  as  Mr.  Macivor  teems  to 
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imagine  he  has  conferred  some  benefit  to  the  Science  of 
Chemistry  by  re-describing  a  well-known  compound  with- 
out explaining  anything  new  about  it.— I  am,  &c, 

M.  N.  C. 

TQbiflgen,  November  a, 1874. 


THE  ANALYSIS  OF  PHOSPHATES,  &c. 

To  the  Editor  of  the  Chemical  News. 
Sir, — It  will  probably  interest  your  correspondent  of  the 
30th  ult.,  and  other  readers  of  the  Chemical  News,  to 
learn  that  at  the  recent  meeting  of  the  British  Association, 
at  Belfast,  a  Committee — consisting  of  Messrs.  E.  C. 
Stanford,  E.  Dewar,  A.  Fletcher,  and  myself  as  Secretary 
(with  power  to  add  to  our  number) — was  appointed  to 
report  on  the  methods  employed  in  the  analysis  of 
phosphates  and  of  potash-salts,  and  on  the  best  mode  of 
stating  the  results. 

With  regard  to  phosphates,  the  intention  of  the  Com- 
mittee is  to  ascertain,  by  inquiry,  what  methods  are  in 
use,  and  to  learn  the  opinions  of  the  chemists  using  them 
as  to  their  special  advantages  and  limits  of  error,  and 
then  either  to  apply  for  a  further  grant  (the  present  one 
being  almost  nominal),  with  the  view  of  rigidly  testing 
the  accuracy  of  one  or  two  processes,  or  at  once  to  recom- 
mend one  for  general  adoption. 

It  seems  probable  that  an  accurate  and  practical  pro- 
cess, if  officially  recommended  by  a  Committee  of  the 
British  Association,  would  meet  with  a  very  general 
adoption  among  chemists,  and  that  a  "  B.A.  method " 
would  be  welcomed  by  both  buyers  and  sellers  as  a  perfectly 
neutral  standard  of  reference,  while  chemists'  results 
would  exhibit  less  variation  than  is  unfortunately  the  case 
at  present,  and  the  crying  scandal  of  the  existence  of 
buyers'  and  sellers'  analysts  would  die  a  natural  death. 

The  Committee  will  very  shortly  proceed  to  the  collec- 
tion of  data,  and  will  be  pleased  to  receive  suggestions 
from  all  interested  in  the  objects  aimed  at.  Any  commu- 
nications addressed  to  me  as  Secretary  will  of  course 
receive  the  attention  of  the  Committee. — I  am,  &c, 

Alfred  H.  Allen. 

1,  Surrey  Street,  Sheffield. 


BUTTER:  ITS   ANALYSIS   AND  ADUL- 
TERATIONS. 

To  the  Editor  of  the  Chemical  News. 

Sin,— In  your  journal  (Chemical  News,  vol.xxx.,  p.  174) 
you  had  the  kindness  to  publish  a  short  review  of  our 
little  book  on  "  Butter.'*  A«  this  review  contains  several 
inaccuracies,  which  greatly  tend  to  diminish  the  value  of 
our  method  for  detecting  and  estimating  foreign  fats  in 
butter,  we  trust  that  you  will  permit  us  to  correct  them. 

Our  method  does  not  consist  in  the  distillation  of  the 
butter  soap  with  dilute  sulphuric  acid,  and  the  estimation 
of  the  acidity  of  the  distillate,  but  in  the  estimation  of 
the  insoluble  fatty  acids.  The  objection  you  raise  against 
the  distillation — namely,  that  the  acidity  of  the  distillate 
might  not  only  be  due  to  butyric  acid,  but  also  to  acids 
produced  by  the  decomposition  of  the  glycerin  and  the 
sulphuric  acid — we  have  foreseen,  and  therefore  avoided 
it.  Granted  that  such  decomposition  might  take  place,  it 
is  of  no  practical  importance  whatever  as  regards  our 
method.  We  have  found,  by  many  experiments,  that  the 
amount  of  insoluble  fatty  acids  in  animal  fats  (except 
butter)  coriesponds  very  closely  with  the  theoretical 
quantity,— namely,  95-5  per  cent.— while  butter  yields 
never  more  than  86  2  per  cent.  The  difference  between 
the  quantity  of  fatty  acids  found  in  butter  and  that  found 
in  other  fats,  is,  on  an  average.  0/65  per  cent,  and  we  con- 
clude that  it  must  be  due  to  soluble  acids.  But  supposing 
this  inference  to  be  erroneous,  the  fads  remain  the  same, 
and  arc  equally  available  for  the  estimation  of  foreign  fats 


when  mixed  with  butter.  Mr.  Wanklyn  suggests  that 
butter  might  possibly  contain  mono-  or  di-olein,  &c, 
which  would  equally  well  explain  the  difference.  We 
must,  however,  emphatically  contradict  his  statement, 
that  it  is  not  possible  to  obtain  by  distillation  more  than 
01  per  cent  of  volatile  acids  from  butter.  The  smell 
alone  can  convince  him  of  the  contrary :  3  grms.  of 
butter,  saponified,  and  decomposed  with  sulphuric  acid, 
emit  such  a  powerful  smell  that  it  is  hardly  possible  to 
remain  in  the  room.  According  to  him  this  smell  is  due 
to  3  milligram,  of  volatile  acids. — We  are,  &c, 

Arthur  Anorll,  F.R.M.S. 
Otto  Hehner. 
«,  1874. 


[Nothing  could  be  further  from  our  intentions  than  to 
give  any  annoyance  to  the  authors,  or  to  depreciate  the 
legitimate  value  of  their  method.  They  certainly,  how- 
ever, fail  to  point  out  the  "  several  inaccuracies  "  of  which 
they  accuse  us.  In  their  book  they  state  that  they  had 
recourse  to  the  indirect  estimation  of  the  volatile  acids 
because  they  found  it  "  impossible  to  obtain  the  whole 
amount  present  by  distillation."  In  the  above  letter,  on  the 
contrary,  they  tell  us  that  they  foresaw  our  objection,  and 
therefore  avoided  the  direct  process.  Now,  as  our 
"  objection  "  was  a  request  for  proof  as  to  the  nature  of 
the  distillate, — in  default  of  which  the  volatile  acids  may 
possibly  be  less  than  the  amount  thus  formed, — the  above 
two  statements  seem  to  us  contradictory.  Not  having 
quoted  Mr.  Wanklyn  in  our  notice  of  the  work  we  feel 
disposed  to  question  the  relevancy  of  introducing  his 
name  on  this  occasion.  We  do  not  undervalue  the  nose 
as  an  instrument  of  preliminary  qualitative  research,  but 
somewhat  distrust  its  quantitative  indications.— Eo.  C.  N.] 
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Comptes  Rtndus  Hebdomcdairet  des  Seances  de  I' A  cad  em  ie 
des  Sciences,  No.  13,  September  28, 1874. 
This  number  is  entirely  occupied  with  the  discourses 
delivered  in  honour  of  Elie  de  Beaumont,  late  one  of  the 
perpetual  secretaries. 

No.  15,  October  12,  1874. 

Critical  Observations  on  the  Use  of  the  Tincture 
or  the  Powder  of  Guaiacum  to  Ascertain  the  Purity 
of  Kirschenwasser. — M.  Boussingault.— The  blue  colour- 
ation, on  the  addition  of  guaiacum,  relied  on  as  a  mark  of 
purity,  is  common  to  every  alcoholic  liquor  containing 
copper. 

Relation  Between  the  Real  Ash  and  the  Sulphated 
Ash  in  the  Products  of  the  Sugar  Manufacture.— Ch. 
Violette. — In  the  method  of  commercial  analysis,  used  in 
determining  the  value  of  sugars,  it  is  admitted  that  0*9  of 
the  weight  of  the  sulphated  ash  represents  approximately 
the  weight  of  the  true  ash,  /.*.,  that  which  would  be  found 
by  the  direct  incineration  of  the  sample  without  the 
addition  of  acid.  In  a  memoir  on  crude  sugars  (Comptts 
Rtndus,  Ixxxvi.,  642)  the  author  has  shown  that  this  co- 
efficient is  too  high  :  0  8  is  much  more  correct  for  raw 
sugars,  and  for  very  pure  samples  it  does  not  exceed  07. 

Communication  on  the  Destruction  of  the  Phyll- 
oxera. 


New  Experiments  on  the  Alkaline  Hydrosulphates 
r  the  Destruction  of  the  Phylloxera. — M.  Mouill-Feit. 

nes 
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for  the  Destruction  of  the  Phyllo 

Action  of  Coal-Tar  in  the  Treatment  of  Vines 
Attacked  by  the  Phylloxera.— M.  Balbiani 
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Employment  of  Electro- Diapasons  of  Variable 
Periods  as  Tonometers  and  Electro-Interrupters.  - 
M.  E.  Mercadier. — Interruptors  of  this  kind  have  a 
decided  advantage  over  those  of  Foucault.  They  arc,  at 
will,  either  single  or  double  acting.  The  two  electric 
systems  which  produce — the  one  the  maintainance  of  the 
vibratory  movement  of  the  diapason  interruptor,  and  the 
other  the  intermittent  currents,  are  distinctly  and  clearly 
separated,  which  is  not  the  case  with  Foucault's  inter- 
ruptor. 

Attempt  at  a  Theory  of  the  Formation  of  the  Se- 
condary Faces  of  Crystals. — M.  Lecoq  de  Boisbaudran. 
— Reserved  for  insertion  in  full. 

Microsccpic  Study  and  Proximate  Analysis  of  a 
Pumice    from    Vesuvius.  —  M.   F.   Fougue.  —  This 
pumice  is  white,  vrry  porous,  and  floats  on  the  surface  of 
water.    It  is  in  pieces  about  the  size  of  a  filbert.    To  the  I 
naked  eye  it  appears  homogeneous.    Willi  the  aid  of  the  I 
microscope  it  is  found  to  consist  of  a  multitude  of  crystals  | 
of  amphigene,  united  by  an  amorphous  vitreous  matter. 
Crystals  of  horn-blende,  pyroxene,  peridote,  protoxide  of 
iron,  felspar,  and  brown  mica  are  very  thinly  scattered 
through  the  mass.    The  granules  of  amphigene  have  the 
following  composition ; — 

Silica    5614 

Alumina    24S3 

Lime    201 

Potash   873 

Soda    643 


Sp.  gr.  2-41. 
2  00  grms.  of  the  pumice  contained— 

Pyroxene   

Hornblende  

Felspar  

Protoxide  of  iron..  .. 
Magnesian  mica  . . 
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Peridote  0025 


Moniteur  ScUntifiqut,  du  Dr.  Quesneville, 
October,  1874. 
New  Helio-Photometcr.— F.  Craveri.— A  box  of  hard 
wood,  280  m.m.  long,  145  m.m.  wide,  and  200  high,  forms 
a  parallelopiped  placed  upon  a  pedestal  in  an  open  situa- 
tion, where  nothing  impedes  the  direct  action  of  the  r.un. 
The  upper  surface  of  the  apparatus  cannot  preserve,  during 
the  twelve  months  of  the  year,  a  horizontal  position,  be- 
cause when  the  sun  sinks  below  the  equator  in  wintir  its 
rays  would  fall  too  obliquely.  It  is  thc'eforc  necessary 
at  that  season  to  follow  approximately  the  movement  of 
the  sun.  This  result  is  obtained  by  gradually  inclining 
the  initrument  towards  the  south  from  September  to 
December,  and  gradually  diminishing  the  inclination 
again  till  March,  when  it  is  replaced  in  a  horizontal 
position.  One  of  the  principal  sides  of  the  parallelogram 
represents  the  door,  fixed  on  hinges,  and  giving  acce*s  tu 
all  the  interior.  At  the  side  opposite  the  door  is  fixed  a 
clock,  the  dial  of  which  is  seen  through  a  circular  aperture 
in  the  side.  To  this  clock  is  adapted  a  toothed  wheel, 
moved  by  the  drum  containing  the  spring.  This  wheel 
only  performs  one  revolution  in  twenty-four  hours.  To 
its  axle  is  fixed  by  a  movable  screw  a  large  drum  of  brass, 
the  circumference  of  which  is  520  m.m.,  and  the  breadth 
16  m.m.  Upon  the  surface  of  this  drum  is  fixed  a  slip  of 
paper,  as  is  done  with  the  Morse  telegraphs.  A  few 
seconds  are  sufficient  for  fixing  or  for  removing  this  band. 
A  slit  in  the  box  is  so  arranged  that  the  sun's  rays, 
shining  through  it,  fall  upon  the  band,  evm  when  the 
uminary  is  very  near  the  visible  horizon.  The  bands  arc 
repared  with  chloride  of  iilver  by  being  steeped  first  in  a 


solution  of  common  salt,  and  then,  shortly  before  being 
used,  in  solution  of  nitrate  of  silver. 

A  scries  of  papers  from  the  Laboratory  of  the  Polytech- 
nicum,  at  Zurich,  contain  an  account  of  the  kawa  root,  by 
M.M.  Molting  and  Kopp  ;  a  paper  by  MM.  Bibanow  on 
the  reactions  obtained  on  melting  together  certain  com- 
pounds of  aniline  and  toluydin.  The  authors  have  formed 
magenta  by  meltingtogether2o  grms.of  nitranilin,  40  grms. 
pseudo-toluydin,  and  5  grms.  of  aniline.  The  quality  of 
the  colouring  matter  obtained  was  good,  but  the  yield  was 
small.  The  same  authors  give  an  account  of  a  double 
chloride  of  toluydin  and  zinc,  ZnC!2+ 2(C7H„NHC1). 

Barytes  Green  or   Manganate  of  Baryta.  —  £. 

Fleischer. — This  salt  has  been  introduced  into  commerce 
under  the  names  of  Cassel  green  or  Rosenstichl's  green. 
It  has  generally  been  prepared  by  calcining  nitrate  of 
baryta  with  oxide  or  peroxide  of  manganese,  or  by  fusing 
caustic  baryta  with  manganese  and  chlorate  of  potash. 
The  author  gives  a  new  method  for  its  preparation.  On 
precipitating  a  green  boiling  solution  of  manganate  of 
potash  with  chloride  of  barium,  there  is  formed  a  deposit, 
strongly  granular,  but  not  crystalline.  This  precipitate  is 
of  a  violet  colour,  bordering  on  blue.  It  is  well  washed 
by  decantation,  and  then  filtered.  When  dried  its  colour 
becomes  paler  as  the  temperature  rises.  At  a  dark  red 
heat  is  white,  with  a  slight  greyish  blue  tinge.  If  heated 
higher,  with  access  of  air,  it  becomes  by  degrees  com- 
pletely green,  then  of  a  fine  blue,  and  atvery  elevated  tem- 
peratures it  is  converted  into  a  dirty  brown  grey.  If  a 
solution  of  permanganate  of  potash  is  precipitated  with 
chloride  of  barium,  and  allowed  to  boil,  there  is  slowly 
formed  a  reddish  violet  deposit  (colour  of  peach  blossom), 
and  the  liquid  retains  an  intense  violet  colour.  The  pre- 
cipitate may  be  washed  by  decantation,  and  filtered  with- 
out decomposition.  It  can  even  be  dried  at  100"  without 
losing  iis  colour.  When  gradually  heated  the  perman- 
ganate of  baryta  loses  its  colour  like  the  manganate.  but 
at  very  high  temperatures  it  behaves  differently.  When 
its  colour  has  once  been  destroyed  by  a  moderate  heat 
it  does  not  become  either  green  or  blue  by  further  heating 
w.ih  access  of  air.  The  whole  becomes  at  once  of  a 
greyish  brown.  The  finest  barytes  green  is  formed  by 
calcining  the  manganate  of  baryta.  Rosenstiehl's  pro- 
cess— the  fusion  of  hydrate  of  baryta  with  chlorate  of 
potash  and  peroxide  of  manganese — yields  an  inferior 
colour. 

Garnet  (or  Grenade),  a  New  Dye.— This  substance 
has  been  introduced  as  a  substitute  for  orchil.    It  is  per- 
|  feclly  soluble  in  water,  and  if  used  alone  produces  garnet- 
t  browns  of  great  purity.    In  combination  with  extract  of 
indigo,  turmeric,  &c.,it  may  be  made  to  yield  every  shade 
of  brown  with  a  brightness  which  orchil  cannot  equal. 

Manufacture  of  Scda  by  the  Ammonia  Process. — 
Dr.  List.— Reserved  for  insertion  in  full. 

Determination  and  Assay  of  Sulphuric  Acid.— A.  G. 
Pouchet.-  To  determine  the  nitrous  compounds  in  com- 
mercial sulphuric  acid  we  take  100  c.c.  of  the  sample,  and 
add  to  it  by  means  of  .1  burette  normal  permanganate 
(t  c.c.  —  0*005  grm.  pure  iron)  until  a  faint  permanent 
rose  colour  i«  produced.  This  operation  converts  the 
lower  oxides  of  nitrogen  into  nitric  acid,  and  sulphurous 
acid,  if  present,  into  sulphuric  acid.  On  the  other  hand, 
put  in  a  flask  containing  500  c.c,  10  c.c.  of  a  solution  of 
sulphate  of  protoxide  of  iron,  containing  o*i  grm.  of  iron. 
Add  the  100  c.c.  of  the  acid  previously  treated  with  man- 
ganese, and  rinse  the  vessel  which  had  contained  it  into 
the  flask.  Roil,  when  the  nitric  acid  peroxides  a  part  of 
the  iron,  and  is  reduced  to  NO,,  which  escapes.  After 
boiling  for  balf-an-l  our  pour  into  the  flask  water,  pre- 
viously boiled,  enough  to  fill  it  three-quarters  full,  stopper, 
and  let  cool.  When  perfectly  cold,  titrate  with  normal 
permanganate  till  the  faint  permanent  rose  tint  appears, 
noting  the  quantity  of  permanate  required,  whence  the 
amount  of  nitric  acid  fn  the  sulphuric  acid  may  be  readily 
calculated.   Kolb  recommends  the  following  procento 
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determine  the  nitrous  acid  in  the  Gay-Lussac  column  :— 
1  grm.  of  pure  dry  permanganate  corresponds  to  o-6  grm. 
NO3,  and  converts  it  into  o  85  grm.  NO<.  The  perman- 
ganate must  not  be  dropped  into  the  acid,  but  the  acid 
under  examination  must  be  dropped  into  a  known  volume 
of  permanganate  until  the  latter  is  decolourised.  Cold 
dilute  nitric  acid  has  no  action  upon  permanganate. 
Kolb  operates  upon  0-5  grm.  of  permanganate  in  solution, 
and  the  volume  of  acid  employed  to  decolourise  it  shows  the 
amount  of  nitrous  acid  contained.  To  the  liquid  is  now 
added  a  known  volume  of  the  normal  solution  of  iron,  and 
the  whole  is  boiled  to  expel  NO..  Dilute  with  boiled 
water,  stopper  the  flask,  and  when  completely  cool  titrate 
with  normal  permanganate.  We  obtain  thus  an  amount 
of  nitric  acid,  from  which  it  is  necessary  to  deduct  that 
furnished  by  the  former  operation,  and  which  has  been 
calculated  into  nitric  acid.  The  difference  shows  the 
real  quantity  of  nitric  acid  existing  in  the  volume  of  liquid 
used  in  the  first  place  to  decolourise  the  0  5  grm.  of  per- 
manganate. Suppose,  for  example,  that  it  was  needful  to 
use  10  c.c.  of  the  sample  of  acid  to  decolourise  the 
0*5  grm. of  permanganate.  These  10  c.c. contain  0-300  grm.of 
NOj.  Iff  in  the  second  place,  it  is  found  by  means  of 
the  normal  solution  of  iron  that  the  same  10  c.c.  of  acid 
contain  0*572  of  NOj,  from  this  quantity  we  must  deduct 
0-425  the  equivalent  in  NOj  of  the  0  300  of  N03.  There 
remains  0  x47  of  NOs  for  the  10  c.c.  of  acid  operated  upon, 
or  in  100  parts- 
Nitrous  acid  3-00 

Nitric  acid    1-47 

On  Ultramarine. — B.  Unger.— This  paper  is  too  long 
for  insertion. 


Lit  big's  Annaltn  dtr  Cktmi*  und  Pharmacit. 
August  29,  1874. 

Communications  from  the  Laboratory  of  the  Uni- 
versity of  Kiel. — These  communications  consist  of  a 
paper  by  E.  Demolc  on  the  preparation  of  glycol ;  another 
by  the  same  author  on  the  aromatic  hydroxethylen-amines ; 
and  one  by  A.  Ladenburg  on  certain  new  organic  com- 
pounds of  silicon. 

Processes  during  Incomplete  Combustion  of  Coal- 
Gas,  and  on  Us  Behaviour  when  Heated  in  the  Ab- 
sence of  Air. — R.  Blochmann. — As  a  type  of  the  combus- 
tion of  coal  -gas  with  an  insufficient  supply  of  oxygen,  the 
author  lakes  the  flame  of  a  Bunsen  burner  when  it  strikes 
down  into  the  tube.  He  finds  that  acetylen  is  formed  by 
this  flame  as  well  as  wht  n  coal-gas  is  heated  in  the 
absence  of  air.  Hydrogen,  marsh-gas,  and  the  other  con- 
(titticnts  of  coal-™as,  do  not  prevent  a  polymeric  conden- 
sation of  the  acetylen  formed  from  the  heavy  hydrocarbons 
when  gas  is  heated  in  the  absence  of  air.  The  acetylen 
generated  by  the  "  striking  back "  of  a  Bunsen  flame 
appears,  however,  chiefly  in  a  free  state. 

Dimethyl-Isobutyl-Carbinol,  and  on  the  Heptylen 
obtained  therefrom.— D.  Pawlow.— This  new  tertiary 
alcohol  is  formed  by  the  action  of  chloride  of  valeryl  on 
zinc  methyl.  It  distils  over  at  129°  to  131°.  It  is  a  light 
colourless  liquid,  almost  insoluble  in  water,  of  strong 
camphor-like  odour,  resembling  that  of  the  other  tertiary 
alcohols,  and  of  a  burning  taste.  At  —20°  it  does  not 
congeal  but  becomes  ropy.  Its  formula  is  C7HiaO.  If 
the  iodide  of  this  body  is  decomposed  with  alcoholic 
potash  it  yields  a  new  heptylen,  which  boils  at  83°  to  840, 
and  has  thesp,  gr.  0  7144. 

On  Paramido-Meta-Sulpho-Toluolic  Acid. — Dr.  H. 
von  Pechmann.— This  lengthy  paper  does  not  admit  of 
useful  abstraction. 

Contributions  to  a  More  Exact  Knowledge  of  the 
Starch  Group. — Dr.  Water  Nageli. — Starch,  as  we  find 
it  in  starch  granules,  consists  of  a  series  of  modifications, 
and  by  means  ol  a  further  series  of  such  modifications  or 


I  chemical  combinations,  it  can  be  finally  converted  into  a 
kind  which  takes  a  yellow  colour  with  iodine,  and  can  he 

I  converted  into  sugar,  or  split  up  into  two  species  of  sugar. 
When  starch  is  treated  in  the  cold  with  different  reagents , 
especially  with  mineral  acids  not  too  concentrated,  the 
part  which  takes  a  blue  colour  with  iodine — the  blue 
modification — is  extracted,  whilst  the  yellow  modification 
remains  behind  with  the  structure  of  the  original  granules. 
The  above  modifications  do  not  occur  in  the  starch  as 
distinct  portions,  but  are  connected  by  transition  stages, 
which  take  respectively  violet,  red,  and  orange  colours 
with  iodine.  The  yellow  modification  is  the  most  refrac- 
tory. It  is  insoluble  in  water,  and  is  least  easily  affected 
by  boiling  therein,  or  by  treatment  with  acids.  Its  most 
extreme  form.which  seems  closclyrelatcd  to.or  perhaps  iden- 
t  ical  with,  cellulose,  is  almost  incapable  of  being  attacked. 
The  most  refractory  portion  forms  the  capsules  or  envelopes 
of  the  starch  grains.  The  more  we  approach  the  blue 
modification  the  more  soluble  and  decomposable  the 
substance  becomes,  its  affinity  for  iodine  increasing 
simultaneously. 

Researches  on  the  Source  of  the  Acid  in  the  Gas- 
tric Juice.— K.  Maly.— The  author  finds  that  the  pure 
gastric  juice  in  dogs  contains  no  lactic  acid.  The  decom- 
position of  chlorides  by  lactic  acid  cannot,  therefore,  be 
the  source  of  the  hydrochloric  acid  in  the  stomach.  Lactic 
acid  seems  to  play  no  part  in  the  chemistry  of  the  normal 
formation  of  acids.  The  source  of  the  free  hydrochloric 
acid  in  the  stomach  is  a  process  of  dissociation  of  the 
chlorides  without  the  action  of  an  acid. 

Contributions  to  the  Knowledge  of  Chloral.— O. 
Wallach.— The  author  examine*:,  first,  the  action  of  aro- 
matic amides  on  chloral,  making  especial  mention  of  the 
behaviour  of  the  latter  with  anilin,  toluydin.  and  xylidin  ; 
secondly,  the  behaviour  of  chloral  and  amidic  acids;  then 
of  chloral  and  the  salts  of  aromatic  acids;  and,  lastly,  the 
behaviour  of  chloral  with  nitrous  acid. 

Action  of  Cyanide  of  Potassium  upon  Chlorinised 
Aldehyds. — O.  Wallach.  —Not  suitable  for  abstraction. 

Meta-Chlorphenol,  and  its  Nitro  Derivatives. — A. 
Faust  and  H.  Muller.— Taken  from  Ber'uhte,  v.,  777. 

Correction  of  Former  Statements  Concerning 
Chloro-Nitrophenols. — A.  Faust. — See  Atmnun,  supple- 
ment vii.,  192. 

Isononylamid  and  Isononylic  Acid.— H.  A.  Kullhem. 
— The  author  obtaine-l  isononylamid,  CqIIiqNO,  by  setting 
out  from  caprylic  alcohol.  Isononylic  acid,  CQHi9Oj,  is 
almost  insoluble  in  water,  readily  soluble  in  ether  and 
alcohol.  Its  boiling-point  is  2 14°  'o  246'  at  760  m.m. 
barometric  pu*sure.  It  due*  not  solidify  at  -ir".  Its 
sp.  gr.  at  iS-  C.  is  0  90325.  The  author  describes  its 
soda,  potash,  ammonia,  lime,  copper,  and  silver  salts. 

Meta-Chlorphenol,  ar.d  its  Mono-Sulpho  Acid 
Derivatives. — J.  G.  Kramers. — The  author  has  examimd 
y.chlorphenol-sulphuric  acid,  and  a  number  of  its  salts  ; 
and  r-chlorphenol-sulphuric  acid,  and  its  potash  and  lime 
salts. 

New  Compound  from  Urine. —  F.  Baumstark. — The 
substance  in  question,  C3H5N  jO,  has  a  strong  resemblance 
to  hippuric  acid.  It  forms  white  columns  of  several 
millimetres  in  length.  Freely  soluble  in  boiling  water ; 
sparingly  in  cold  water  and  spirit  of  wine;  insoluble  in 
absolute  alcohol  and  ether.  If  heated  to  2509  the  crystals 
experience  no  change.  If  more  strongly  heated  they 
decrepitate,  evolve  dense  white  vapours  of  a  peculiar 
odour,  fuse,  and  finally  burn  with  the  odour  of  horn.  It 
is  neutral  to  test-paper,  docs  not  combine  with  bases,  but 
forms  with  acids  salts  which  do  not  readily  crystallise  and 
deliquesce  on  exposure  to  the  air. 

Trimethyl-Acetic  Acid.— A.  Butlerow.— An  account 
of  the  chemical  and  physical  properties  of  this  acid,  and  of 
a  number  of  its  salts. 
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MISCELLANEOUS. 


The  Royal  Society.— The  medals  in  the  gift  of  the 
Royal  Society  for  the  present  year  have  been  awarded  by 
the  Council  as  follows,  and  will  be  presented  at  the  an- 
niversary meeting  of  the  Society  on  the  30th  intt. : — The 
Copley  Medal  to  Professor  Louis  Pasteur,  of  the  Aca- 
demy of  Sciences,  Paris,  For.  Mem.  R.S.,  for  his  re- 
searches on  fermentation,  &c.  The  Rumford  Medal 
to  Mr.  J.  Norman  Lockyer,  F.R.S.,  for  his  spectro- 
scopic researches  on  the  sun  and  on  the  chemical  ele- 
ments. A  Royal  Medal  to  Professor  William  Crawford 
Williamson,  F.R.S.,  of  Owens  College,  Manchester,  for 
his  contributions  to  zoology  and  palaeontology,  and  espe- 
cially for  his  investigations  into  the  structure  of  the  fossil 
plants  of  the  coal  measures  ;  and  a  Royal  Medal  to  Mr. 
Henry  Clifton  Sorby,  F.R.S.,  for  his  researches  on  slaty 
cleavage,  and  on  the  minute  structure  of  minerals  and 
rocks,  for  the  construction  of  the  micro-spectroscope,  and 
for  his  researches  on  colouring  matters. 

University  of  London.— The  following  is  a  list  of  the 
candidates  who  passed  the  recent  Second  B.Sc.  Examina- 
tion :— Pass  List.— (First  Division)— F.  H.  Barling,  Owens 
College;  F.  D.  Brown,  private  study;  S.  A.  Hill,  Royal 
Scoool  of  Mines ;  J.  N.  Keynes,  B.A.,  Univ.  and  Pcmbr. 
Camb.  Colleges  ;  J.  G.  MacGregor.  Edinburgh  University; 

A.  H.  Spokes,  B.A.,  University  College ;  A.  T.  Wilkinson, 

B.  A.,  Owens  College  School  of  Medicine.  (Second  Di- 
vision)— F.  W.  Aveling,  M.A.,  University  and  New  Col- 
leges; P.  P.  Bedson,  Owens  College  ;  E.  B.  C  umberland, 
private  study ;  G.  S.  Dunn,  B.A.,  private  study;  J.Fewings, 
B.A.,  Queen  Elizabeth's  Hospital  and  private  study ;  W. 
H.  Munns,  B.A.,  University  College;  P.  K.  Ray,  Uni- 
versity and  Manchester  New  Colleges,  and  Royal  School 
of  Mines;  A.  H.  S.  White,  B.A.,  University  College;  B. 
A.  Whitelegge,  First  M.B.,  University  College. 


this  invention  is  the  preparation,  from  the  sewage  of  towns  by  eleanlv 
and  incffensive  processes,  ot  manures  suitable  to  llic  wants  01  the 
farmer  as  respects  their  richness  ir.  leitiltsing  elements,  and  also  tbeir 
price  and  quality. 

Improvements  in  the  manufacture  of  artificial  hatter.  Edward 
Griffith  Brewer,  Chancer)'  Lane,  Middlesex.  (A  communication  from 
E.  Didcrichsen,  Copenhagen, Denmark.)  February  31,1374. — No  061. 
This  consists  in  making  butter  from  tallow  or  other  fatty  matter.  It 
is  washed  in  Cold  water,  cut  into  pieces,  and  melted  by  steam  in  a 
wood  vessel.  Acid  soda  is  subsequently  added,  and  the  material 
bo  led  several  times,  adding;  soda,  and  finally  in  pure  water;  then 
sifted  through  flannel,  and  afterwards  churned,  fine  oil  and  sour  milk 
being  added  during  the  latter  process. 

Improvements  in  the  extraction  of  oleaginous  matters  from  wool- 
trashing  suds,  or  other  liqutdt  containing  soapy  matters  or  grease,  and 
the  production  of  tallow  or  oil  from  the  resulting  substances.  Henry 
Benjamin,  Graham's  Town,  South  Africa.  February  23,  1874. 
No.  682.  The  features  of  my  invention  are  in  the  extraction  of  grease 
or  fatty  matters  from  wool-washing  suds,  and  contesting  the  same 
into  taflow.  soap,  oil,  and  such  like  articles, 
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ABRIDGMENTS  OP  PROVISIONAL  AND  COMPLETE 
SPECIFICATIONS. 

Improvements  in  dyeing,  and  in  apparatus  connected  therewith. 
Dan  Dawson,  aniline  manufacturer,  Milncs  Bridge,  and  Clayton 
KlatT,  cotton  spinner,  Barnoldswick,  York. — February  19,  1^74.— 
No.  633.  This  invention  consists  in  the  use  of  improved  means  and 
apraiaius  for  dyeing  and  "  fixing"  the  dye  or  colouring  matter  upon 
fabrics  of  cotton  or  other  vegetable  fibre  or  fabrics  composed  parily 
nf  cotton  or  other  vegctsble  fibre,  and  partly  of  wool  and  other  animal 
filrr,  by  passing  same  through  the  dye-liquor,  and  then  through  am mo. 
r  tacal  vapour,  and  in  the  apparatus  connected  therewith. 

Improvements  in  the  distillation  of  cstentiil  oils  or  perfumes. 
Alpl.onse  Piver,  perfumery  manufacturer,  Boulevart  de  Strasbourg, 
Palis.  February  19,  1874.— No.  634.  This  invention  relates  to  a 
process  of  distilling  aromatic  substances  at  a  temperature  higher  than 
the  boiling-point,  that  is  to  say.  a  pressure  of  between  1  and  5  atmo- 
spheres. The  apparatus  used  consists  of  a  steam  generator,  a  closed 
vessel  to  contain  the  aromatic  substances,  a  cooler  or  condenting 
chamber,  a  vessel  divided  into  compartments  by  vertical  partiiions, 
and  intended  for  regulating  the  flow  of  the  liquid,  and  an  apparatus  for 
preventing  overflow  in  case  of  sudden  increase  of  heat.  Steam  from 
water  or  alcohol  passes  from  the  boiler  into  the  vessel  containing  the 
aromatic  substances,  and  thence,  laden  with  perfume,  10  a  worm  in 
the  condensing  chamber,  whence  it  runs  into  the  sesael  for  irgulating 
the  flow,  passing  successively  up  and  down  its  compartments,  a  small 
quantity  of  essential  oil  being  separated  at  the  top  ol  each  compart- 
ment and  falling  into  a  boil  Ir,  the  water  flowing  into  another  vessel.  In 
case  of  a  sudden  ruth  of  liquid  the  inuptivc  fl.iw  falls  into  a  swing  box 
which  tilings  a  funnel  under  the  outlet  of  the  tube  of  the  condenser, 
and  ihe  liquid  is  conveyed  into  an  open  vessel  placed  under  the  laid 
swing  box. 

Improvements  in  the  manufacture  of  tu^ar,  and  in  purifying 
sacchaime  solutions.  John  Stcnhouse,  analytical  chemist,  Rodney 
Stieet,  I'er.ti  nvllle,  Middlesex.  February  lo,  1:4.— No.  »>}.•.  The 
MSMtial  features  of  this  invention  consists  in  effecting  the  removal  of 
lime,  existing  either  at  saccharate  of  lime  or  othciwise,  fiom  solutions 
of  sugar  or  other  sacchaiine  solutions,  by  means  of  oxalic  aitJ.  or  by- 
means  of  the  oxalates  of  ammonia,  potato,  or  sods,  or  mixtures  of  the 
same. 

Imptovements  in  the  treatment  of  seu\tze.  and  in  the  manufacture  of 
mMures  therehom.  Major-General  Henry  VounK  Darracott  SctHt, 
C.U.,  haling,  Middlesex.   February  30,  iS'4.- No. t-jj.    1  he  object  ol 


A  new  or  improved  method  of  manufacturing  artificial  butter,  in  I  of 
clarifying  or  purifying  rancid  butter.  Daniel  Hipkins,  Tipton,  Staf- 
ford. February  23,  1874.  —  No.  6X4.  This  invention  consists— (1)  in 
making  artificial  butler  by  melting  fat  by  means  of  steam  or  hot  water. 
The  fat  is  then  drawn  off  and  allowed  to  cool.  It  is  then  raised  in 
temperature,  and  the  olein  or  softer  part  is  removed  by  pressure  from 
the  stearin  or  waxy  part.  The  olein  is  then  melted,  and  suddenly 
cooled  by  plunging  it  into  or  agitating  it  in  a  cold  liquid,  and  it  thus 
loses  its  rough  and  granulated  consistency,  and  becomes  scry  similar 
to  butter.  (2)  In  purifying  rancid  butter  by  melting  it  and  removing 
any  deposit;  then  boiling  it  with  lime-water  or  other  alkali  and 
allowing  it  to  settle;  and,  finally,  treating  the  liquor  thus  clarified  by 
suddenly  cooling  it  in  water  or  other  liquid  as  in  the  manner  first 
described.  The  artificial  butter,  or  the  clarified  butter,  may  be  used 
separately,  or  they  may  be  mixed  together  in  any  desired  proportions, 
and  are  perfectly  pure  and  wholesome,  and  free  from  deleterious 
qualities. 

Imptovements  in  the  construction  of  furnaces  and  retorts  for  the 
manufacture  of  bisulphide  of  carbjn.  Samuel  Henry  Johnson,  F.C.S., 
chemist,  Lea  Bank  Works,  Stratford,  Essex.  Feb  ruary  23,  1S74.— 
No.  6.N7.  This  Provisional  Specification  describes  using  a  horizontal 
retort  lor  vapourising  the  sulphur,  and  a  vertical  retort  for  heating  the 
carbon.    Suitable  methods  of  setting  the  retorts  are  described. 

An  improved  method  of  extracting  gold  from  auriferous  antimony 
ores,  aulimonial  compounds,  and  anttmonial  mixtures.  TyndaJl 
Bright,  merchant  and  ship  owner,  Liverpool.  (A  communication  from 
Reginald  Bright,  merchant,  and  John  Cosmo  Ncwbery,  analytical 
chemist,  both  of  Melbourne,  Victoria,  Australia.)  February  24,  1874. 
—No.  691.  Metal  1:  antimony  is  fused  with  ore,  compounds,  or  mix- 
tures, and  the  gold  thereby  alloyed  with  the  metallic  antimony.  The 
alloy  falls  to  the  bottom  ol  the  material  under  treatment,  from  whence 
it  can  easily  be  removed.  When  the  alloy  becomes  sufficiently  rich  in 
gold -  it  maybe  by  repeated  use — such  gold  is  removed  by  oxidising 
the  antimony  in  any  ol  the  ways  at  present  known  or  suitable  for  the 
purpose. 

A  WsV  prcceis  for  the  artificial  production  of  1  jhi.'ih  by  means  of 
coniferin,  or  the  tab  of  plants  belonging  to  the  species  of  com] era,  or 
any  other  plants  related  to  this  family,  as  an  es  rait  of  all  those  parts 
of  the  ju.tmenlioned  elantscontaintng  coniferin.  Wilhclm  Haarman, 
Ph. D  ,  analytical  chemist,  Georgenstrasse.  Berlin,  Germany.  Feb- 
ruary 23,  1874.— No.  709.   Take,  first,  coniferin  ;  or,  secondly,  the  sap 


of  plants  mentioned  above  which  has  b  :en  purified  or  liberated  1 
albumins  or  other  impurities ;  or,  thirdly,  an  cttract  ol  all  thote  parts 
of  the  just-mentioned  plants  containing  coniferin;  or,  fourthly,  ths 
products  obtained  from  coniferin  by  means  ol  Icrmeniation,  putre- 
faction, or  similar  action;  and  treat  one  or  other  with  oxidising  agents, 
or  su.h  agents  of  similar  action,  such  as  bichromate  of  potattum  and 
sulphuric  acid,  or  any  other  peroxide,  oxide,  acid,  or  salt,  which  pro- 
duce the  same  effect.  The  product  of  the  reaction  in  all  these  cases  is 
artificial  vanillin,  which  has  been  proved  lo  be  identical  in  ail  physical 
and  chemical  properties  with  the  aromatic  principle  obtained  by  the 
extraction,  &c,  of  the  natural  vanilla  beans. 

Improvements  in  apparatus  for  obtaining  infusions  and  decoctions 
from  coffee,  herbs,  bernes,  grains,  feeds,  and  leaves.  General  W.  N. 
Hutchinson,  Wellcsbourne,  near  BiJefcrd,  Devon.  March  2,1874.— 
No.  756.  Decoctions  from  coffee  are  usually  made  by  pouring  hot 
water  on  the  grounds  (of  the  berry)  placed  in  a  strainer  in  an  upper 
vessel,  irom  whence  the  decoction,  when  strained,  passes  into  a  lower 
vcstel.   This  arrangement  is  inconvenient,  as  unJtr  orcinary  circuits- 

I  stances  it  gives  such  a  height  to  the  compound  vessel  that  it  cannot 
stand  under  the  spout  of  the  common  breakfast  urn,  or  suspended 
kettle.  It  has  the  further  disadvantage  that  the  liquid  loses  heat  in 
being  transferred  to  the  lower  cold  vessel.  Moreover,  the  compound 
vessel  presents  a  very  large  external  surface  to  the  cooling  influence 
of  the  air.  The  principal  object  of  the  pres-.nl  invention  is  to  provide 
a  vessel,  whatever  may  be  its  material,  of  so  low  a  tl-.apc  that  coffee 
can  he  made  in  it  precisely  as  lea  is  usually  made.  This  is  effected  by 
placing  the  filtering  vessel  vitain  the  other  instead  of  above  it.  and  by 
forming  its  sides,  and  possibly  bottom,  wholly  or  partially  of  a  porous 
quickly. filtrating  mateiial  or  materials.  The  giains  of  coriee  are 
place  J  within  the  filtrating  vessel,  lis  tides  and  bottom,  which  arc 
near!)  in  close  contact  with  the  sides  and  bottom  of  the  outer  ve»»el. 
furnish  such  a  large  filtrating  surf.ee  that  the  hot  water  which  has 
l.rcn  added  latter  standing  any  required  length  of  time  in  contact  with 
the  flair.-.,  wili  percolate  so  rapidly  through  the  filtrating  vessel  as  to 
allot'  of  the  liquid  being  pouted  out  almost  as  expeditiously  as  if  it 
were  a  decoction  from  lea- leaves  made  in  the  usual  manr.cr     The  p^t 

I  can  be  so  iliaped  as  to  become  either  a  trapot  rr  coffeepot.  Thu 
method  of  obtain  ng  deceptions  or  infusions  is  applicable  10  vessels  1  I 
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St  sixe,  when  a  tap  might  be  employed.  It  promise*  to  be  useful 
for  chemical  purposes,  because  the  liquid,  without  coming  to  the 
boiling-point,  could  be  conveniently  kept  at  a  regulated  temperature 
with  the  aid  of  a  lamp. 

Improvimtnli  in  preserving  eg.  t.  John  Henry  Johnson,  Lincoln's 
Inn  Fields,  Middlesex.  (A  communication  from  Dawson  Miles, 
Boston,  Mass.,  U.S.A.)  March  2.  1874 -No. 761.  This  invention  re- 
lates to  an  improved  mode  of  preserving  egc*,  and  consists  in  effecting 
their  condensation  by  evaporating  to  a  semi-liquid  mass,  after  re- 
moving them  from  the  shells,  the  degree  of  heat  employed  being  so 
low  as  not  to  prevent  them  from  being  afterwards  dissolved  when 
required  for  use;  and  in  the  employment  of  sugar,  salt,  and  sulphite 
of  soda  in  combination  with  the  eggs. 

Improvements  in  the  method  of  and  means  for  producing  electrical 
signals,  and  in  registering  or  recording  the  same.  Robert  Valentine 
Dodwcll,  electrical  engineer,  Lcadenhall  Street,  London.  March  2, 
1S74.-N0.  764.  The  invention  consists  in  the  application  and  use  of 
a  beam  or  ray  of  light,  suitably  prepared  by  being  passed  from  a 
battery  through  an  induction  coil  and  vacuum  tube,  and  submitted  to 
the  action  of  an  electro-magnet,  whereby  the  ray  of  light  is  influenced, 
and  deflections  or  movements  are  (.reduced,  and  signal*  thereby 
effected;  and  in  registering  or  recording  such  signals  upon  sensitised 
surface*  by  intensifying  the  light,  and  projecting  it  thereunto  by  means 
of  a  suitable  arrangement  of  lenses. 

An  improved  method  of  packing  or  puttmg-up  chloride  of  lime. 
William  Robert  Lake,  of  the  firm  of  Hascltine,  Lake,  and  Co  .  patent 
agents,  Southampton  Dnildings.  London.  (A  communication  from 
Martin  Luther  Bush,  merchant,  New  York,  U.S.A.)  March  4,  i874-~ 
No.  709.  The  object  of  this  invention  is  to  provide  a  process  or 
method  forputting-up  chloride  of  lime  ;  and  consists  in  the  manufac- 
ture of  a  specific  quantity  of  chloride  of  lime  enclosed  in  a  kind  of 
waterproof  piper  or  fabric,  which  is  not  susceptible  to  the  corrosive 
cction  of  the  chloride  of  lime,  and  which  will  prevent  air  or  moisturn 
reaching  the  same,  and  hence  prevent  the  escape  of  the  cbloiinc  gas 
to  offensive  to  the  olfaaory  nerves. 


NOTES  AND  QUERIES. 


Oxidising  Linseed  Oil.-Can  any  of  vour  correspondents  inform 
me  what  is  the  best  method  of  oxidising  boiled  linseed  oil  so  at  to 
obtain  the  consolidated  oil  ?  Is  there  any  quicker  plan  than  exposure 
to  the  air?— B. 

Writing  Ink— To  obtain  a  good  writing  ink,  dissolve  Geigy'* 
soluble  aniline  black  in  water.  This  colour  is  manufactured  by  |ohn 
R.  Geigy,  Basle,  Switzerland,  and  is  much  used  for  that  purpose;  it 
can  be  obtained  in  this  country  from  W.  C.  Hood,  Walburgh  Street, 
Cable  Street,  London,  E. 

Manufacture  of  Soda.— Being  about  to  investigate  the  process  of 
manufacturing  soda  by  mean*  of  ammonia,  I  should  feel  obliged  if  you 
will  allow  me  to  ask,  through  your  columns,  for  sources  from  whence 
to  draw  the  necessary  information.  Some  papers  have,  I  believe,  been 
published  on  the  subject,  but  I  do  not  know  by  whom.  If  you,  or  any 
of  your  correspondents,  would  kindly  tell  me  where,  and  in  what 
works,  the  process  is  being  carried  out,  I  should  feel  obliged. — G.  C. 


MEETINGS  FOR  THE  WEEK. 

Wednesday,  Nov.  18th.— Society  of  Aits,  8.  Opening  Address  by 
Major-General  P.  Eardley-Wilmot,  R.A.,  F.R.S. 
  Geological,  8. 

Thursday,  19th.— Chemical,  8.  "On  the  Action  of  Organic  Acids  and 
their  Anhydrides  on  the  Natural  Alkaloids"  (I'art 
II.),  by  G.  H.  Beckett  and  Dr.  Wright.  "  On  the 
General  Equations  of  Chemical  Reactions,"  by 
W.  K.  Clittord.  "  On  Propionic  Coumarin  and 
some  of  in  Derivatives,"  by  W.  H.  Perkin. 
"  Action  of  Bromine  on  Protocatcchuic  Acid, 
Gallic  Acid,  and  Tannin,"  by  Dr.  Stenhoue. 
"On  the  Composition  of  Autunite,"  by  A.  H. 
Church. 
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CUPROUS  CHLORIDE. 
By  SYDNEY  LIU'TON. 

The  following  experiments  on  the  formation  of  cuprous 
chloride  maybe  of  interest  to  some  of  your  readers.  A  solu- 
tion of  crystalline  cupric  chloride  is  slightly  acid  to  litmus  ; 
if  such  a  solution  be  boiled  upon  clean  copper,  a  brown 
solution  of  cuprous  chloride  is  gradually  formed.  When 
the  brown  solution  is  poured  into  water,  a  copious  white 
crystalline  precipitate  of  cuprous  chloride  falls  ;  by  pro- 
longed standing  under  water,  the  precipitate  becomes  deep 
orange,  from  formation  of  hydratcd  and  anhydrous  CUpiOUl 
oxide,  the  water  at  the  same  time  becoming  aciu. 

If  pure  copper  prepared  by  ele&rolysis  be  boiled  with 
6tr»>ng  hydrogen  chloride,  and  a  crystal  of  potassium  chlo- 
rate be  thrown  in  from  time  to  time,  chlorine  and  its 
oxides  are  evolved,  and  a  solution  of  cupric  chloride  is 
formed — 

KCIO3  (-6HC1  +  3CU-KC1  I  3II.O  !  3C11CI... 

But,  if  the  temperature  of  the  liquid  which  is  still 
standing  over  excess  of  copper  be  lowered  to  70'  to  So", 
the  addition  of  the  chlorate  being  continued  from  time  to 
lime,  a  deep  brown  solution  of  cuprous  chloride  is 
gradually  formed. 

An  identical  method  has  been  used  by  Renault 
(Comptes  Hindus,  lix.,  319)  for  covering  photographic 
plates  with  a  film  of  cuprous  chloride. 

Other  oxidising  agents,  such  as  potassium  dichromate  or 
bleaching-powdcr,  may  be  used  ;  but  I  have  found  the 
chlorate  to  answer  far  the  best,  if  the  solution  be  kept 
between  the  temperatures  70°  to  8o\ 

When  common  yellow  hydrogen  chloride  and  copper 
turnings  are  used,  the  reaction  takes  place  with  far  greater 
facility  than  in  the  case  of  the  pure  substances  ;  the  forma- 
tion of  cupric  chloride,  either  at  the  beginning  or  end  of 
the  process,  being  inappreciable. 

This  reaction  furnishes  an  easy  and  inexpensive  means 
of  procuring  pure  cuprous  chloride  in  the  crystalline  con- 
dition. A  flask,  containing  copper  turnings  and  common 
hydrogen  chloride,  is  heated  to  between  70'  to  8o°,  a 
crystal  of  potassium  chlorate  being  thrown  in  from  time  to 
time.  When  the  copper  is  very  nearly  dissolved,  the  deep 
brown  solution  is  poured  into  water.  Cuprous  chloride 
falls  as  a  dazzling  white  crystalline  powder,  which  is 
washed  once  or  twice  by  decantation,  to  remove  potassium 
chloride  and  any  free  acid.  The  precipitate  may  then  he 
dried  with  the  usual  precautions,  or  dissolved  for  use  in 
ammonia  or  hydrogen  chloride. 

It  is,  perhaps,  worth  while  to  remark  that  the  cuprous 
chloride  prepared  in  presence  of  free  acid  does  r.ot  decom- 
pose, when  kept  under  water,  into  the  oxide,  as  that  pre- 
pared from  cupric  chloride  does,  but  very  slowly  forms 
traces  of  CttptiC  chloride  in  solution. 
Nov.  it,  1S74. 


stannous  chloride  dropped  in  till  the  yellow  colour  dis- 
appears. With  all  due  deference  to  the  highly-experienced 
chemists  who  use  it,  it  strikes  one  that  great  advantage 
would  accrue  to  students  if  they  were  taught  as  well  the 
classical  permanganate  process.  S«ll  withal,  practised 
operators  get  very  concordant  results. 

E.rpt.  13. — A  sample  of  char  was  divided  into  two  halves 
— one  treated  by  tin,  and  the  other  by  permanganate. 
Both  were  calcined  before  dissolving  in  acid.  Another 
sample  of  same  char  was  tested  for  iron  by  permanganate 
without  previous  ignition;  the  filtrate  from  the  carbon 
being  titrated. 

Permanganate. 


Tin. 
079 


Previoui 
ignition. 

0*80. 


Without 
ignition. 

0S9 


The  solution  for  permanganate  was  first  treated  with  SO.,. 
The  IICI  solution  seems  to  have  had  no  organ'c  muter 
dissolved  out.  The  solutions  for  permanganate  were 
diluted  to  250  c.c,  and  at  a  temperature  not  exceeding  13°. 

The  following  analyses  of  three  working  stocks  and  a 
new  home  and  foreign  char  may  be  interesting  in  v:ew  of 
what  I  have  already  said.  They  were  recently  analysed 
in  my  laboratory. 


1. 

3. 

3. 

4- 

5- 

663 

•5-39 

11-56 

II-2S 

ii-io 

Loss  at  low  red  heat 

}  x-88 

0-12 

in  closed  crucible 

411 

0-31 

315 

Calcic  and  magnetic 

phosphates  (by  dif- 

j  Sro4 

8069 

75"S4 

82-18 

7611 

Calcic  carbonate    . . 

796 

755 

••57 

662 

Calcic  sulphate 

1-52 

traces 

traces 

0-17 

traces 

].'..■    ■  !■.- 

003 

traces 

traces 

0-74 

023 

Ferric  oxide 

019 

073 

023 

041 

007 

075 

226 

071 

334 

2-72 

10000 

IOO'OO 

ioo-oo 

ioo-oo 

ioo-oo 

NOTES   UPON   ANIMAL  CHARCOAL. 

IRON   IN  CHAR. 

By  ROBERT  FRAZER  SMITH,  P.C.S. 
(Continued  from  page  203.) 

Tiik  method  generally  fullowed  in  Scotch  laboratories  for 
the  estimation  of  iron  in  char  is  as  follows  !  — 

Five  gtms.  are  incinerated  in  a  capsule,  and  the  residue 
washed  out  into  a  small  flask  with  strong  IIC1  without 
filtration.    The  liquid  is  boiled,  and  a  standard  solution  of 


No.  1  is  from  a  refinery  in  which  only  beet  sugar  is 
used,  and  special  means  are  taken  to  "  degypsumisc  "  the 
char  by  alkaline  solutions.  This  stock  is  twelve  months 
old.  (German.) 

No.  2  is  a  stock  from  an  English  house,  working  cane 
sugar  all  the  year  round.  Six  months  old,  and  carefully 
handled. 

No.  3  is  the  same  char  as  No.  2,  fresh  from  the  maker. 

No.  4  is  from  a  foreign  refinery  working  mixed  cane  and 
b  et.    Twelve  months  old,  and  badly  used. 

No.  5  is  the  same  char  as  No.  4,  as  received  from  the 
dealer. 

The  su^ar  from  No.  1  is  poor  in  colo-.ir,  but  healthy 
looking;  that  fiom  N->.  2  is  rich  in  bloom,  and  in  every 
way  satisfactory.  'I  he  sugar  from  No.  4  is  grey  and  un- 
healthy looking. 

Exp'..  14.— Char  which  remains  exposed  to  the  air  for 
a  long  time  gradually  decreases  in  sulphides.  For  ex- 
ample, a  portion  lay  upon  a  cooling-floor  two  months — 

At  first  contained  =  o-oSo  CaS04. 

=  0*305  FeS. 

After  one  month    -  0-120  CaS04. 

=  0  266  FeS. 

After  two  months  ■  o-iSo  CaS04. 

=  0-225  FeS. 

The  iron  in  char  at  every  revivification  is  reduced  to  the 
metallic  state.  It  is  sometimes  supposed  to  be  as  ferrous 
oxide,  but  there  can  be  no  doubt  that,  in  presence  of  so 
much  carbon  monoxide  and  other  reducing  gases,  it 
passes  through  the  slides  in  the  metallic  state.  One  ton 
of  char  from  the  cisterns  (calculated  to  dryness)  will  yield 
at  least  600  cubic  feet  of  CO,  more  than  suffkicnl  toredr 
all  the  iron  of  the  most  ferruginous  ihar. 

Google 


234 


Laboratory  Notes. 


I  Chemical  Nivi, 

I    Nov.  so,  1S7*- 


Expt.  15.— Twenty  grms.  of  kiln-head  char,  previously 
dried  at  ioo°,  heated  in  a  tube  to  the  usual  temperature  of 
revivification,  and  the  evolved  gas  collected  over  water. 
No  attempt  was  made  to  analyse  the  gases,  from  lack  of 
apparatus  at  the  time ;  but  it  was  freed  from  COj,  and, 
from  the  appearance  of  its  flame,  it  was  believed  to  be  CO 
principally,  mixed,  no  doubt,  with  marsh-gas,  Sec.  It  was 
inflammable  gas,  the  same  as  is  so  frequently  seen  burning 
about  the  kiln-pipes.  After  making  all  deductions,  344  c.c. 
were  evolved. 

If  the  temperature  of  the  kiln  were  too  high  in  presence 
of  calcic  carbonate,  no  Ke  would  form,  but  simply  FeO  ; 
but  in  00  case  is  the  temperature  sufficiently  elevated  to 
decompose  chalk. 


It  is  not  advisable,  as  recently  advocated  in  the 
Chemical  News,  to  dry  at  any  greater  temperature  than 
ioo\    No  constant  results  are  got  by  using  the  air-bath. 

(To  be  continued.) 


LABORATORY  NOTES. 
PREPARATION    OF    PURE    CARBONATE  OF 
SODA,    PURE   CARBONATE   OF  POTASH, 
AND    ABSOLUTE  ALCOHOL.* 

By  J.  LAWRENCF.  SMITH, 
Louisville,  Kentucky. 


Estimation  of  Car  don  in  Char. 

The  estimation  of  this  substance  in  char  is  an  event  of 
daily  occurrence  in  most  sugar  refinery  laboratories. 
There  is  a  considerable  amount  of  discrepancy  continually  ■ 
being  found  between  the  results  of  different  operators  on 
the  same  sample.    For  instance  :— 

Expt.  16. -A  sample  was  halved,  and  given  to  two 
chemists  for  a  carbon  determination.  A  boiled  5  grms. 
with  40  c.c.  of  concentrated  HC1  for  half  an  hour,  diluted, 
filtered,  and  finished  in  the  same  way  as  B,  who  boiled 
his  5  grms.  for  twenty  minutes  with  30  c.c.  of  HCI  and 
30  c.c.  of  water. 

3  A.  D. 

Carbon  =  {  10'M         10  66 


1063 


10-55 
10*51 

It  seems  that  the  proportions  used  by  B  are  the  most 
reasonable;  and  only  oy  using  uniform  quantities  of  acid 
and  char  can  the  results  at  one  time  compare  with  those 
at  another. 

Time  is  of  great  importance  in  laboratories  where 
earnest  work  it  being  done,  and  any  proposal  to  shorten 
a  process  should  be  received  with  pleasure  if  the  results 
are  equally  accurate.  On  many  occasions,  twelve  to 
eighteen  estimations  of  carbon  are  done  in  a  few  days.  I 
find,  by  experience,  that  washing  the  carbon  with  alcohol 
saves  at  least  two  hours  on  each  individual  estimation. 
The  time  taken  by  a  youth  who  is  fairly  dexterous  at  such 
work  was  as  follows,  comparing  the  two  ways 


By  Alcohol  Washing. 
Weighing,  5  minutes. 
Boiling,    20  ,, 
Filtering,  30 
Drying,  100 
Burning,  20 


1' 


By  Usual  Washing 


Drying,  2:0  minutes. 


175  minutes. 
Say,  three  hours  ;  or  nearly  two  hours  saved. 

The  whole  process  is  as  follows: — Five  grms.  are 
boiled  in  30  c.c.  of  HCI  and  30  c.c.  of  water  for  twenty 
minutes.  The  filter,  which  has  been  first  moistened  with 
alcohol  and  dried  at  100°  till  it  ceases  to  lose  weight,  is 
then  used  for  collecting  the  carbon,  which  is  carefully 
washed  with  boiling-water  till  the  total  washings  amount 
to  200  c.c.  After  draining,  it  is  finally  washed  with  40  c.c. 
of  alcohol  of  90  per  cent,  again  drained  and  placed  in  the 
bath,  dried  till  the  weight  is  constant.  The  weights  of 
the  same  carbon  by  the  two  methods  will  show  the  com- 
pleteness of  the  drying. 

In  Water-Bath  at  9-15. 


Filter  4-  bulb 

1  st  weighing 

2nd  ,, 

3rd 

4th 

5111 


Alcohol. 
7*7260 

86900 — 10*15 
85040 — 10*30 
84205— 1055 
8*4135—11*10 
8-4135—12*00 


Carbon  +  silica  =  1375  per  cent. 


Usual. 
7*6990 

9*1 100 — 11*15 
8-8200— it -55 
8*4765— 12*15 
8-3910— 12*45 
K  3905-  -  1  00 

13  83  per  cent. 


From  long  experience  I  have  found  it  vain  to  rely  upon 
manufacturers  of  chemicals  for  reagents  of  that  exceeding 
purity  which  all  analytical  chemists  often  require  for  con 
ducting  their  researches,  and  it  has  been  my  habit,  through 
a  long  experience  in  analytical  chemistry,  to  prepare  wit!i 
my  own  hands  certain  of  the  chemicals  used  by  me.  and, 
while  many  of  the  processes  of  preparing  them  embrace 
nothing  specially  novel,  still  my  experience  in  making 
I  them  has  been  of  certain  importance  to  others,  and  front 
j  lime  to  time  I  will  take  oppoitunities  to  give  more  gen- 
eral information  of  these  methods,  which  may  possibly  be 
of  service  to  some,  especially  as,  while  seeking  first  for 
purity,  I  have  been  obliged  to  economise  time  by  the  lea&t 
amount  of  manipulation. 

Pure  Carbonate  of  Soda. 

For  many  years  all  the  carbonate  of  soda  used  by  me 
in  mineral  analysis  has  been  prepared  in  the  following 
method,  viz.,  by  making  oxalate  of  soda  and  then  decom- 
posing it  by  heat.  It  can  be  described  in  the  shorten 
possible  manner  by  giving  the  figures  and  method  cm- 
ployed  for  obtaining  a  given  result.  The  carbonate  of 
soda  commonly  used  has  been  the  crystals  of  ordinary  sal 
soda,  washed  with  a  little  water  to  detach  the  adhering 
dust,  or  if  one  has  pure  soda  at  his  command  it  can  be 
used  to  advantage.  The  oxalic  acid  used  is  the  ordinary 
oxalic  acid  of  the  shops  once  re-crystallised,  of  which 
re -crystallised  acid  I  always  have  a  supply  of  several 
pounds  in  my  laboratory. 

63  grammes  of  oxalic  acid  and  143  grammes  of  sal  soda 
are  dissolved  by  heat  in  200  c.c.m.  of  distilled  water- 
filter  the  solutions  if  necessary — to  the  solution  of  soda, 
when  cold,  add  the  solution  of  oxalic  acid,  just  hot 
enough  to  keep  from  crystallising ;  add  it  by  degrees, 
stirring  well ;  after  the  mixture  is  completed,  it  is  ex- 
pected that  the  solution  will  have  an  alkaline  reaction,  to 
keep  any  trace  of  soda  in  solution  ;  the  oxalate  of  soda 
will  be  precipitated  in  great  part  shortly  after  the  opera- 
tion is  completed  ;  let  stand  for  a  short  while  to  cool 
completely,  decant  the  supernatant  liquid,  add  a  little 
distilled  water,  break  up  with  a  stirrer  the  lumps  of 
crystals  that  may  have  formed,  throw  on  a  filter  over  a 
Bunsen  aspirator,  using  a  six-inch  filter,  wash  with  about 
a  half  litre  of  distilled  water,  and  let  dry.    This  may  be 
placed  aside  in  a  glass  bottle  if  not  needed  at  once  for 
forming  carbonate  of  soda ;  the  quantity  of  dry  oxalate 
produced  is  30  grammes.    To  convert  into  carbonate  pro- 
ject the  oxalate  little  by  little  into  a  platinum  capsule  over 
a  good-sized  Bunsen  burner  ;  after  being  strongly  heated, 
the  oxalate  is  decomposed  into  the  carbonate,  and,  if 
heated  high  enough  to  be  fused,  will  furnish  about  23 
grammes  of  fused  carbonate  of  soda ;  fused  or  not  dissolve 
in  water,  filter,  evaporate  to  dryness,  dehydrate  over 
a  naked  flame,  and  granulate  it  by  stirring  when  hot. 

Double  or  quadruple  the  quantities  above  given  may  be 
operated  upon  at  once  with  similar  results.  The  car- 
bonate of  soda  thus  made  is  perfectly  free  from  chlorine, 
sulphuric  acid,  silica,  or  other  impurity  that  will  interfere 
with  its  use  in  analysis. 

'  From  advance  proof*  communicated  by  the  Author.  — 
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Pure  Carbonate  of  Potash. 
It  may  be  wrong  to  use  the  word  pure  in  connection 
with  the  preparation  of  this  substance  in  the  manner  to 
be  described,  as  it  may  contain  at  the  end  of  the  operation 
a  trace  of  nitrate  of  potash.  The  starting  point  is  pure 
nitre,  which  is  a  cheap  potash  salt,  and  can  be  readily 
purified  by  repeated  crystallisation ;  the  other  is  oxalic 
acid,  the  commercial  acid  re-crystallised  once  or  twice;  50 
grammes  of  pure  nitre  and  100  grammes  of  oxalic  acid 
are  placed  in  a  platinum  capsule ;  to  this  is  added  a  small 
quantity  of  water,  and  heated  over  a  gas-burner;  before 
the  mixture  is  entirely  dry,  a  second  portion  of  water  is 
added  and  the  heat  continued  until  the  mass  is  brought  to 
dryness,  at  which  time  nearly  all  the  nitric  acid  of  the 
nitre  is  expelled  ;  the  heat  is  now  continued  and  the 
whole  mass  brought  to  redness,  breaking  up  the  lumps 
with  an  iron  rod,  when  the  oxalate  of  potash  formed 
will  be  decomposed  into  the  carbonate ;  the  mass  is 
treated  with  water,  filtered,  dried,  and  granulated  over  the 
flame;  this  furnishes  about  31  grammes  of  carbonate  of 
potash,  which,  as  I  have  already  said,  may  contain  a  little 
nitre,  but  this  in  no  way  interferes  with  the  ordinary  use 
of  carbonate  of  potash  in  making  fusions.  For  this  pur- 
pose I  commonly  mix  equal  parts  of  carbonates  of  soda 
and  potash  at  the  time  they  are  required  for  use. 

Absolute  Alcohol. 
This  substance,  as  obtained  in  commerce,  very  seldom 
marks  more  than  gS  to  gg  per  cent.  It  is,  however,  not 
unfrequently  made  in  our  laboratories,  and  when  this  is 
done  the  usual  method  is  employed  of  pouring  strong 
alcohol  on  time  until  the  lumps  of  lime  are  covered  This 
method  of  proceeding  gives  a  thick  magma  which,  when 
heated  over  a  water-bath,  allows  the  alcohol  to  pass  over 
but  slowly,  and  much  of  the  alcohol  is  lost  from  the  im- 
possibility of  the  heat  penetrating  the  thick  mass.  The 
method  I  follow  differs  from  this  in  no  way  except  in  the 
quantity  of  lime  employed ;  using  the  smallest  quantity 
of  lime  necessary  to  abstract  all  the  water,  it  is  surprising 
how  complete  the  lime  will  perform  its  function  in  this 
respect..  Take,  for  instance,  one  litre  of  alcohol  of  94  per 
cent ;  this  contains  about  60  grammes  of  water ;  if  to  this 
be  added  120  grammes  of  good  and  fresh-burnt  lime,  re- 
quiring about  40  grammes  of  water  to  convert  it  intr» 
hydrate,  actual  experimen 


an  hour  and  a  half  or  two  hours.  The  condenser  is  then 
placed  in  its  normal  condition,  and  alcohol  distilled  over 
which  will  mark  100  per  cent.  Recently  I  have  learned 
that  there  is  a  method  adopted  of  making  the  absolute 
alcohol  by  one  distillation,  operating  by  the  inverted  con- 
denser first,  but  in  this  process  the  amount  of  lime  called 
for  is  the  usual  quantity,  whereas  I  find  that  by  reducing 
the  lime  to  its  minimum,  and  always  having  bottles  ready 
to  furnish  98  per  cent  alcohol,  the  operation  is  facilitated, 
and  the  loss  diminished.  So  that  with  the  ordinary  con- 
veniences and  appliances  of  the  laboratory,  that  are 
always  at  hand  to  be  mounted,  I  can,  with  fifteen  or 
twenty  minutes  of  personal  attention  and  manipulation, 
obtain  a  litre  or  two  of  absolute  alcohol.  Of  course  the 
time  for  the  reaction  of  the  materials  and  the  distillation 
is  not  referred  to,  as  this  requires  little  or  no  supervision. 


ON 


ANTHRACEN   AND  ALIZARINE. 
By  FREDERICK   VERSMAKN,  Ph  D. 
(Concluded  from  pace  114). 


In  arriving  at  the  second  part  of  my  paper,  the  conver- 
sion of  anthracen  into  alizarine,  I  am  almost  afraid  of 
touching  it,  because  the  few  remaining  minutes  will  only 
suffice  to  treat  the  subject  in  the  most  superficial  manner, 
and  because  I  must  say  a  few  words  on  madder  and  its 
preparations,  the  very  life  and  existence  of  which  are 
seriously  threatened  by  this  new  industry. 

In  the  East  the  madder-plant  has  been  known  since  the 
earliest  times ;  from  there  it  came  to  Greece  and  Italy, 
thence  to  the  south  of  France,  Alsace,  Italian  1.  and 
Germany.  In  Holland  it  has  been  cultivated  more  than 
300  years :  in  France  it  has  risen  to  great  importance  since 
the  middle  of  last  century,  especially  in  Avignon,  wh  ch 
now  produces  about  one-half  of  all  the  madder  cmstun-J, 
to  the  value  of  about  ^750.000  per  annum.  Turkey  anl 
South  Russia  also  supply  considerable  q-i entities  of  hi^h 
quality.  Some  experiments  in  cultivating  madder  in  this 
country  have  been  made  in  Derbyshire  some  years  atjn, 
but  with  indifferent  results.  The  soil,  the  cli-natc,  and  th» 
weather  have  the  most  decided  influence  upon  the  growth 
roves  that  when  kept  in  con-  of  the  plantt  and  the  8UDSequent  development  of  the 
tact  with  the  alcohol  a  sufficient  length  of  time  it  accom-  coiouring  principle.  The  Dutch  madder  will  dye  red,  but 
phshes  this  absorption  of  water  and  the  alcohol  decanted  ,  not        ,    and  the  co|our  is  not  fa9t.    Napie8  maAitt 


from  the  precipitated  lime  will  be  fully  98  per  cent. 

Operating  upon  this  fact,  I  have  been  long  in  the  habit 
of  supplying  myself  with  alcohol  of  98  and  too  per  cent, 
by  proceeding  in  the  following  manner: — I  have  in  my 
laboratory  three  or  four  2-litre  bottles,  into  each  of  which 
I  place  1)  li«rcs  of  94  per  cent  alcohol,  the  strongest 
alcohol  sold  in  commerce;  to  this  is  added  180  grms.  of 
fre*h-burnt  lime,  of  the  best  quality,  broken  up  into  a 
coarse  powder.  These  bottles  arc  set  aside  on  the  shelf, 
and  agitated  from  time  to  time:  the  oftcner  this  is  done 
the  more  rapid  will  the  reaction  be  accomplished.  A  week 
or  ten  days  wi'd  usually  suffice,  when  the  bottles  are  al- 
lowed to  remain  at  rest,  and  the  hydrate  of  lime  will 
settle  in  a  few  days,  and  by  a  syphon  two-thirds  of  the 
original  alcohol  can  be  drawn  off  free  from  lime,  which 
marks  gS  per  cent  alcohol,  and  when  filtered  and 
50  c.c.ni.  evaporated  to  dryness  there  will  be  left  only  the 
merest  trace  of  lime,  less  than  J  milligramme.  But.  of 
coutsc,  re-distillation  is  sn  simple  that  if  we  wish  the 
alcohol  at  gS  it  can  be  readily  distilled  over  a  water-bath. 
The  ma^ma  remaining  in  the  bottle,  when  distilled  over  a 
water-bath,  furnishes  the  remainder  of  the  alcohol  about 
one-half  per  cent  higher. 

When  absolute  alcohol  is  desired,  lake  the  alcohol  just 
as  it  has  been  syphoned  oft*  or  distilled  from  the  magma, 
put  it  in  a  convenient  flask  for  distillation,  and  to  each 
litre  add  120  grms.  of  lime  in  coarse  powder;  attach  to  a 
Licbig  condenser  inverted,  so  that  the  alcohol  will  run 
back  into  the  flask  when  condensed  :  this  is  continued  for 


dyes  good  red  and  purple,  but  the  colours  are  not  fast ; 
that  of  Turkey  dyes  good  red  and  purple,  and  is  very  fast. 
France  supplies  the  market  with  two  qualities,  called 
"  rosecs,"  from  their  dyeing  beautiful  reds  and  pinks,  and 
"  paluds,"  which  gives  a  good  purple,  besides  fine  reds,  and 
is  the  best  French  quality.  The  last  name  is  derived  from 
the  fadt  that  the  plants  are  grown  on  marshy  land. 

The  cultivation  of  the  plant  and  the  ultimate  separation 
of  the  colouring  principles  is  a  matter  of  much  time  and 
unceitainty.  The  root  must  remain  in  the  ground  for  a 
long  time — in  France  two  or  three  years,  in  Turkey  five 
and  seven  years— and  after  having  been  dried  and  coarsely 
powdered,  it  must  be  kept  another  year  or  two  to  develop 
the  colouring  principles  which  are  not  ready  formed  in 
the  root. 

For  many  centuries,  and  until  the  banning  of  the 
present  one,  the  root  was  used  direel,  and  no  attempt  was 
made  to  separate  the  colouring  matters  or  to  apply  then 
in  a  concentrated  and  pure  form,  but  with  the  develop- 
of  technical  industry  and  scientific  invent  gitio  1 
the  concentration  or  separation  of  the  v.dnbl-  con- 
stituents gradually  commenced.  The  first  step  wn 
the  manufacture  of  "  fleur  de  garance"  maJJer  deprived 
of  all  substances,  soluble  in  water,  and  then  dried  »,'j:n, 
which  reduced  the  bulk  to  about  63  per  cen'.  The 
washings  contain  a  considerable  a  nount  of  su  »ar,  which 
by  some  French  manufacturers  is  convene  I  into  aLohol. 


•  Read  before  the  Society  ef  Arte, 
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A  ton  of  madder  gives  about  15  gallons  of  alcohol  of 
rather  unpleasant  flavour,  but  well  adapted  for  technical 
purposes. 

Garancine  is  madder  further  treated  with  sulphuric  acid, 
which  destroys  part  of  the  ligneous  fibre,  yielding  about 
25  per  cent,  in  the  form  of  a  fine  powder  of  light  brown 
colour. 

Alizarine  vertc  and  purpurine  are  the  results  of  treating 
madder  with  sulphurous  acid,  which  dissolves  both  :  after 
adding  sulphuric  acid  to  the  solution  and  heating  to  40"  C, 
purpurine  separates  about  half  or  three-quarters  per  cent, 
and  on  further  healing  to  :oo*  C,  alizarine  verle  separates 
about  3  per  cent. 

Yellow  alizarine  is  obtained  by  further  'purifying  this 
alizarine  verte. 

Extracts  of  madder  are  mostly  obtained  by  treating  the 
root  with  boiling  water,  collecting  the  precipitates  which 
separate  on  cooling,  mixing  them  with  gum  or  starch,  and 
adding  acetate  of  alumina  or  iron.  This  is,  in  fad,  a 
mixture  of  colouring  matter  and  a  mordant,  which  may  be 
used  for  printing  direct.  These  are  the  principal  madder 
preparations,  many  of  which  are  manufactured  in  this 
country. 

In  speaking  now  of  artificial  alizarine  and  its  manufac- 
ture from  anthracen,  the  three  principal  links  in  this  pro- 
cess are  seemingly  :— 

Anthracen   Ci4i  I JO 

Anthrachinon   Ct4H»02 

Alizarine   C,4H304 

The  conversion  of  anthracen  into  anthrachinon  does 
not  offer  any  difficulty.  It  has  been  studied  by  Anderson 
long  before  any  practical  application  ever  was  thought  of. 

Chromic  acid  or  nitric  acid  readily  effects  the  change, 
but  chromic  acid  is  preferable,  inasmuch  as  nitric  acid 
also  gives  rise  to  the  formation  of  some  nitro  compounds. 
The  crude  product  is  readily  purified  by  sublimation,  when 
the  anthrachinon  is  obtained  in  fine  yellow  needles,  which 
melt  at  275°  C. 

Anthrachinon  strongly  resists  the  action  of  any  oxidising 
agent,  and  although  Wartha  succeeded  in  converting 
small  quantities  into  alizarine  by  heating  it  with  an 
alcoholic  potash  solution,  still  this  direct  oxidation  is 
practically  not  possible  ;  it  therefore  became  necessary  to 
further  convert  anthrachinon  into  a  compound,  which, 
when  treated  with  potash,  would  yield  alizarine. 

The  methods  of  converting  anthracen,  not  only  into 
anthrachinon,  but  into  a  further  substitution  compound, 
form  the  principal  subject  of  different  patents,  a  short 
review  of  which  will  at  once  give  the  history  of  the  rapid 
development  of  this  new  industry. 

Graebe  and  Licbcrmann,  the  original  discoverers,  claim 
in  their  first  patent  the  treatment  of  anthrachinon  with 
bromine  or  chlorinr,  thereby  obiaining  bibrom  or  bichlor 
anthrachinon,  which,  fused  with  caustic  potash,  yields 
alizarate  of  potash,  and  this  in  its  turn  decomposed  by 
hydrochloric  or  any  other  aci-I  leaves  alizarine.  They 
also  obtain  the  bromine  or  chlorine  compuuml  without 
the  formation  of  anthrachinon  by  acting  upon  anthracen 
direct  with  bromine  or  chlotitr.-,  thus  obtaining  the  tetra- 
brom  anthracen  or  corresponding  chlorine  compound; 
this  boiled  with  nitric  acid  gives  b.brom  anthrachinon. 


Caro,  Graebe,  and  I.iebermann,  in  another  patent,  claim 
the  production  of  the  sulpho  acid  of  anthrachinon  by 
treating  rnthrachinon  with  sulphuric  acid,  removing 
excess  of  sulphuric  acid  by  carbonate  of  lime,  then  adding 
carbonate  of  soda,  evaporating  the  solution  of  the  soda 
salt  to  dryness,  and  fusing  it  with  caustic  soda  or 
potash. 

They  also  avoid  the  introduction  of  anthrachinon  by 
treating  anthracen  direct  with  sulphuric  acid,  and  obtain 
the  bisulpho  acid  of  anthracen,  which  is  converted  into 
bisulpho  acid  of  anthrachinon  by  means  of  oxidising 
agents,  such  as  peroxide  of  manganese. 
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Broenner  and  Guzhow's  patent,  the  next  one,  is  so 
confused  that  it  is  difficult  to  clearly  understand  it  ;  but  it 
seems  evident  among  a  great  mass  of  irrelevant  matter 
they  point  out  that  the  above  treatment  with  bromine  and 
chlorine  may  be  substituted  by  the  action  of  sulphuric 
or  nitric  acid.  They  claim  to  produce  not  only  alizarine, 
but  also  purpurine. 


The  first  part  of  the  last  patent,  viz.,  the  formation  of 
the  bisulpho  acid  of  anthrachii.on,  is  also  claimed  by 
Perkin  in  a  patent  dated  one  day  after  Caro,  Graebe,  and 
Liebermann's. 

Petkin  holds  also  the  next-  patent  in  which  anthrachinon 
is  again  avoided.    Bromine  or  chlorine  compounds  of 
anthracen  arc  acted  upon  by  sulphuric  acid,  and  the  result 
oxidised  by  peroxide  of  manganese.    Dale  and  Schor- 
j  lemmer  have  further  simplified  the  reaction  ;  they  boil 
:  anthracen  with  sulphuric  acid,  remove  excess  of  acid  by 

■  carbonate  of  lime,  and  treat  the  solution  with  caustic 
potash  and  nitrate  or  chlorate  of  potash.  The  last  patent 
has  been  obtained  by  Meister  Lucius  and  Bruening ;  this 
embodies  the  treatment  of  anthrachinon  with  fuming 
nitric  acid  and  production  of  mononitro  anthrachinon. 

1  can  do  nothing  but  give  the  reactions  which  are 
intended  to  be  produced,  without  attempting  to  allude  to 
the  great  delicacy  of  the  operations.  I  need  scarcely  say 
that  at  every  step  the  most  attentive  care  is  required, 
because  almost  every  reaction  may  cither  be  not  carried 

■  far  enough,  or  may  be  carried  too  far,  and  in  either  case 
1  total  or  partial  failure  in  the  manufacture  must  be  the 

inevitable  consequence. 

>  I  have  merely  given  the  seven  patents  because  they  will 
best  show  the  tendency  to  simplify  the  original  elaborate 
and  costly  processes,  and  that  this  has  been  effectually 

I  done  is  shown  by  the  large  quantity  of  alizarine  produced, 
and  by  the  great  reduction  in  price. 

The  artificial  product  is  mostly  sold  as  paste,  which  is 
better  applicable  than  a  dry  powder,  which  would  not  mix 
so  well  and  uniformly.  Of  course  this  paste  is  not 
chemically  pure;  but  whereas  two  years  ago  many  samples 
did  not  contain  mote  than  5  per  tent  of  alizarine,  the 
quality  has  now  vastly  improved. 

Pure  alizarine  may  readily  be  obtained  by  evaporating 
the  paste,  an  J  then  extracting  the  colouiing  matter,  or  by 
sublimation,  as  shown  by  different  specimens. 

Great  doubts  were  first  expressed  as  to  the  qualify  of 

:  the  dye  compared  with  that  of  madder  preparations,  but 
they  srem  not  to  exi  -t  any  longer  :  it  has  been  con- 
vincingly proved  by  Uollcy,  Kopp,  Schunck,  Perkin,  and 

!  othcis,  that  the  natural  and  artificial  alizarine  arc 
identically  the  same,  and  the  same  results  are  produced. 

The  question  of  price  has  also  been  settled;  whereas  not 
two  year*  ago  the  difference  was  greatly  in  favour  of 
mad.ler,  it  is  n.nv  about  the  same,  in  consequence  of  the 
grr.nly  increased  production. 

'1  here  is  now  one  factory  in  this  country,  founded  by 
Perkin,  oik*  in  Prance,  and  more  than  a  dozen  in  Germany 
and  Switzerland.  Some  idea  of  the  extent  of  this  manu- 
facture may  be  formed  from  the  fact  that  last  year  more 
than  1, cos)  tons  of  10  per  cent  paste  were  froduced,  in 
value  of  ^500,000,  and  it  is  stated  that  one  German  firm 
are  ptepaitug  to  make  500  tons  a  year. 

The  effect  upon  madder  cultivation  has  naturally  been 
most  seiious,  and  especially  at  Avignon  the  question  is 
most  anxiously  discussed  whether  the  artificial  alizarine  will 
ultimately  drive  the  madder  out  of  the  market  altogether. 
The  vitality  of  the  new  product  ii  more  then  secured,  but 


C  XKMICAL 

Nt.v.  ju. 


XhW'S, 


ST?//  Solutions  and  Water  of  Crystallisation. 


237 


although  it  must  very  seriously  injure  the  madder  interest, 
it  need  not  necessarily  kill  the  natural  product  altogether. 
'1  here  may  be  room  for  both,  and  an  increased  production 
may,  and  undoubtedly  will,  insure  a  vastly  increased  con- 
sumption. 

Such  effect  we  have  seen  with  the  introduction  of  the 
aniline  dyes  ;  a  whole  scries  of  new  compounds  of 
formerly  unknown  shades  have  sprung  up  of  a  total  value 
of  about  fz. 000,000  a  year,  and  have  they  thrown  any  of 
the  old  dyes,  madder,  or  indigo  out  cf  the  market  ?  No  ; 
new  applications  have  been  fout.  I,  i:;'.ce  culuuucl  :triicl-.> 
of  every  description  arc  used  ;  ana  ...»  it  will  le  the  Same 
with  alizarine— the  more  it  is  ij!ar.nf,.amv(l,  the  t  >.»rc  it 
will  be  used. 

No  doubt  the  madder  growers  will  have  to  struggle  hard 
in  the  competition,  and  of  this  they  seem  to  be  awate  already. 
Only  the  other  day  the  Agricultural  Society  of  Avignon 
inquired  of  the  Industrial  Society  at  MuHiaussn  what  they 
had  to  fear  of  artificial  alizarine.  The  answer  was  tha't 
to  successfully  compete,  they  must  improve  their  product ; 
they  must  not  only  sell  the  rasvmateri.il,  containing  but  a 
few  per  cent  of  valuable  matter,  but  tiny  must  cill  in  the 
assistance  of  science  ;  they  must  manuf  .dure  the  extracts 
of  such  quality  as  is  made  in  Paris  ami  England  ;  hut  that  \ 
it  was  impossible  to  drive  the  artificial  product  out  of  the 
market  again.  In  such  manner  the  artificial  alizarine 
will  have  the  merit  of  improving  the  quality  of  its 
ancient  rival. 

But  even  supposing  madder  cultivation  were  destined  to 
die  out,  would  the  ultimate  general  advantage  not  more 
than  compensate  the  individual  loss  ?  Many  thousands 
of  acres  of  land  would  be  set  free,  and  would  with  other 
crops  give  a  better  return  than  now,  when  the  root  must 
remain  for  years  in  the  ground.  Seldom,  if  ever,  have  such 
splendid  results  been  obtained  in  so  shoit  a  time.  Here 
we  sec  a  most  unpleasant  and  perfectly  useless  greasy 
substance  suddenly  turned  intn  one  of  the  most  beautiful 
colouring  matters  ;  a  new  application  for  immense  quan- 
tities of  various  chemicals  is  found,  a  number  of  important 
manufactures  is  started,  the  effed  of  which  is  felt  more 
deeply  than  we  can  be  aware  of.  And  science  itself,  in 
accomplishing  this  revolution,  largely  profits  by  it,  because 
the  investigation  of  all  the  connecting  links  has  of  late 
years  given  us  an  insight  into  the  internal  arrangement 
and  constitution  of  these  chemical  compounds,  hitherto 
unknown. 

To  England  especially  the  practical  part  of  the  question 
is  of  the  greatest  importance,  because,  after  all,  England 
is  the  great  tar-producing  country,  and  the  principal 
supply  of  anthracen  must  always  come  from  here.  The 
nine  London  gasworks  alone  convert  about  ij  millions 
tons  of  coals  into  gas,  and  produce  about  12  million 
gallons  or  60,000  tons  of  tar  a  year.  The  gas  companies 
have  not  been  slow  in  profiling  by  this  invention  ;  the 
price  of  tar  has  already  been  more  than  doubled,  an 
increase  almost  sufficient  to  reduce  the  price  of  gas  a  penny 
or  twopence  per  1,000  feet. 

And  finally,  must  s'.izarine  be  the  only  colour  derived 
from  the  «o!id  hydrocarbons?  It  is  not  very  likely  that 
others  will  be  produced  from  anthracen  and  its  homo- 

lo'jues. 

Dottier  has  already  separated  an  anthracen  orange  of 
great  dyeing  power  ;  Springmuhl  has  succeeded  in 
obtaining  a  most  beautiful  blue,  the  only  drawback  in  the 
manufacture  of  which  is  at  present  that  it  would  cost 
about  £fon  a  pound  ;  h-.it  one  mi^ht  almost  say  this  is 
the  lea?t  difficulty,  because  the  compound  once  obtained 
— an  easy  and  economical  process  of  manufacture — is 
almost  sure  to  follow.  Eft  while  we  arc  thus  waiting  for 
fuiti;er  triumphs  in  this  am!  similar  directions,  let  us  not 
forget  to  honour  and  to  admire  the  perseverance,  energy, 
and  industry  of  those  scientific  minds  who,  whatever  their 
nationality,  have  contributed  in  solving  the  great  problem 
of  imitating  and  outrivalling  nature's  silent  working,  and 
who  have  succeeded  in  producing  on  scientific  principles 
one  cf  ti  e  most  lovely  n:tur.-.!  cck  urinj  rvui'.sts. 


PROCEEDINGS  OF  SOCIETIES. 

PHYSICAL  SOCIETY. 
Saturday,  November  pit,  1874. 

Professor  \Y.  G.  Aoams  in  the  Chair. 

Ai  t;,;^  uuttinj,  the  rust  of  the  >es»iun,  the  certificates  of 
cic;Lt  candidates  flu:  elect. oil  were  read. 

A  communication  was  read  fiom  Mr.  G.  F.  RomvKLi,, 
'•On  a  AY;.'  linlrununl  fur  Multiplying  Small  Motions." 
It  cons:sts  of  a  train  of  multiplying  wheels,  the  first  of 
which  is  moved  by  the  body  whose  elongation  is  to  be 
determined,  while  the  teeth  of  the  last  engage  with  the 
threads  of  an  endless  screw,  whose  axis  is  vertical,  and 
carries  at  its  upper  extremity  a  long  index  moving  over  a 
graduated  circle. 

Professor  G.  C.  Fostxr  made  a  communication  "  On 
the  Geometrical  Treatment  of  certain  Elementary  Elec- 
trical Problems." 

Professor  Gutiikie  read  a  paper  "On  Salt  Solutions 
ami  Water  of  Crystallisation."  The  absorption  of  heat 
which  occurs  when  a  salt  is  dissolved  in  a  liquid  was  shown 
to  depend,  not  only  on  the  relative  specific  heats  of  the 
salt  and  the  liquid,  but  also  upon  the  molecular  ratio  of 
the  resulting  solution.  This  ratio  declared  itself — (t)  Op- 
tically, by  the  singularity  of  the  refractive  index  when  the 
critical  ratio  was  attained  ;  (2)  by  the  singularity  of  the 
density  at  the  same  point ;  (3)  by  the  heat  absorbed  when 
(a)  a  saturated  solution  was  mixed  with  the  meJium,  and 
(p)  when  the  salt  itself  was  dissolved  in  a  certain  quantity 
of  the  medium.  The  condition  of  maximum  density  of 
water  was  referred  to  the  existence  of  a  definite  hydrate  of 
water.  It  was  shown  that  every  salt  soluble  in  water  is 
capable  of  uniting  with  water  in  definite  ratio  (by  weight), 
forming  definite  solid  compounds  of  distinct  crystalline 
form,  and  constant  melting  and  solidifying  points.  It  was 
supposed  that  the  ratios  of  such  union  are  not  incom- 
mensurable with  the  ratios  of  chemical  weight,  and  that 
the  new  class  of  bodies  which  only  exist  beloxv  0°  C,  and 
maybe  called  "  cryohydrales,'"  are  not  discontinuous  with 
the  hydratcd  crystalline  salts  previously  known.  A  few 
cryohydrates  were  described  as  being  obtained  from  the 
saturated  water  solutions  of  the  respective  salts  on  the 
withdrawal  of  heat.  Thus  chloride  of  sodium  combines 
with  10  5  (?  10)  molecules  of  water,  and  solidifies  there- 
with at  -23°C.  Chloride  of  ammonium  combines  with 
12  molecules  of  water,  and  solidifies  at  -  150  C.  The 
combinations  with  water  were  given  of  the  sulphates  of 
zinc,  copper,  sodium,  and  magnesium  ;  also  those  of  the 
nitrate  of  potassium,  the  chlorate  of  potassium,  and  the 
bichromate  of  potassium.  So  far  as  the  experimental 
results  at  present  indicate,  it  appears  that  those  cryo- 
hydrates which  have  the  lowest  salidifying-point  have  the 
least  water.  Some  suggestions  were  offered  concerning 
the  application  of  these  experimental  results  to  the  ex- 
planation of  the  separation  of  the  Plutonic  rocks  from  one 
another,  and  the  importance  was  pointed  out  of  the  use 
which  these  cryohydrates  will  have  in  establishing  con- 
stant temperatures  below  o°  C,  as  fixed  and  as  readily 
attainable  as  o'  C.  itself. 


Lectures  on  Crystallography  at  the  Chemical 
Society. — We  arc  glad  to  be  able  to  state  that  a  con- 
siderable  number  of  Fellows  of  the  Chemical  Society  and 
others  have  intimated  their  intention  of  attending 
Professor  Maskelyne's  lectures  on  crystallography  at  the 
Chemical  Society,  Burlington  House.  The  lectures  wil 
therefore  commence  on  Monday  evening  next,  at  half- 
p^s;  ei0'ht  o'clock. 
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Doubtful  Minerals. 
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I  set  of  a  couple  of  hundred  hours  at  auditing  my  ledger. 
I  bought  the  book,  but  to  my  annoyance  got  onty  19  pag** 
of  appendix  for  my  money,  the  other  827  pages  remaining 
exactly  a*  my  old  thumbed  copy  of  ii»68  !  This  lufflcit 
my  feathers  a  little,  and  in  dudgeon  I  sent  off  at  once  my 
old  list  of  offenders  to  the  Chemical  News,  which  is,  1 
think,  the  most  appropriate  vehicle  for  perplexing  matters 
of  this  kind. 

Referring  to  Dr.  Burghardt's  communication,  I  am 
induced  to  remark  that  the  Deaumontite  of  Levy  is  un- 
doubtedly Heulandite,  but  the  Beaumontite  of  Jackson  is 
said  to  be  "  a  variety  of  siliceous  malachite,  or  an  allied 
mineral,  containing  silica,  water,  and  oxide  of  copper." 
(Watts's  Chem.  Did.,  i.,  525).  Who  knows  more  than  this 
about  it  ?  Belonite  of  Glocker  is  said  to  be  Aikenite;  but 
Belonite  of  Zirkel  is  not ;  moreover,  Zirkel's  Belonite  and 
his  Trichite  appear  to  be  identical ;  that  is  to  say  "  micro- 
scopic acicular  crystals  found  in  glassy  volcanic  rocks,  and 
may  be  felspar."  Can  more  light  be  thrown  on  this  ? 
The  "  three  layers  of  mineral  found  in  a  nodule  of  amyg- 
daloid "  were  called  by  How  as  follows  :— The  outer  layer 
Cerinite,  the  middle  layer  Centralassite.  and  the  inner 
bluish  mass  Cyar.olite.  Dana  says  Centralassite  is  prob- 
ably Okenitc  ;  but  what  exactly  about  it  and  the  other  two 
so-called  minerals  ? 

The  Dopplcrite  of  Haidinger  and  that  of  Deicke  may  be 
both  hydrocarbons ;  but  who  tells  the  difference  ?  The 
Hcrrerite  of  Del  Rio  is  an  impure  Smithsonite  according 
to  Dana;  or,  Hemimorphitc  according  to  Maskclyne  ;  but 
the  Hcrrerite  of  Herrera  is  said  to  be  "  telluride  of  nickel 
with  carbonic  acid."  Who  knows  and  will  say  whether  t 
is  so  ?  Is  it  meant  that  Kalkoolborthite  is  synonymous 
with  Volborthite  ?  I  have  a  specimen  of  the  lalter. 
and  have  put  down  the  former  as  a  variety,  having  some 
where  heard  or  read  it  so.  I  can't  tell  where  ;  but 
no  matter,  originality  in  the  science  is  often  difficult  to  dc 
termine.  Dr.  Burghardt  writes  "  Dumasite  is  Chlorite."  1 
find  that  I  once  wrote  the  same.  Dana  admits  chloiite  in 
his  little  manual  of  1S67,  and  delicately  stifles  it  in  his  big 
boiiU  of  186S  ;  no  account  being  published  of  the  inquest. 
Maskelyne  refers  Chlorite  to  Clinochlore,  Pennine,  and 
Ripidolite  :  all  three.  What  is  Chlorite  ?  Some  eminent 
geologists  still  talk  about  Chlor itic  rocks.  The  DoCtor  says 


CORRESPONDENCE. 

DOUBTFUL  MINERALS. 

To  the  Editor  of  the  Chemical  Sews. 
Sir, — The  science  of  mineralogy  appears  in  a  mess,  and 
mineralogists  not  only  in  a  muddle,  but  afraid  to  put  their 
heads  together  in  order  to  get  out  of  it. 

Being  the  nature  of  T.  A.  R.  to  stick  to  a  subject,  I  pro- 
pose, therefore,  with  your  permission,  to  retain  my  anti- 
septic initials,  because,  I  tremble  at  the  very  thought  of 
their  eminences  the  cardinals  of  chemistry  and  their 
sovereignty  to  atomise.  It  is  a  little  comfort,  however, 
to  know  that  theirs  is  a  limited  monarchy,  and  that  they  pro- 
fess onty  to  deal  with  atoms.  But  a  very  small  David  can 
fling  stones.  I  flung  150  at  once  the  other  day  in  the 
hope  of  hitting,  without  hurting,  somebody  whom  they 
might  concern.  A  few  of  them  appear  to  have  fallen 
harmlessly  near  Owens  College,  and  Dr.  Burghardt  has 
picked  them  up.  Thanks,  many  and  sincere,  to  him  for 
coming  to  my  aid  in  an  attempt  to  slay  the  Goliath  of  our 
Mineralogical  Babel.  Allow  me  a  word  in  reply  to  Dr. 
Burghardt's  communication.  I  have  not  lately,  as  he 
fears,  been  ransacking  ancient  mineralogical  works.  I 
had  once  a  very  long  spell  at  that  amusement.  A  good 
many  years  ago  I  acquired  an  agreeable  habit  of  collecting 
stones,  with  no  other  object  than  to  observe  their  differ- 
ences. I  had  then  only  stone-books  to  look  at  and  read. 
I  was  quite  happy  until  I  conceived  the  wild  idea  of 
possessing  a  specimen  of  every  known  mineral  and  a  copy 
of  every  mineralogical  book.  The  serious  quest  inn  of 
finance,  however,  stood  in  the  way  for  some  ume.  But 
nearly  a  quarter  of  a  century  a^o,  I  started  fairly,  a«  I 
thought,  with  a  five  and- twenty-guinea  collection  of  tuin- 
erals,  which,  together  with  my  own  random  accumulation, 
made  a  tolerably  good  show.  Fort  tied  with  the  standard 
books  on  mineralogy,  I  thought  I  might  hit  what  I  aimed 
at.  My  dismay  was  not  trilling  when  I  found  my  stan- 
dard labels  covered  with  synonyms,  and  my  st'ardard 
authors  as  much  of  a  hindrance  as  u  help.  I  therefore 
gave  up  the  pursuit  fur  a  few  years.    My  old  love  of 

collecting,  however,  returning,  and  being  financially  im-  I  "  Polyhalitc  is  rightly  named."    Polyhalite  of  Stromeyer. 

yes;  hut  I  want  an  authority  to  say  whether  the  Poly- 
halite de  Vic  of  Betthier  is  one  and  the  same  thing  ;  prob- 
ably so;  but  who  will  establish  the  fad  ?  If  Zamtitc  be 
the  Zaratite  of  Dana,  then  simply  out  of  compliment  to 
Professor  Maskelyne,  Zaratit;  should  be  called  Texasite. 
Alas,  poor  students  with  short  memories  ! 

By  way  of  gentle  mental  exercise  allow  me  to  introduce 
a  party  of  the  family  Antimony  w  ith  a  stranger  and  an  out- 
cast  or  two  just  dropped  in.  Here  they  are: — Stibitc. 
Stiblite,  Stihilite,  Stibium,  Stibiohte,  Slibnite,  Stibine, 
Stibiconite.  Stibiconise,  Stilbite,  and  Stillolite.  A  lisp  is 
not  at  all  ugly  now  and  then  amongst  the  fair  sex  ;  but 
the  sibilance  in  thts  family,  I  should  think  must  be,  at 
times,  a  great  bother  to  professors  as  well  as  to  students. 
The  list  for  explanation  might  be  used  with  varied  results 
in  the  civil  servic?  examination  papers.  Examiners 
might  perhaps,  get  over  their  work  pretty  quickly. 

Sum?  of  the  present  names  of  minerals  are  simply  silly. 
Some  have  been  named  as  being  tinlike  something  else  ; 
other?,  because  they  turned  out  differently  to  what  was 
expected  of  them.  Some  arc  worse  than  bad  puns.  The 
agony  in  bringing  forth  these  abortions  nv.ist  have  been 
fiightful.  I  Will  Rive  one  illustration  Gahn.  a  Swedish 
chemist,  finds  a  puzzling  mineral  and  hands  it  to  Ekebet^. 
who  is  astonished  to  find  zinc  in  such  an  unexpected 
place  ;  he  reaches  down  a  lexicon  and  finds  that  «ito/h>\iic 
means  a  deserter,  and  he  forthwith  brands  the  culprit  (who 
has  never  run  awa\)  with  nnlomolile.  But  Yon  Moll,  the 
next  year,  thinking  this  an  insult  to  nature  more  than  to 
common  sense,  commanded  that  it  should  no  more  be 
called  Automolite,   but   Gahnite,  after   thi  discoverer. 


proved,  I  went  in  rather  rashly  for  more  minerals  and 
more  mineralogical  books.   I  got  more  addicted  to  Stevens's 
sale-rooms  than  to  a  Kursaal,  and  bought  many  a  hundred- 
weight of  both  minerals  and  books.    Dr.  Krantz  also  was 
favourable  to  my  hobby,  and  Spon  very  good  naturedly 
got  what  booj;s  I  was  short  of.    My  troubles  now  began. 
My  first  idea  was  to  accomplish  the  apparently  easy  task 
of  making  simply  a  list  of  mineral  species'  and  their 
varieties!    I  ai ranged  my  books  in  chronological  order 
out  of  respect  to  the  "Fathers  of  the  Science,"  and 
began  at  the  beginning  to  open  a  ledger  account  with  ] 
each  mineral,  and  to  copy  into  a  waste-book  all  tie 
synonyms.    (No  small  hulk  at  the  present  lime).    1  think 
1  have  analysed  aincc  then  every  mineralogical  treatise  in 
the  English  language,  from  Jeffries  of  1751  to  the  present 
time,  resolutely  posting  my  ledger  all  the  while.    All  I 
sK-.ll  say  of  this  labour  i<.  that  it  has  been  very  like  the 
work  of  a  squirrel  in  a  cage.    Hence  my  list  of  150  ques- 
tionable acquaintance?.    They  arc  unproductive  ami  a 
nuisante  in  my  ledger,  and  I  should  like  them  written  off 
my  books  at  once  as  Imd.    I  want,  however,  those  in 
au:ho:ity  to  prow  them  bad.    My  ledger  has  been  care, 
fully  checked  by  all  the  editions  of  Dana's  system  of 
mineralogy.     In    1SC8  rj  I  went  throughout   the  fifth 
edition  twiee.    The  interesting  weariness  of  the  occupa- 
tion reminded    n.e  constantly  of  "  doing "  twice  the 
Vatican  in  damp  wi-ather.    Dana's  hook  is  ancient  now, 
as  Dr.  Burghardt  say*  ;  but  no  really  big  gun  has  gone  off 
since.    An  adveitir tmtnt  appeared  not  long  ago  that  the 
cumb.im  thing  had  been  "re  written  and  enlarged,"  and 
publ  shtd  at  35«.    The  announcement  interested  me. 


Leisure  pcra.i;ti:i  ,  I  promoted  to  my  keif  another  dead    Ekeberg,  Abich,  Genth,  and  others,  called  it  Automolite, 
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or  Automalite,  as  it  might  happen,  and  so  do  some 
people  no'.v.  I  think  tine-spinel  more  intelligible  ;  but 
then  it  is  not  classical.  Mineral  dealers  sell  us  Auto- 
molitc,  Dysluite,  and  Krcittonite  as  varieties  of  spinel. 
Dana  sticks  to  making  them  varieties  of  Gahnite. 
Ma^kelyne  extinguishes  automolite,  and  makes  Gahnite  a 
variety      spinel,  which  appears  the  right  thing  to  do. 

Plcaie  to  look  at  a  few  modern  atrocities.  Dana  wants 
people  to  call  Copper  pyrites,  Chalcopyrite  ;  Steatite, 
Saponite  ;  Hornblende,  Amphibole  ;  Amber,  Succinite  ; 
Blende,  Sphalerite  ;  and  common  salt,  Halite  ;  &c,  Sec. 

Professor  Maskelyne  wishes  Turquois  to  be  called 
Calaite ;  but  ladies,  one  and  all  object  ;  so  do  the 
jewellers.  What  are  these  resurrectionists  about  ?  What 
is  the  use  of  digging  up  these  old  coffin-plates  ? 

The  premier  mineralogists  can  hardly  pretend  to  in- 
fallibility just  yet,  their  allocutions  notwithstanding.  Is 
a  spade  not  to  be  called  a  spade  in  future  ?  Arc  infants 
to  wear  succinite  necklaces  ?  Are  all  of  us  to  eschew 
common  salt  at  dinner,  and  to  "  pass  the  Halite"  instead? 
It  will  be  done.  I  expert,  when  a  cricket-ball  shall  be  called 
in  common  a  sphere,  and  a  cork  screw  Archimedes. 

I  for  one  incline  to  take  my  stand  patriotically  by  the 
British  Museum  ;  but  when  Doctors,  who  are  full 
shoulders  above  me,  differ  so  widely  as  to  w" 
minerals  should  be  called,  what  can  a  short  fellow  like 
me  decide  .' 

I  append  a  list  of  some  of  the  Doctors'  differences  ;  be 
so  good  as  to  print  it,  and  by  publication  help  to  stamp 
out  this  literary  scandal,  or  rather  this  undignified  childish 
game  of  'tis  and  'tis'nt. 


certainly  to  contain  a  specimen  of  every  known  mineral 
substance;  but,  according  to  its  own  index,  it  as  cer- 
tainly does  not  by  a  very  Ion,?  way.  Wc  ought  to  know  Un- 
reasons why  from  the  fountain  head.  Satisfactory 
reasons  no  doubt  can  be  given,  and  if  given  woulJ  save 
aspirantsin  the  intensely  interesting  study  of  mineralogy  a 
vast  deal  of  rough-hewing,  puddling,  muddling,  and  im- 
patience. We  appear  to  want  a  sort  of  "  New  Testament 
Company"  for  the  revision  of  our  Mineralogical  Indices. 
This  might  easily  be  constituted  if,  as  Dr.  Burghardt  says, 
"mineralogy  has  made  such  rapid  strides  within  the  last 
five  years,  so  that  a  book  dating  186S  is  already  far  behind, 
and  almost  useless." 

The  wearers  of  the  seven-league  boots  are  jvst  the  men 
to  do  the  deed.    Where  are  they  ?    Let  them  be  caught. 

T.  A.  R. 


SlR,- 


Smith — a  chemist  of  some 
has  lately  been  discussing  in 
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Dana. 

Allochroite 

Andradite 

Alstonite 

Bromlite 

Amber 

Succinite 

Anatase 

Octahedrite 

Augite 

Pyroxene 

Barytes 

Barite 

Bleinierite 

Bindheimite 

Boronatio- 

Ulcxite 

calcite 

Blende 

Sphalerite 

Calaite 

Turquois 

Chalybite 

Siderite 

Chlorargyrite 

Cerargyrite 

Cryolite 

Chodncffite 

Copper 

Chalcocite 

glance 

Chalcopyrite 

Copper 

pyrites 

Cromfordite 

Phosgenite 

Dichroite 

Iolite 

Erubescite 

Bornite 

Fluor 

Fluorite 

Galena 

Galenite 

Glascrite 

Aphthitalite 

Gymnite 

Dcweylite 

Hemimor- 

Sniithsonite 

phite 

Hornblende 

Amphibole 

Idocrase 

Vesuvianite 

lodargyrite 

lodyritc 
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Kuhnite 
Laumonite 
Lettsomite 

L'evrite 
Meerschaum 
Melano- 
chroite 
Mispickel 
Nickeline 


Berzeliite 
Hypostilbite 
Cyanolri- 

chite 
Ilvaitc 
Scpiolitc 
Ph<cnico- 
chroite 
Arsenopyrite 
Niccolite 
Nickel  glance  Gcrsdorffite 
Olivine  Chrysolite 


Onofrite 
Oxalite 
P.tchblende 
Pyrites 
Salt 
Steatite 
Scapolite 
Selenite 
Silicoboro- 

calcits 
Sphenc 
Texasite 
Volcanite 
Uwarowite 
Volknerite 
Websterite 
Wolfsbergite 


FERROUS  SULPHIDE   IN  CHAR. 

To  the  Editor  of  the  Chemical  Sens. 
-In  the  Chemical  News,  vol.  xxx.,  p.  225.  I  notice 
icad  and  |  from  lhe  Pen  o(  Mr-  G-  Combe  Stewart,  F.C.S.,  of  Cap- 
t  certain  |  P'e'ow  Sugar  Refinery,  Cartsdyke,  by  Greenock,  a  piper 
in  which  he  modestly  claims  to  have  discovered  FrS  in 
char,  which  Mr.  R.  Frazcr 
seventeen  years'  experience- 
your  columns. 

Mr.  Stewart  refers  incidentally  to  "  the  nhade  of  dog- 
matism which  Mr.  Smith  throws  over  his  communication." 
Without  doubt  his  own  is  by  far  the  most  egotistical  pro- 
duction  of  the  two,  or,  indeed,  which  I  have  ever  met  in 
your  pages. 

Mr.  Stewart  says  that  none  of  Mr.  Smith's  statements 
are  new  to  him  ;  and  that  while  studying  chemistry  in 
Glasgow,  nearly  three  years  ago,  he  discovered  FeS  in 
char.  1  humbly  submit  if  it  is  at  all  probable  that  one 
beginning  to  study  the  science  of  chemistry  could  so  soon 
discover  a  matter  such  as  this,  the  existence  of  which  in 
char  has  been  suspected  and  sought  for  by  many  of  Ion;; 
and  varied  experience  :  and  allowing  that  he  did  hit  upon 
it,  why  did  he  not  publish  it  ere  this  time,  and  receive  the 
honour  due,  and  not  claim  it  when  someone  el  who  had 
previously  done  so,  was  entitled  thereto?  It  is  always 
the  person  who  first  makes  a  discovery  public  that  has  the 
best  and  foremost  claim  to  the  praise. 

But  had  Mr.  Stewart  read  Mr.  Smith's  papers  and  letter 
more  carefully  he  would  have  observed  that  Mr.  Smith 
does  not  state  that  he  had  discovered  FeS  in  char,  but 


Liverpool,  Ottober  ii. 


Tiemannite 
Humboldtine 
Uraninitc 
Pyrite 
Halite 
Saponite 
Wcrnerite 
Gypsum 
Howlite 

Titanite 
Zarantc 
Selensulphur 
Ouvarovite 
Hydrotalcite 
Aluminite 
Chalcostibite 
T.  A.  R. 


uf>j>oud  long  ago  by  Muspratt,  but  was  never  verified 


PS.— I  should  very  much  like  to  back  Professor 
Maskelyne's  peniy  «■  Index  to  the  Collection  of  Minerals 
in  the  British  Museum"  against  Dana's  353.  volume. 
The  B.  M.  acknowledges  to  possessing  66 S  species  of 
minerals,  and  6^5  varieties,  making  a  total  of  1350. 
From  the  book*  I  make  nearly  a  thousand  more.  Dana 
(1S74)  makes  about  Q25  species  ;  bat  the  exact  number  of 
varieties  is  what  '  no  fellow  can  find  out."  Why  these  large 
numerical  differences  ?    Our  National  Collection  ought 


simply  that  he  had  proved  its  presence,  which  was  (only) 
supposed  loi 
experiment 

Mr.  Stewart  is  very  fond  of  usinq  Dr.  Wallace's  name 
under  which  to  shield  himself;  I  question,  however,  if 
the  Doctor  will  feel  flattered  to  see  his  name  so  freely 
handled  by  a  person  of  Mr.  Stewart's  calibre  or  stand  in;; 
in  the  chemical  world. 

He  wishes  Mr.  Smith  to  consult  him,  and  then  he  will 
tell  him  that  he  has  never  overlooked  the  presence  of 
"these  sulphides."  Now,  Sir,  the  discussion  is  about 
ferrous  sulphide,  but  Mr.  Stewart  ingeniously  omits  to  sav 
what  sort  of  sulphide  he  reports  in  his  analyses.  1  would 
like  to  know  if  he  ever  stated  his  results  as  FeS,  as  I  have- 
never  noticed  it  put  down  as  such  in  anv  analyses  but 
Mr.  Smith's  ;  and  more,  there  are  chemists  in  this  town,  of 
acknowledged  qualifications,  who  never  report  the  sul- 
phides, either  as  ferrous  or  calcium,  unless  asked  tn  do  so, 

Mr.  Stewart  further  says  that  there  are  a  few  points  in 
Mr.  Smith's  annexed  analyses  which  lie  refrains  from 
touching  upon.  I  defy  him  to  question  any  of  the  n-s-.il:  < 
therein  stated,  as  I  arrived  at  many  of  them  myself  nfu  r 
very  careful  work,  for  which  in  one  of  his  papers  Mr.  Smith 
generously  gives  me  the  credit. — I  am,  &c, 

John  W.  Macdonaid. 

Grcencxk,  Nov.  iC,  1874. 
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FERROUS   SULPHIDE   IX  CHAR. 


To  the  Editor  of  the  Chemical  Sties. 
Sib, — I  notice  in  last  week's  Chemical  News,  page  22G. 
another  letter  from  Mr.  Speir.  and  a  copy  of  a  letter  lie 
has  procured  from  Dr.  Wallace,  and  annexed  report.  It 
appears  a  rather  peculiar  proceeding  the  publishing  in  a 
public  journal  of  private  documents  to  satisfy  the  require- 
ments of  a  small  discussion.  As  far  as  1  am  concerned  I 
regret  to  take  up  your  valuable  space  with  a  personal 
matter  of  this  sort,  but  I  am  not  the  agrcssor.  The 
papers  1  sent  tj  )uur  columns  had  as  their  role  object  to 
incite  Others  to  publish  their  experiences,  in  so  f.ir  as 
doing  so  would  nut  clash  with  private  interests.  Hut  I 
ought  to  have  foreseen  that  the  spirit  of  the  Teutonic 
epoch  still  pervades  some  Greenock  refineries.  The  same 
dislike  to  strangers  still  flourishes  strongly  among  a  few 
who  call  themselves  chemists. 

I  beg  again  briefly  to  state  how  the  matter  stands. 
The  origination  of  the  theory  of  the  presence  of  FeS  in 
char  was  never  claimed  by  me,  and  cannot  be  claimed  by 
anyone  now  living.  The  proof  of  its  presence  was  afforded 
by  me.  If  others  had  previously  proved  that  fact,  their 
experiments  have  never  been  given  to  the  world.  If  any 
such  experiments  had  ever  been  made  they  would  have 
been  published.  Mr.  Speir  claims  to  have  inferred  two 
years  ago  that  he  had  found  FeS.  The  laboratory  journal 
shows  some  estimations  of  total  sulphur,  and  nothing 
more,  on  that  point.  Eight  years' journals  kept  by  that 
gentleman  show  nothing  but  the  regulation  sugarand  char 
analyses  as  far  as  1  can  see.  When  I  c?me  to  the  refinery, 
and  not  till  then,  did  he  become  satisfied  on  the  I-'cS  sub- 
ject. He  most  courteously  intimates  that  I  knew  nothing 
about  char  till  I  went  to  Greenock.  If  I  had  depended 
upon  him  to  lighten  my  darkness  I  would  have  waited 
long.  But  I  had  studied  thoroughly  the  most  of  what 
had  ever  been  published  upon  char,  either  at  home  or 
abroad;  and  from  my  employer  and  others  I  ohtained  all 
the  practical  information  possible.  For  years  I  have  made 
chemical  technology  my  favourite  study,  and  bten  encased 
in  its  practical  applications.  I  worked  in  the  laboratories 
of  Fenny,  Anderson.  Walter  Crum,  Wohler,  and  Fittig  ; 
and  yet  gentlemen  who  are  simply  engaged  year  after  year 
grinding  the  same  monotonous  round  of  sugar  and  char 
estimations  (work  done  with  perfect  and  faultless  accuracy  1 
in  some  refineries  by  women),  try  to  make  the  public  j 


1  account.    From  enquiry  at  the  Baard  of  Trade,  I  find  that 
I  the  quantitir*  imported  in  the  ten  month*  ending  October 
I  31,    IS;',  1S73,  and   1S71,  respectively,  were  873,056, 
728,379,  and  903. K40  c\vt«.    A  satisfactory  explanation  of 
this  would  be  very  interesting. — I  am, 

Enquirer. 
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NoTf.  All  Jegreei  tf  tea  1  eraure  are  Cenl>gr»de.  unltttothcrwiw 
eipre»»cii. 

Comptts  Rendits  Htbdomr.daires  des  Seances  dt  VAcademie 
des  Sciences,  No.  14,  October  5,  1S74. 
Exaa  Values  or  the  Crystals  of  Titaniferous  Iron 
(Ilmcnite).-M.  X.  de  Kokscharow.— The  author  states 
that  the  results  of  his  recent  observations  have  enabled 
him  to  deduce  the  angles  of  titaniferous  iron  with  absolute 
precision,  and  have  at  the  same  time  demonstrated  its 
tetrabetir.tm  in  an  incontestable  manner.  The  details 
would  be  unintelligible  without  the  accompanying  illus- 
trations. 

Report  on  the  Freezing  Machine,  by  means  of  the 
Evaporation  of  Methylic  Ether,  as  Designed  by  Ch. 
Tellier ;  and  on  the '  Preservation  of  Food  in  Air 

Cooled  by  this  Apparatus.— Not  adapted  for  abstraction. 

Temperature  of  the  Sun.  — M.  J.  Violle.— The  author 
concluttei  that  the  true  mean  temperature  of  the  sun's 
surface  is  2000'. 

On  Magnetism.— M.  J.  M.  Gaugain. — A  detailed 
account  of  experiments  continued  from  Cotiiples  Rendus, 
January  13,  June  30.  September  8  and  29,  November  10, 
and  December  22,  1S73;  and  March  22,  June  1  and  15, 
and  September  7,  1S74. 

Conductibility  of  Woody  Bodies  and  Other  Sub- 
stancesof  Low  Conducting  Power. — M.  Th.  du  Moncel. 
—  In  this  paper  the  author  examines  the  conductibility  of 
minerals.    Although  displayed  to  a  great  extent  under 


the  influence  of  atmospheric  moisture,  the  electro-con- 
ductibility  of  minerals  is  subjected  to  molecular  conditions, 
believe  that  they  only  are  competent  to  analyse"  char,  j  wl.ich  cau.e  it  to  vary  within  wide  limits  according  as 
The  fad  is.  when  analyses  or  consultations  of  any  impor-    lhe>',are  lhe  resuIts  ?f  erystall.satton,  or  of 

tance  are  required  the  sen-ices  of  men  like  Dr.  Wallace,  or  I  simple  aggresatton 
Messrs.  Patterson  and  Ogilvie  have  to  be  got. 

The  first  two  experiments,  as  well  as  all  the  rest,  were 
proposed  by  me  ;  and  Mr.  Speir  makes  a  similar  mistake 
to  that  of  his  Majesty  King  George  IV.,  who  believed  he 
had  commanded  a  regiment  of  the  guards  at  Waterloo. 
He  has  no  more  light  to  claim  them  than  any  assistant 
has  who  repeats  an  experiment  after  his  teacher. 

With  reference  to  Dr.  Wallace's  report  I  do  not  make, 
nor  ever  made,  any  claim  to  the  discovery  of  the  Speir 
deposit.  I  have  Ken  simply  hithcito  a  close  observer  in 
the  refinery,  and  have  taken  no  part  whatever  in  its  man- 
agement. Mr.  Speir  is  welcome  to  any  credit  he  may 
think  he  has  by  the  deposit.— I  am,  &c. 

K.  Fkazer  Smith. 


IMPORTATION  OF  SULP1IIT.. 


To  the  Editor  of  the  Ch 
Sir, — In  the  'notes  "  On  the  Sulp 
quoted  in  Chemical  News,  vo! 

foreign  publication,  it  is  stated  that  the  import  of  brim- 
stone into  England  is  decreasing.    This  was  some  time 


a!"  AY;.-s. 
hur  Industiy  of  Sicily, 
I.  xxx.,  p.  21. S,  front 


It  is  not  here  the  question  of  me 
talli'c  panicles  which  may  be  present,  and  which  may 
give  them  a  peculiar  conductibility,  more  or  less  consider- 
able.  In  all  cases  it  is  a  general  characteristic  of  the 
transmission  of  electricity  through  minerals  to  produce 
phenomena  of  polarisation,  which  are  scarcely  perceptible 
in  case  of  woody  bodies. 

Synthesis  of  Purpurin,  and  on  Certain  Analogous 
Colouring  Matters. -M.  A.  Roscr.stiehl.— MM.  Schut- 
7CnLergcr  and  Schiflcrt,  in  making  a  proximate  analysis 
of  commercial  purpurin,  discovered  in  it  a  small  quantity 
of  a  yellow  fub-tance  which  dyed  aluminous  mordants  a 
poor'or.mgc-ycllow,  and  had  the  composition  of  alizarin 
or  of  its  hydrate.  M.  Schutzcnberger  observed,  further, 
that  this  substance,  purpnroxtvithin,  is  produced  by  re- 
ducing purpurin  cither  with  hydriodic  acid,  or  with 
protoxide  of  tin  in  an  alkaline  solution.  The  study  of 
this  body  has  been  the  starting  point  of  the  author's  re- 
searches. (1)  We  readily  obtain  purpuroxanthin  by 
causing  white  phosphorus  to  act,  with  the  aid  of  heat, 
I  upon  an  alkaline  solution  of  purpurin.  This  dissolves 
without  disengagement  of  gas,  and  the  reduction  is  com- 
|  pitted  in  a  few  minutes,  the  colour  of  the  solution  passing 
from  violet-red  to  red,  and  then  to  brown.  It  is  poured 
into  acidulated  water ;  the  flocculent  precipitate  is  col- 
lected, washed,  and  dried,  the  yield  being  almost  the 


ago  true  ;  but  a  greatly  increased  demand  has  recently- 
sprung  up,  for  which,  in  view  of  the  new  processes  for  re- 
covering sulphur  from  residual  products,  and  of  the  opening  |  theoretic  amount.    On  filtering  the  alcoholic  solution  of 
up  of  enormous  mines  of  pyrites  1  kc  Rio  Tinto,  I  cannot   this  body  over  animal  charcoal,  and  on  adding  water,  we 
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obtain  purpuroxanthin  in  the  form  of  a  crystalline  powder  J  not  possessing,  however,  the  fine  fluorescence  of  purpurin. 


of  a  very  bright  yellow.    It  readily  sublimes  in  needles, 
the  orange-yellow  colour  of  which  resembles  that  of  pure 
alizarin.    It  dissolves  easily  in  alcohol,  acetic  acid,  and 
benzol.    Water  precipitates  it  from  its  alcoholic  solution 
in  the  form  of  a  translucent  jelly,  which  coagulates  by 
degrees  into  flocks  of  greater  density.    Alkalies  dissolve 
it  with  a  fine  red  colour.    Its  lime  and  baryta  compounds 
are  slightly  soluble  in  boiling  water,  which  they  tinge  of 
an  orange-red.    Watery  solution  of  alum  dissolves  it  at 
the  boiling-point,  but  it  separates  out  almost  entirely  on 
cooling.    It  does  not  dye  the  aluminous  and  iron  mor- 
dants.   Its  ultimate  analysis  leaves  no  doubt  as  to  its 
composition,  which  is  represented  by  Ci4Hs04.    It  is, 
therefore,  an  isomer  of  alizarin,  and  is  probably  identical 
with   the   alizarin  of  Rochleder.     (2)  In   an  alkaline 
medium  it  is  not  permanently  modified  by  reducing  agents. 
Its  red  colour  is,  indeed,  altered  to  a  brown,  but  if  poured 
into  acidulated  water  the  original  substance  is  reproduced. 
Hydriodic  acid  modifies  it  profoundly.    No  definite  result 
is  obtained  on  operating  in  closed  vessels,  but  in  making 
use  of  acid  boiling  at  127',  and  of  white  phosphorus  at  the 
ordinary  pressure  of  the  atmosphere,  we  obtain  r.t  first  a 
substance  of  a  yellow  more  greenish  than  the  above, 
soluble  in  hydriodic  acid,  alcohol,  acetic  acid,  and  benzol, 
from  which  it  separates  out  in  brilliant  lamellar  crystals. 
It  is  not  capable  of  sublimation.    Its  alkaline  solution 
is  brown,  and  is  oxidised  on  exposure  to  the  air,  re- 
producing purpuroxanthin.    It  dyes  aluminous  mordants 
almost  like  quercitron  bark.     Its  elementary  analysis 
admits  either  of  the  formula  Ci4Hjo04,  or  C|4H,j04.  On 
prolonging  the  action  of  hydriodic  acid  under  the  condi- 
tions indicated,  we  obtain  anthracen  and  its  two  hydrides, 
which  have  been  distinguished  by  their  physical  and 
chemical  properties,  as  well  as  by  ultimate  analysis. 
Phcnanthren  was  not  found  among  the  products  of  this 
reaction.    Purpuroxanthin,  if  heated  with  oxide  of  zinc, 
gives  rise  to  anthracen.    (3)  In  a  boiling  alkaline  solution 
an  atom  of  oxygen  attaches  itself  to  purpuroxanthin,  and 
the  purpurin  is  regenerated.    It  is  identical  with  that  of 
madder.    The  synthesis  of  purpurin  is  thus  linked  to  that 
of  an  isomer  of  alizarin,  thus  giving  a  second  solution  to 
the  problem  of  the  industrial  production  of  this  precious 
substance.    (4)  Repeating  the  synthetical  experiments  of 
M.  de  Lalande,  the  author  obtained  purpurin  identical 
with  that  of  madder,  and  with  that  produced  by  the  oxi- 
dation  of    purpuroxinthin.     This  artificial  purpurin, 
obtained  by  the  oxidation  of  alizarin,  gives  rise  on  reduc- 
tion, not  to  alizarin,  but  to  its  isomer,  purpuroxanthin, 
which,  when  submitted  to  de  Lalande's  oxidation  process-, 
leproduces  purpurin.    It  is  therefore  established  that  two 
isomeric  bodies  reproduce  purpurin  by  oxidation,  whilst, 
inversely,  the  reduction  of  the  latter  only  gives  rise  to  one 
of  these  isomers— the  one,  viz.,  which  does  not  possess 
the  attributes  ot"  a  dye.    (51  The  author  has  tried  the  oxi- 
dising action  of  alkaline  solutions  upon  two  other  isomers 
of  alizarin— chrysophanic  acid,  and  anth.-allavon.    The  I 
former,  heated  to  195°  in  a  concentrate!  alkaline  lye,  is  I 
transformed  into  a  substance  possessing  the  tinctorial  I 
properties  of  the  proximate  principles  of  madder.    It  is  I 
much  more  soluble  in  dilute  al.oisol  than  is  ehiysopkanic  ' 
acid,  and  it  separates  out  in  the  form  of  a  deep  red  crystal-  ■ 
line  powder.    lis  alkaline  solution  has  a  shade  slightly  1 
more  violet  than  that  of  pure  alizarin.    It  dyes  alumina  ' 
mordants  of  a  garnet-red;   those  of  iron  of  a  gncnish  1 
blue.     These  shades  resist  boiling  soap-lye  very  well,  j 
Prom  its  origin  this  body  should  Ic  an  isomer  of  pur- 
purin.   Anthratlavon,  according  to  Barth  and  Scnhofei's  1 
description  (.-lr:r:.  thr  Litem,  ur.d  1'li.tnn.,  clxx.,  p.  100).  , 
approximates  closely  to  purpuroxanthin.     The  nuihoi., 
even  indicate  that,  if  heated  :n  an  alkaline  «-o'uti«in,  this  | 
lakes  a  very  rich  violet  colour,  but  they  did  not  interrupt 
the  operation  at  this  point,  nor  did  they  isolate  the  pro- 


The  proximate  anal) sis  of  this  crude  product  divides  it 
distinctly  into  two  bodies,  one  of  which,  soluble  in  benzol, 
dyes  mordants  like  alizarin,  from  which  it  differs,  how- 
ever, by  its  solubility  in  alum-water.  The  other  dyes 
alumina  mordants  like  purpurin,  but  differs  fro:n  it  by  its 
sparing  solubility  in  benzol  and  alum-water,  and  by  its 
free  solubility  in  alcohol.  Thus  anthraflavon,  the  isomer 
of  alizarin,  produces  by  oxidation  simultaneously  two 
colouring  matters,  which,  from  their  origin,  may  be 
isomers  of  purpurin.  The  author  has  compared  these 
various  bodies  with  the  isopurpurin  discovered  by  M. 
Aucrbach  in  the  artificial  alizarin  "for  reds,"  and  has 
proved  that  it  is  identical  with  neither  of  them.  (6)  There 
is  a  fifth  isomer  of  alizarin,  chinizarin.  discovered  by 
Grimm.  If  we  admit  as  isomers  the  products  derived 
from  it  by  oxidation,  and  which  are  all  analogous  colour- 
ing matters  of  the  same  solidity  as  far  as  chemical  re- 
agents are  concerned,  we  arc  at  present  acquainted  with 
five  bodies  of  the  composition  of  purpuiin.  These  may 
be  divided  into  two  classes : — To  the  former  belong  pseudo- 
purpurin,  purpurin,  alizaiin,  purpuroxanthin,  and  chini- 
zarin  ;  to  the  second  belong  anthraflavon  and  the 
colouring  matters  thence  derived,  anthrachryson,  rufiopin, 
and  rufigallic  acid. 

New  Observations  on  the  Composition  of  the 
Waters  of  Bagneres  dc  Luchon. — M.  P..  I'ilhol. — A 
controversial  note  referring  to  the  paper  page  C83  of  the 
present  volume  of  the  Complcs  Rendus. 

Volumetric  Determination  of  Copper. —  M.  Pr. 
Lagrange.— The  author  states  that  the  volumetric  pro- 
cesses for  the  determination  of  copper  are  few  in  number, 
and  generally  little  employed  (?).  His  method  is  based 
upon  the  precipitation  of  the  copper  from  its  nitric  or 
sulphuric  solution  by  hydrate  of  potash  or  soda;  the  con- 
version of  the  hydrate  of  cupric  oxide  thus  obtained  into 
cupro  potassic  (or  sodic)  tartrate  ;  and  the  reduction  of 
this  salt  to  the  red  anhydrous  suboxide  by  a  standard 
solution  of  pure  glucose. 

Spectro-Electric  Tube  or  Fulgurator  for  the  Obser- 
vation of  the  Spectra  of  Metallic  Solutions. — MM.  B. 
Delachanal  and  A.  Mermct.— This  paper  requires  an 
illustration. 

On  Supersaturation. — M.  Lircoq  dc  Boisbaudran. — 
A  critique  on  two  papers  by  M.  Gernez  (Lomptes  Rnuins, 
January  26  and  July  27,  1S7-1). 

Action  of  Bromine  upon  Certain  Alcohols.— M.  E. 
Hardy.— The  alcohols  experimented  upon  are  the  propylic, 
butylic,  and  amylic. 

Production  of  Oxamic  Acid  by  the  Oxidation  of 
Glycocol. — M.  R.  Kngcl. —  In  addition  to  the  carbonate, 
oxalate,  and  oxamatc  of  potash,  there  are  other  substances 
among  the  products  of  the  oxidation  of  glycol,  derived 
from  the  oxidation  of  the  oxamic  acid  itself. 

Action  of  Heat  upon  Diphcnylmcthan  and  Phenyl- 
tolucn,  and  on  the  Products  of  the  Reduction  of 
Bcnzophenon. — M.  Pii.  Barbier. — The  author  proposes 
I  to  give  the  result  of  his  experiments,  undertaken  with  the 
object  of  effecting  the  synthesis  of  ilaoren.  Prom  diphenyl- 
(  nicthan  the  chief  product  obtained  was  anthracen,  with  a 
.  small  quantity  of  phcnanthren,  but  no  fluoren.  Phenyl- 
;  toluen,  under  the  same  conditions,  yielded  benzol  and 
I  toluen,  but  no  anthracen.    In  all  these  pyrogenous  car- 
j  bides  elementary  analysis  is  insufficient,  since  they  differ  in 
I  their  percentage  composition  by  quantities  not  greater 
than  the  error  of  the  operation. 

Curious  Association  of  Garnet,  Idocrase,  and 

j  Datolite.— J.  Lawrence  Smith.— The  author  received 
I  specimens  of  a  rock  containing  these  minerals  from  Santi 
1  Clara,  California.    On  examination  they  were  found  to 


ducts  ot  the  reaction.  These,  in  the  crude  state,  dyed  I  consist  of  calcareous  spar,  datolite,  garnet,  and  idocrase. 
mordants  like  madder,  in  identical  shades  possessing  the  The  datolite  is  colouilcss,  crystalline,  and  perfectly  pure, 
same  solidity.  With  alum-water  they  gave  a  red  solution,  I  as  may  be  seen  from  the  subjoined  analysis : — 
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Silica    38*0^ 

Boracic  acid   21-62 

Lime   

Water   561 


99-  1 2 

This  mineral  has  not  previously  been  found  associated 
with  garnet  and  idocrase.  The  garnet  is  of  the  variety 
known  as  cinnamon-stone  (essonite).  The  crystals  are 
large  perfect,  dodecahedra,  green  without,  and  of  a  cinna- 
mon colour  within.    Their  analysis  gave — 

Silica   4201 

Alumina    1776 

Ferric  oxide   5  06 

Oxide  of  manganese  ..     ..  020 

Lime   35*ot 

Magnesia    013 

100-  17 

Specific  gravity,  3-59 

The  idocrase  forms  fibro-compact  crystals  of  a  preen 
colour.  It  interpenetrates  the  garnet  crystal?,  so  that  it 
is  difficult  to  say  where  the  one  ends  and  the  other  begins. 
Its  composition  is  — 

Silica     ..   3656 

Alumina   1 7*114 

Ferric  oxide   5  93 

Oxide  of  manganese  ..    ..  0-18 

Lime    35-9- 

Magnesia    107 

Potash   051 

Loss  by  fire   2  00 

9923 

Specific  gravity,  3-445. 
Spectroscopic  Observations  made  during  the 
Balloon  Ascent,  September  24,  1874.  to  Study  the 
Variations  and  Extent  of  the  Spectral  Colours. — M. 
W.  dc  Fonville.— The  author  used  a  spectroscope  of 
Lent/,  with  a  graduated  slit  arranged  so  that  it  was 
possible  to  look  directly  at  the  sun.  Three  different 
observations  were  made  between  1500  and  1000  metres. 
The  blue  colour  invaded  the  space  occupied  by  the  indigo 
and  violet  rays,  whilst  the  red  rays  appeared  the  same  as 
on  the  earth.  When  the  balloon  had  descended  to  the 
upper  surface  of  the  clouds  the  violet  and  indigo  resumed 
their  usual  places. 

Lielig's  Annaltn  dtr  Chtmie  unci  PharmacU. 
September  19,  1874, 

Behaviour  of  Ozone  with  Water  and  Nitrogen. — 

L.  Carius.— The  author  refers  to  the  contradictory  results 
ohtainrd  by  previous  observers,  and  to  his  own  papers 
{ILrnlitc,  v.,  520),  showing  that  ozone  is  abundantly 
ab-otbed  by  water  without  any  change,  that  even  in  pre- 
sence of  nitrogen  no  peroxide  of  liydror.cn  is  formed,  and 
that  nitrogen  is  not  oxidised  in  presence  of  water.  The 
proof  that  ozanc  can  be  absorbed  in  water  is  easily  fur- 
nished bypassing  at  low  temperatures  into  water  ozonised 
oxygen  gas,  containing  not  less  than  0  5  per  cent.  The 
water  quickly  assumes  the  smell  of  ozone,  and  displays  its 
characteristic  reactions.  Ozone,  as  generally  obtained,  is 
contaminated  not  merely  with  oxygen,  but  with  hydrogen, 
nitrogen,  and  its  oxides.  Hydrogen  is  indifferent,  l'ice 
nitrogen,  the  author  has  shown,  in  opposition  to  the  com- 
mon view,  to  be  likewise  without  influence.  If  the  oxides 
of  nitrogen  meet  with  ozone  in  presence  of  water  they  are 
quickly  oxidised  to  nitric  acid,  thus  reducing  the  quantity 
of  ozone  in  solution,  or  in  some  cases  making  it  disappear 
altogether.  Sehcer.e's  retent  observation,  that  in  presence 
of  water  ozone  is  converted  into  common  oxygen,  is  also 
of  importance.  A  variety  of  experiments  confirmed  the 
author'*  earlier  result  that,  in  presence  of  water,  and  at 
medium  temperatures,  nitrogen  is  not  oxidised  by  ozone, 


and  water  is  not  converted  into  peroxide  of  hydrogen. 
The  author  holds  that  solutions  of  ozone  containing  not 
more  than  5  volumes  in  1000  have  so  characteristic  an 
odour  that  they  cannot  be  confounded  by  any  experienced 
chemist  with  solutions  of  nitrous  acid,  chlorine,  chlorous 
or  hypochlorous  acid.  Sensitive  litmus-paptr  is  quickly 
bleached  by  concentrated  ozone  water ;  dilute  solutions 
produce,  before  complete  decolonisation,  a  peculiar  shade 
resembling  imperfect  reddening  by  an  acid.  Concentrated 
ozone  water  bleaches  indigo,  colours  tincture  of  guaiacum 
deep  blue, liberates  iodine  from  iodide  of  potassium, and  con- 
verts it  into  iodic  acid.  Solution  of  thallous  oxide  pro- 
duces a  brown  precipitate,  readily  in  strong  solutions, 
slowly  in  weak  ones.  The  author  has  not  succeeded  in 
producing  peroxide  of  silver  even  with  the  most  concen- 
trated ozone  water.  What  effect  the  absorbability  of 
ozone  in  water  may  have  is  difficult  to  say. 

Formation  of  Nitrous  and  Nitric  Acids,  and 
Peroxide  of  Hydrogen  in  Nature.— L.  Carius.—  Oxides 
of  nitrogen  may  conceivably  be  formed  from  free  nitrogen 
by  electric  discharges  in  the  air  during  the  oxidation  of 
other  bodies  in  the  air;  oxidation  of  nitrogen  by  means  of 
ozone,  and  formation  of  nitrite  of  ammonia  by  the  evapora- 
tion of  water  in  the  air.  The  author  finds  that  the  two 
last-mentioned  phenomena  are  not  attended  with  the  pro- 
duction of  nitrous  or  nitric  acids.  These  acids  may  also 
be  supposed  to  be  formed  by  the  oxidation  of  ammonia, 
whether  caused  by  electric  discharges,  by  the  presence  of 
alkaline  bodies,  or  by  ozone.  Experiment  showed  that 
the  acids  in  question  are  actually  formed  in  all  these  cases. 

Dimethyl-Ethyl-Acetic  Acid. — A.  Wischnegradsky. 
—This  acid,  an  isomer  of  capronic  acid,  is  a  colourless 
liquid  insoluble  in  water,  possessing  a  faint  odour  of  the 
fatty  acids.  It  congeals  in  a  mixture  of  salt  and  snow, 
and  becomes  liquid  again  at  -  1.10.  Its  composition  is 
CcIIuO*. 

Palladious  Oxide  in  Hydrogen  Gas. —  Uerzelius 
observed  that  palladium  with  a  blue  tarnished  surface 
loses  its  blue  colour  at  common  temperatures  on  exposure 
to  hydrogen  gas.  The  black  oxide  obtained  by  heating 
the  nitrate  is  also  immediately  reduced  without  the  aid  of 
heat. 

Oxidation  of  the  Oxy-Aeids  of  the  Fatty  Series. — 
N.  Ley  and  A.  Popoff.— A  theoretical  paper. 

Peucedanin  and  Oroselon.— JL  Illasiwetz  and  H. 
Weidel.— Peucedanin  is  to  be  considered  as  the  keton 
corresponding  to  the  alJehyd,  orsi-lon. 

Preparation  of  Iodine  Substitution-Products  Ac- 
cording tj  the  Method  with  Icdinc  and  Oxide  of 
Mercury.— P.  Wcselsky.—  I  he  author  has  prepared  and 
examined  the  mono-iodo-salicylic  and  di-iodo-salicylic 
acids,  iodoxy  benzoic  acid,  mono-  and  di  para-oxy-benzoic 
acids,  nitro-di-iodo-phenol,  nitro-iodo-sahcylic  acid,  nitro- 
iodoxy  benzoic  acid,  nitro-iodo-para-c.xy-benzoic  acid, 
ortho-nitro-di-iodo. phenol,  and  nitro-di-iodrcsorcin. 


NOTES  AND  QUERIES. 

Carbolic  Acid.  -  Will  r,omr  coircstxindcnt  kindly  Rive  alt  the 
known  methods  of  ileUihnc  carbolic  acid  in  solution,  the  writer  be  in* 
under  the  imprciM<Mt  that  he  ha»  found  a  new  method  ol  detecting  it  "• 
—  Caruomc  Acid. 

Manufacture  of  Soda 
iper  nn 

r  jot  ijv 


Ammonia  Process.— G.  C.  will  Lc& 


paper  nn  this  nuliji'fl  in  Pinxlrr'i  .'V.'vf«  fi>iiu>in  Jwntil,  t  .  ccjiii.. 

•.  !M~|..  No.  j. In  l.iu.and  a  translation  of  "it  ;n  the  llul'e  in 
dt  J.i  S.'(ifttCtitmt.)tu,i-  vxii  ,  p.  j.-o  1  Oct  ber.  1S-41  ;  and  I  area  tra re- 
lation of  an  article  tv  Lirt  from  another  luurcr  it  announced  for  a 
future  number  of  the  Cm  mical  News.  (i.  C.  will  alv>  find  paper*  in 
the  liu'lctm.  t.  six.,  jv  470;  t.  xe..  p.  J«;  t  jxi.,  p.  >}i ;  and  I  in:  , 
p.  90;  anl  in  recent  numbeis  of  Dm  -Jo'i  Jcu1n.1L—  J.  C "dk, 


MEETINGS  FOR  THE  WEEK. 

Monday.  Nov.  ajrd.-Mrlneck  Scientific  Society,  8.    "  Watsr.-  ty 
J.  H.  Shirley. 

Wsdnbsoay,  zjth. -Society  o(  Atls.  8.   "  On  School  Buildings  and 
School  FiHinE».Hbv  T.  Roger  Smith. 
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ESTIMATION   OF   CHICORY  IN 
By  J.  R.  LEEUODY,  M.A. 


COFFEE. 


I  have  found  the  following  method  of  applying  the  colori- 
tnetric  process  for  estimating  the  relative  proportions  of 
chicory  and  coffee  in  a  mixture  very  convenient. 

Take  one  gramme  of  the  unknown  mixture,  and  one 
gramme  of  a  standard  mixture  of  equal  parts  chicory  and 
coffee,  and  remove  all  the  colouring  matter  from  each 
sample  by  repeated  extraction  with  boiling  water.  Make 
the  cooled  extract  from  each  up  to  the  same  volume  (actual 
volume  of  no  consequence,  about  700  c.c.  a  convenient 
amount),  and  filter  off  a  portion  for  the  assay.  Put  50 c.c. 
of  the  filtered  extract  from  the  unknown  mixture  in  a 
Nessler  cylinder,  and  determine  by  trial  how  many  c.c.  of 
the  extract  from  the  standard  mixture,  together  with  suf- 
ficient distilled  water  to  make  up  to  50  c.c,  will  give  the 
game  colour.  Let  A  c.c.  be  required,  then,  assuming  the 
tinctorial  power  of  chicory  to  be  mi  times  that  of  coffee, 
the  percentage  (x)  of  chicory  in  the  sample  is  given.by 
the  formulx— 

.mi  4- 1  100 

X  —  A   - 

Ml  —  I     Ml  -  I 

If  111  were  an  absolute  constant,  and  definitely  determi- 
nable (which  unfortunately  is  not  the  case)  this  formula 
would  give  results  of  perfect  accuracy.  Closely  accurate 
results  are,  However,  obtained  in  practice  by  taking  m  =  3, 
when  the  above  formula  is  written— 

X  =  2.\  —  50. 

Modifications  in  the  proportions  of  the  ingredients  in 
the  standard  mixture,  and  in  the  formula  employed,  will, 
of  course,  be  required  for  the  examination  of  samples  con- 
taining more  than  50  per  cent  of  chicory. 

Msgee  College  Laboratory. 

Nov.  17.  1874 


If  Meftrs.  Stock  and  Jack  would  boil  with  dilute  hydro- 
chloric acid  the  finely  powdered  ironstone,  invariably  filter 
off  the  insoluble  matters,  and  determine  the  iron  by  the 
bichrome  method  in  a  solution  nearly  warm,  and  not 
boiling,  their  difficulties  would  vanish.  A  fresh  portion, 
calcined,  and  fused  with  bisulphate  of  potash,  gives  the 
total  iron  in  a  soluble  form  to  hydrochloric  acid.  I  have 
invariably  found  fusion  with  bisulphate  capable  of  freeing 
siliceous  matters  from  iron  in  less  time  and  at  lower 
temperatures  than  fusion  with  alkaline  carbonates. 

Reduction  of  peroxide  of  iron  by  stannous  chloride 
seems  to  me  objectionable  where  there  is  organic  matter 
present.  In  the  first  place  it  must  be  done  in  a  highly 
concentrated  acid  solution,  when  each  drop  taken  out  to 
ascertain  the  progress  of  the  reduction  represents  a  notable 
quantity  of  the  substance  under  examination  ;  and 
secondly,  it  is  difficult  to  remove  excess  of  the  reducer. 
A  much  more  preferable  plan  to  me  seems  to  be  the  addi- 
tion of  ammonia  and  sulphide  of  ammonium  in  excess, 
then  ebullition  with  excess  of  hydrochloric  acid  to  expel 
the  sulphuretted  hydrogen,  then  filtration  from  sulphur. 
This  does  not  take  long  time  and  is  very  exact. 

Under  any  circumstances  titration  of  the  iron  by 
bichrome  at  the  boiling  temperature  is  quite  unnecessary. 
A  cold  solution  may  indeed  be  used,  if  the  final  reactions 
be  not  too  hurriedly  noted,  while  at  a  warm  temperature 
the  organic  matter  dissolved  from  the  coaly  matter  of  an 
ironstone  does  not  interfere.  For  this  reason,  also,  Dr. 
Penny's  method  is  often  preferable  to  the  permanganate 
process,  which  a  writer  in  this  weeks  Chemical  News 
enthusiastically  terms  "classical." 

Manchester,  November  at,  1874. 
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OF  IRON 


As  one  accustomed  to  the  analysis  of  clayband  and  black- 
band  ironstones,  may  I  offer  some  suggestions  relative  to 
the  difficulties  which  Messrs.  Stock  and  Jack  encounter  in 
the  determination  of  iron  in  such  minerals  (Chemical 
News.  vol.  xxx.,  p.  221). 

Their  obstacle  seems  to  be  the  presence  of  coaly  matter 
and  sulphide  of  iron,  which  act  during  the  estimation  like 
proto-salts  of  iron,  and  cause  high  results.    I  do  not  know 
if  any  other  chemist  has  observed  the  reaction  to  which 
they  attribute  the  reduction  of  perchloride  of  iron,  and  I 
think  its  occurrence  most  improbable.    Is  it  not  more 
likely  that  the  decomposition  is  simply  analogous  to  that 
which  takes  place  when  easily  decomposed  sulphides  are 
treated  with  solution  of  per-salts  of  iron,  resulting  in  the 
reduction  to  proto-saltof  the  iron  and  liberation  of  sulphur? 
Massive  iron  pyrites  is  only  slightly  decomposed  in  this 
way,  but  it  is  very  probable  that  the  form  of  pyrites  doubt- 
less occurring  in  iron  ores,  similar  to  coal  brasses,  is 
attacked  by  acid  solutions  of  perchloride  of  iron  at  the 
boiling  temperature.   All  alkaline  and  earthy  sulphides, 
sulphides  of  iron  represented  by  the  formulas  FeS,  Fe-Ss, 
and  FeaS3,  sulphides  of  zinc,  lead,  cadmium,  &c,  and 
more  difficultly  sulphide  of  copper,  are  decomposed  in  this 


Since  the  publication  in  1864  of  the  researches  of  MM. 
Schutzenberger  and  SchifTeit  on  commercial  purpurin,  it 
has  been  generally  admitted  that  four  colouring  matters 
exist    in   madder — alizarin,  pseudopurpurin,  purpurin, 
and  a  hydrate  of  the  latter.   The  author  has  prepared 
these  bodies  in  the  state  of  purity  in  order  to  take 
account  of  their  part  in  dyeing.    He  has  found  that  the 
two  latter  bodies  are  formed  at  the  expense  of  the 
pseudopurpurin  under  the  conditions  of  industrial  treat- 
ment.   He  has  studied  the  products  of  the  reduction  of 
purpurin,  to   regenerate  it  from  these  products,  and 
finally  to  obtain  two  of  its  isomers,  one  of  which  differs 
from  it  very  little  in  tinctorial  properties,  and  has  bren 
obtained  synthetically,  taking  benzoic  acid  as  a  point  of 
departure.  Alizarin  prepared  by  the  procedures  described 
in  books  is  not  pure.  After  sublimation  it  must  be  re-crys- 
tallised a  great  many  times  from  alcohol,  until  a  dyeing 
experiment  proves  the  identity  of  two  consecutive  mother- 
liquors.    To  abridge  these  operations  he  heats  commercial 
alizarin  for  some  hours  to  -4-200"  C.  with  water  containing 
a  little  caustic  alkali.    The  foreign  matters  are  totally 
destroyed,  the  alizarine  only  partially.     He  then  purifies 
the  crude  result  of  this  operation  by  crystallisations. 
Pure  alizarin  stirred  up  in  distilled  water  dyes  mordanted 
tissues  very  imperfectly.    The  mordants  do  not  become 
saturated  unless  an  aqueous  solution  of  carbonate  of  lime 
is  added  to  the  dye-bath.    The  effect  is  at  its  maximum 
when  the  quantity  of  lime  corresponds  to  a  monocalcic 
compound  of  alizarin.     A  larger  proportion  is  hurtful 
from  the  formation  of  a  bicalcic  lake  which  does  not  dye. 
Aluminous  mordants  upon  tissues  not  oiled  take  a  shade 
much  nearer  violet  than  with  alizarin  prepared  according 
to  known  methods.    It  is  the  O—  1  violet-red  of  Chcvreul's 
chromatic  circles,  and  very  far  from  what  is  known  as  a 
madder-red.   Iron  mordants  dye  a  shade  which  appears 
to  me  to  be  near  1  violet  blue  lowered  -fa  to  t«0.  This 
particular  shade  of  violet,  which  is  in  great  request,  as 
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well  as  the  resistance  of  the  dye  to  light  and  to  boiling 
soap-lye,  and  its  behaviour  as  a  dye  with  distilled  water, 
distinguish  alizarin  from  the  other  colouring  matters  of 
madder. 

Pscudopurpurin,  discovered  by  MM.  Schutzenberger 
and  Schiffert,  forms  with  alizarin  the  bulk  of  the  colouring 
matter  contained  in  madder.  It  dyes  only  in  distilled 
water.  An  amount  of  carbonate  of  lime  equivalent  to  a 
monocalcic  lake  converts  it  entirely  into  an  insoluble 
compound,  which  carbonic  acid  is  unable  to  decompose. 
Aluminous  mordants  take  shades  bordering  upon  those 
given  by  alizarine;  iron  mordants  take  a  violet-grey  (5 
violet  blue  ,»<,  or  ,«„).  These  colours  are  not  brightened 
by  soap  baths,  but  quickly  degraded,  which  distinguishes 
them  from  the  other  madder  dyes.  Pseudopurpurin  is 
very  unstable.  Boiling  alcohol  at  go  per  cent,  as  well  as 
boiling  distilled  water  transforms  it  in  three  hours  into  a 
mixture  of  purpurin  and  of  its  hydrate.  On  comparing 
the  formula:  of  these  two  bodies,  C|4H  j06  (pseudopurpurin) 
and  Cj4Hg05  (purpurin),  it  appears  that  the  water  and  the 
alcohol  effect  a  true  reduction,  which  in  the  case  of  water 
especially  can  only  take  place  at  the  expense  of  a  part  of 
the  pseudopurpurin  itself.  The  reduction  goes  farther ; 
there  being  always  simultaneously  formed  a  small  portion 
of  purpuroxanthin,  CMHs04,  an  isomer  of  alizarin,  two 
atoms  of  oxygen  being  withdrawn  without  the  concourse 
of  any  foreign  reducing  agent. 

This  remarkable  reduftion  may  be  effected  at  tempera- 
tures below  too"  if  we  operate  upon  crude  pseudopurpurin, 
or  upon  madder  (previously  washed)  in  presence  of  acid- 
ulated water,  or  an  aqueous  solution  of  alum,  which  is  a 
good  solvent  for  this  substance.  In  this  case,  it  is  prob- 
ably one  of  the  proximate  principles  of  madder  which 
effects  the  reduction. 

According  to  the  above,  pseudopurpurin  cannot  exist  in 
the  commercial  derivatives  of  madder  which  have  under- 
gone the  action  of  hot  acidulated  water,  such  as  garancin, 
garanceux,  and  the  various  extracts  of  madder.  It  is  only 
found  in  madder,  fleurs  de  garance,  and  commercial  pur- 
purin, as  prepared  by  the  process  of  £.  Kopp.  It  is 
always  accompanied  by  the  products  of  its  reduction, 
purpuiin,  its  hydrate,  and  purpuroxanthin.  On  account  of 
the  facility  with  which  it  forms  an  insoluble  lime  lake, 
and  its  want  of  resistance  to  clearing  agents,  pseudopur- 
purin plays  no  part  in  dyeing,  and  only  becomes  useful  by 
its  conversion  into  purpurin.  Nevertheless  it  has  not 
been  without  its  applications.  It  is  the  colouring  matter 
of  madder-lake,  which  gives  very  bright  rose  shades. 

Purpurin  was  obtained  by  MM.  Schutzenberger  and 
Schiffert  by  heating  pseudopurpurin  to  -f  200°  with  alcohol, 
or  by  sublimation.  In  either  case  there  is  destruction  of 
a  considerable  part  of  the  substance.  We  have  seen 
above  that  the  transformation  may  be  accomplished  by 
reactions  less  energetic,  and  with  a  smaller  loss  of 
material.  Purpurin  readily  dyes  mordanted  stuffs  in 
distilled  water.  The  addition  of  a  quantity  of  lime 
corresponding  to  a  monocalcic  lake  is  not  hurtful,  but  a 
larger  proportion  leads  to  the  formation  of  an  insoluble 
tricalcic  lake  which  does  not  dye,  and  which  carbonic  acid 
decomposes  with  great  difficulty. 

The  shades  obtained  with  purpurin  differ  much  from 
those  produced  by  the  two  colouring  matters  above  men- 
tioned. Alumina  gives  4  violet-red  ;  the  red  as  almost 
as  violet  as,  and  at  the  same  time  brighter  than,  that  pro- 
duced by  alizarine.   Iron  mordants  give  2  violet-blue 

These  shades  are  not  stable ;  the  operations  of  avivag* 
and  soaping  rob  them  of  their  violet  tone  ;  the  red 
beet  mes  o  or  1  red  of  the  chromic  table,  but  has  much 
ustre.   The  violet  is  weakened  and  dulled. 

He  has  obtained  hydrated  purpurin  (Schutzenberger's 
orange  matter)  on  precipitating  with  an  acid  a  solution  of 
p  rpurin  in  an  alkali  or  in  alum  water.  With  calcareous 
water  it  behaves  almost  like  purpurin.  The  shades  which 
it  dyes  resemble  those  of  purpurin  after  they  have  passed 
through  a  soap  bath.  It  appears  as  if  the  transformation  of 
parpurin  into  its  hydrate  takes  place  upon  the  fibre.  The 


reds  and  roses  produced  by  these  bodies  are  as  solid  as 
those  obtained  from  alizarine,  but  they  resist  light  less 
perfectly. 

The  different  facts  announced  explain  what  takes  place 
in  dyeing  and  clearing  madder  colours.  The  -nadder-red 
and  the  fine  rose  produced  with  fleur  de  garance  cannot 
be  obtained  with  alizarin  alone,  as  the  concurrence  of 
purpurin  or  of  its  hydrate  is  indispensable. 

By  treating  pseudopurpurin  and  purpurin  with  reducing 
agents,  we  never  obtain  alizarin,  but  its  isomer  purpuro- 
xanthin. The  conversion  of  purpurin  into  alizarin 
under  the  action  of  heat,  though  admitted  by  several 
chemists,  especially  M.  Bolley.did  not  succeed.— Comptes 
Rendus. 


PROCEEDINGS  OF  SOCIETIES. 

CHEMICAL  SOCIETY. 
Thursday,  November  19th,  1874. 

Professor  Odlino,  F.R.S.,  President,  in  the  Chair. 

The  names  of  the  visitors  having  been  announced,  and 
the  minutes  of  the  previous  meeting  read  and  confirmed, 
the  following  names  were  read  for  the  first  time : — Messrs. 

E.  Wethered,  W.  H.  Symons,  W.  Wade  Hyde,  J.  A.  Ken- 
dall, D.  Bendix,  J.  McDougall,  H.  Penley  Harris,  G. 
Phillips,  and  E.  Sonstadt.    For  the  third  time — Messrs. 

F.  W.  Bayley,  James  Forbes,  Jun.,  Edwin  Lawson  Koch, 
M.D.,  Frederick  Baden  Bcnger,  and  Louis  Siebold,  who 
were  balloted  for  and  duly  elected. 

The  first  paper,  "  On  the  Action  of  Organic  Acids  and 
their  Anhydrides  on  the  Natural  Alkaloids  {Part  II., 
Butyryl  and  Benxoyl  Derivatives  of  Morphine  and 
Codeine),"  by  G.  H.  Beckett  and  C.  R.  A.  Wright, 
D.Sc,  was  read  by  the  latter.  By  the  action  of  butyric 
acid  and  butyric  anhydride  on  codeine,  dibutyryl  codeine, 
Cj6H40(CiH70)]N206>  is  formed  ;  it  does  not  crystallise, 
but  its  hydrochloride  does.  On  heating  codeine  to  130"  C. 
for  four  hours  with  benzoic  anhydride,  a  crystalline  base, 
dibensoyl  codeine,  Cj6H4o(C7HjO)2Nj06,  is  obtained  ;  the 
hydrochloride  crystallises  with  difficulty.  The  action  of 
butyric  acid  on  morphine  yields  a  crystalline  dibutyryl 
morphine,  C34H36(C4H70)2N206,  whilst  excess  of  butyric 
anhydride,  as  in  the  case  of  the  acetyl  compounds,  gives 
tetra-butyryl  morphine,  C wHJ4(C4H70).N206 ;  neither  this 
base  nor  its  hydrochloride  are  crystalline.  The  author 
has  also  prepared  acetyl-bntyryl  morphine  and  acetyl-benzoyl 
morphine. 

It  would  seem  that,  when  these  bases  are  boiled  with 
water,  the  acetyl  compound*  decompose  more  readily  than 
the  butyryl  ones,  and  these,  again,  than  the  benzoyl  ones. 
In  conclusion,  he  tendered  his  thanks  to  Messy.  Macfar- 
lane  and  Co.,  of  Edinburgh,  for  the  large  quantities  of 
pure  bases  they  had  presented  to  them  for  the  purpose  of 
making  these  experiments. 

The  President  said  he  was  sure  the  Society  would 
appreciate  the  liberality  of  Messrs.  Macfarlane,  and  at  the 
same  time  congratulate  the  authors  on  the  successful  results 
of  their  investigations.  It  would  seem  probable  that  the 
hydroxyl  was  acid  rather  than  alcoholic,  since  the  more 
powerful  acid  radicals  in  the  new  bases  were  more  easily 
displaced  by  treatment  with  water  than  the  weaker  ones. 
Could  Dr.  Wright  suggest  any  reason  why  morphine  gave 
tetra  derivatives,  whilst  codeine  gave  only  di  derivatives  ? 
Dr.  Wright  replied  that  experiment  had  shown  that 


morphine  and  codeine  were  related  in  the 
by  the  formula: — 

fOH 

C34H34N202  ■Jqjj    and  C^H^NjOj 

[oh 


shown 


jo(CHj) 


OH 
OH 


OICH,) 

Since  the  former  contains  4OH,  and  the  latter  only  2,  mor- 
phine may  yield  tetra  derivatives,  whilst  codeine  only  gives 
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di  derivatives.  The  nitrogen  in  the  base,  moreover,  is  triad, 
and,  as  it  may  become  pentad,  we  find  these  bases  will 
combine  withethyl-iodide, yieldinga  new  series, an  account 
of  which  he  hoped  shortly  to  lay  before  the  Society. 

Professor  W.  K.  Clifford  then  made  a  communica- 
tion "On  General  Equations  of  Chemical  Reactions."  The 
speaker  said  that  any  one  who  had  been  occupied  in  specu- 
lating on  the  causes  of  physical  phenomena  woulJ  occa- 
sionally come  to  a  point  of  junction,  as  it  were,  between 
chemistry  and  physics;  such  a  point  was  the  kinetic  theory 
of  gases.    From  the  physical  piope;tie3  of  gases,  we  know 
that  a  given  volume  of  each  gas  under  similar  circum- 
stances contains  the  same  number  of  molecules;  moreover, 
certain  phenomena  which  might  be  called  physical  were 
explained  by  some  chemists  in  one  way,  and  by  some  in 
another.  For  instance,  on  passing  an  electric  spark  through 
a  mixture  of  equal  volumes  of  hydrogen  and  chlorine,  a 
product  is  obtained  occupying  the  same  volume  as  the 
original  mixture,  and  this  is  generally  explained  by  saying 
Hj  +  Clj  -  2HCI,  the  molecule  of  hydrogen  and  of  chlorine 
being  each  made  up  of  two  equal  and  similar  structures  ; 
whilst  Sir  13.  Brodie  in  his  hypothesis,  expressed  thus, 
a  fax1  -  2aX-  assumes  that  the  chlorine  molecule  a\J  con- 
tains hydrogen  in  it.  These  differences  had  led  the  speaker 
to  consider  the  evidence  in  favour  of  the  two  hypotheses, 
and,  although  he  found  that  chemical  phenomena  could  be 
simply  explained  by  the  first,  yet  there  was  no  evidence  to 
exclude  the  second.    He  had.  therefore,  endeavoured  to 
find  a  general  equation  which  must  include  all  hypotheses, 
and   which  would   express  merely  the    fads  ;  thus, 
1  vol.  +  i  vol.  =  2  vols.,  or  a  +  b  =  2c,  expresses  merely  the 
results  of  experiment.    Suppose  a  and  b  to  be  complex, 
and  to  contain  some  factor  common  to  both  a  and  b,  then 
their  sum,  p  +  q,  muse  be  an  even  number,  since  in  the 
product,  2c  is  an  even  number,  and  the  part  in  common 
must  be  equally  distributed  over  the  whole  number  of 
molecules  in  the  product  (since  the  molecules  in  ic  are 
equal  to  the  sum  of  those  in  a  and  b) ;  again,  if  p  -f-g  is  an 
even  number,  p-q  must  also  be  even,  so  that,  if  there  is 
any  common  constituent  in  both  a  and  b,  the  number  in 
which  it  exists  in  a  over  that  in  b  is  an  even  number. 
Express  this  by  x,  then  the  other  factors,  yy  and  xx,  not 
common  to  a  and  b,  must  necessarily  be  even  numbers. 
The  equation  a  +  b  =  2c  can,  therefore,  be  written 
xyy  +  xxx  =  2xys.   There  is  no  supposition  involved  in  this 
equation,  which   merely  represents  facts,  and  any  re- 
action where  there  is  no  reduction  of  volume,  such  as 
Ha  +  C1J  =  2HC1,  must  be  represented  by  it.    It  will  be 
seen  that  it  contains  both  the  hypotheses  previously 
alluded  to. 

In  the  equation  «i  +  2b  =  2c,  the  particular  case  of  which  I 
is  Oi-f-2H2=  20Hj,  what  is  common  to  a  and  b  must  be  ! 
even,  and  what  is  not  common  must  be  contained  an  even 
number  of  times  in  a;  the  equation  therefore  becomes 
xxyy  +  2xt  —  2xxyx,  which  conclusively  proves  oxygen  to 
have  a  double  structure.  By  parity  of  reasoning,  the  most 
generat  form  of  the  equation  n-f  3&  =  2<\  of  which  a  par- 
ticular case  is  N4  +  3H2^2NH,,  ie  xyy  +  ixzx  =  2xxyxzz. 

If  now  we  assume  that  equal  volumes  of  nitrogen  and 
oxygen  combine  to  form  the  compound  NO,  or  that 
N2-f-02  =  2NO,  an  equation  of  the  form  xyy  +  xzz  =  2xyz 
(<i  +  4  =  2c),  then,  since  b,  or  xzz,  is  known  to  have  a 
double  structure,  Oj,  x  must  be  double,  and  xyy,  or  nitro- 
gen, must  be  double,  Nj  ;  and  as  xyy  +  $xzx  =  2xxyxtx 
(a+3ft»2f),  therefore,  xyy,  or  a,  which  represents  the 
hydrogen,  must  have  a  double  structure,  H2.  The  equa- 
tions in  general  use  are  thus  proved  to  represent  facts, 
and  are  not  merely  hypotheses. 

The  President  said  they  were  all  much  indebted  to 
Professor  Clifford  for  showing  us  that  the  form  of  equation 
in  common  use  may  be  established  by  facts,  independent 
of  hypothesis.  In  writing  the  equation  H2  +  C1.,  =  2HC1, 
an  assumption  seems  to  be  made  that  hydrogen  and  chlo- 
rine have  nothing  in  common,  and  probably  the  majority 
of  chemist*  are  not  generally  aware  that  tbey  are  in  this 
case  making  any  assumption  whatever. 


Dr.  Wright  said  there  was  one  thin;  assumed  in  stating 
the  mathematical  hypothesis,  and  that  was  the  existence  of 
molecules,  which  was  the  po  nt  in  dispute.  He  would  like 
to  know  whether  all  the  phenomena  known  to  physicists 
could  be  accounted  for  by  the  molecular  hypothesis ;  for 
instance,  whether  there  were  recorded  observations  of  any 
law  of  force  which  would  account  for  diffusion,  dilation, 
viscosity,  cohesion,  &c.  ? 

Mr.  J.  A.  R.  Newlands  said,  the  fact  that  the  combina- 
tion of  2  vols,  of  hydrogen  with  2  vols  of  chlorine  produced 
4  vols,  of  hydrochloric  acid  was,  of  course,  well  explained 
by  supposing  that  the  hydrogen  molecules  and  the  chlorine 
molecules  consisted  of  double  atoms.  Still,  a  mathematical 
objection  might  be  made  to  the  formula  H2  +  CI2  =  2HC1, 
on  the  ground  that  it  was  difficult  to  conceive  that  one 
molecule  or  double  atom  of  hydrogen,  or  of  another 
element,  could  by  itself  occupy  any  space  at  all  beyond 
that  actually  filled  by  it,  and  therefore  to  speak  of  the 
volume  of  one  molecule  was  not  correct.  Whatever  ob- 
jections might  be  urged  against  the  atomic  view  of  matter, 
there  could  be  no  doubt  that  the  idea  of  atoms  was  an  ex- 
ceedingly useful  aid  both  to  teaching  and  research. 

After  some  remarks  by  Dr.  Pike  and  Mr.  Friswell, 
on  the  spectral  lines  common  to  the  elements  and  to  some 
of  their  compounds, 

Professor  Clifford  replied  that  he  had  approached  the 
subject  from  the  physical  side,  and  there  was  no  doubt 
that  the  kinetic  theory  of  gases,  which  is  merely  an  ex- 
pression of  facts  in  another  language,  amounts  to  an  abso- 
lute demonstration  of  the  existence  of  molecules.  For 
diffusion  and  viscosity,  very  exact  laws  had  been  deduced, 
which  were  in  accordance  with  the  kinetic  theory.  This 


theory  was  only  just  beginning  to  be  applied  to  liquids,  but 
ised 

pothesis. 


for  gases  it  had  ceased  to  be  of  the  character  of  an  hy- 


A  paper  "On  Propionic  Coumarin  and  its  Derivatives," 
by  W.  H.  Peuki.n,  F.R.S.,  was  then  read  by  the  author. 
This  compound  was  prepared  by  acting  on  the  hydride  of 
sodium-salicyl  with  propionic  anhydride  obtained  from 
ethylic  cyanide  :  after  washing  with  water  and  distilla- 
tion, it  was  crystallised  from  alcohol.  It  forms  beautiful 
transparent  oblique  prisms,  having  the  composition 
C^HsOi.  It  melts  at  190',  and  possesses  an  odour 
almost  identical  with  that  of  ordinary  acetic  coumarin. 
The  (I  bromo  coumarin,  C|0H7BrOj,  is  obtained  on  sub- 
stituting hydride  of  sodium-bromo-salicyl  for  the  sodium- 
salicyl  in  the  above-described  process,  and  also  on  adding 
excess  of  bromine  to  propionic  coumarin.  It  contains  the 
bromine  in  the  C6  group,  and  crystallises  in  long,  thin 
needles,  which  melt  at  i^6J  and  dissolve  easily  in  boiling 
alcohol.  The  /}-(fi'&romo  roMm<iri°n,CioHcBr202,  is  obtained 
on  heating  propionic  coumarin  to  150°  C.  with  twice  its 
weight  of  bromine  dissolved  in  carbon  disulphide.  Ex- 
posed to  the  vapour  of  bromine,  propionic  coumarin  absorbs 
it,  and  forms  a  viscid  liquid,  which  appears  to  be  a  di- 
bromide,  corresponding  to  the  dibromide  obtained  from 
ordinary  coumaiin;  whilst  with  fuming  sulphuric  acid,  it 
yields  sulpho-propionic  coumarilic  acid.  The  baric  salt 
forms  small  brilliant  crystals  of  the  formula— 

CjoH^C^BaSyOfr  toaq. 

{     The  Prf.sident  having  thanked  the  author, 

Professor  A.  H.  Church  read  a  communication  "  On  the 
Composition  of  Autunite."  From  the  results  of  the  author's 
analysts,  autunite,  as  it  exists  in  the  unaltered  crystals, 


£$}P*05,ioHaO 

when  dried  in  vacuo,  however,  it  loses  eight  molecules  of 
water,  and  becomes— 

Ca03}P*°*2H*0» 

the  remaining  two  molecules  of  water  not  being  driven  off 
at  100*  C.   The  corresponding  mineral,  torberite,  with 
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which  it  waB  long  considered  to  be  isomorphous,  has  the 
formula— 

£$}PaOJlSH10; 
and  when  dried  at  100'  C. — 


tuU  ) 


PiOj  2HaO. 


The  thanks  of  the  Society  having  been  given  to  the 
author  by  Dr.  Oolino, 

A  paper  was  read  "  On  the  Action  of  Bromine  on  Proto- 
catechuic  Acid,  Gallic  Acid,  and  Tannin,"  by  J.  Stkn- 
house,  F.R.S.  The  author  finds  that,  although  at  ordinary 
temperatures  the  action  of  excess  of  bromine  on  proto- 
catechuic  acid  only  produces  mono-bromo-protocatechuic 
acid,  C7HjIirOj,  yet  at  100"  carbonic  anhydride  is  elimi- 
nated and  tctra-bromo  pyrocaicchin.CslIiUr^Oi.is  formed. 
Similarly,  the  adion  of  bromine  on  gallic  acid  gives  rise  to 
dibromo-gallic  acid  at -the  ordinary  temperature  ;  whilst  at 
100°,  with  excess  of  bromine,  this  is  decomposed,  and 
tribromo-pyrogallol,  Col^lirjOj,  is  formed,  with  elimina- 
tion of  carbonic  anhydride.  Tins  is  the  more  remarkable, 
as  neither  proto-catechuic  acid  nor  gallic  acid  are  decom- 
posed when  heated  alone  to  iooa.  Commercial  bromine 
and  ordinary  tannin,  when  heated  to  ico"  with  excess  of 
bromine,  likewise  yield  bromo-pyrogallol  ;  the  small 
amount  of  water  naturally  present  in  the  materials  being 
sufficient  to  convert  the  tannin  into  gallic  acid,  which  is 
then  further  ailed  on  by  the  bromine.  The  paper  contains 
details  of  the  best  process  (or  preparing  protocatechuic 
acid. 

The  meeting  was  finally  adjourned  until  Thursday,  De- 
cember 3rd,  when  there  will  be  a  communication  "  On  the 
Formula:  of  the  Alums,"  by  Mr.  S.  Lupton. 


PHYSICAL  SOCIETY. 
Saturday,  November  21st,  1874. 

Dr.  J.  H.  Gladstone,  F.R.S.,  President,  in  the  Chair. 

At  this  meeting,  held  at  the  Science  Schools,  South  Ken- 
sington, eight  new  members  were  elected. 

Professor  Macleod  made  a  communication  "  On  n 
Simple  Apparatus  for  Showing  Internal  Resistance  in 
Battery  Celts."  Two  tubes  about  half  a  metre  lon^,  and 
one  of  which  is  twice  the  diameter  of  the  other,  are  closed 
at  their  lower  ends  with  corks.  On  the  coiks,  and  within 
the  tubes,  rest  two  disc*  of  platinum  foil,  conne&ed  with 
binding-screws  by  platinum  wires  passing  through  the 
corks.  The  platinum  plates  are  covered  with  small  quan- 
tities of  chloride  of  silver,  and  the  tubes  are  filled  with  a 
solution  of  chloride  of  zinc.  Each  tube  is  provided  with  a 
disc  of  amalgamated  zinc  soldered  to  a  long  copper  wire, 
which  is  well  covered  by  an  insulating  material.  The 
discs  are  cut  so  that  they  nearly  lit  th-;  tubes,  one  being 
exactly  double  the  diameter  uf  the  other,  and  therefoie  ex- 
posing four  times  the  surface  to  the  action  of  the  liquid. 
On  conneding  the  terminals  with  a  galvanometer,  the 
current  will  he  found  to  increase  as  the  d  stance  between 
the  zinc  and  platinum  plates  is  diminished  by  lowering  the 
zinc  plate  in  the  tube.  In  order  to  obtain  the  same  de- 
flection of  the  galvanometer  by  the  narrow  cell,  the  dis- 
tance  between  the  plates  must  be  one-fourth  of  the  dis- 
tance between  those  of  the  larger  one. 

The  apparatus  may  also  be  used  to  show  that  opposed 
cells  of  the  same  kind  will  not  produce  a  current.  For 
this  purpose,  the  platinum  plates  are  connected  together, 
and  the  two  zinc  plate*  joined  to  the  galvanometer.  No 
current  will  flow,  whatever  the  distances  between  the 
plates. 

A  communication  was  also  made  to  the  Society  by  Mr. 
James  13.  Hamilton,  "On  a  New  Clan  of  Stringed  Instru- 
ments," of  which  he  is  the  inventor,  and  in  which  the 
special  a  Jvantages  of  the  pianofotte  and  of  the  organ  axe 
combined. 


Edward  Schusck,  Ph.D.,  F.R.S.,  &c,  President,  in  the 

Chair. 

Mr.  William  H.  Johnson,  B.Sc,  showed  two  remarkable 
pieces  of  iron  cinder  from  a  furnace  in  which  iron  is  re- 
heated. The  samples  showed  on  one  side  small  dark 
prismatic  crystals,  which  appeared  to  have  been  formed  in 
a  cavity  of  the  cinder  as  it  cooled  in  the  cinder  bogie. 
The  reverse  side  of  one  of  them  had  formed  the  wall  of  a 
second  cavity ;  its  surface  was,  however,  smooth,  black, 
shining,  and  studded  all  over  with  the  sides  of  oblong  jet- 
black  crystals,  unusually  iridescent.  He  remarked  that 
probably  these  crystals  were  fayalite,  an  iron  chrysolite,  a 
mineral  found  in  the  Mourne  mountains  in  Ireland,  which 
is  sometimes  iridescent,  and  whose  chemical  composition 
is  represented  by  the  formula  FezSi04.  They  are  the  more 
worthy  of  notice  from  the  rare  occurrence  of  crystals  in 
mill-furnace  cinder. 

"  On  a  Colorimelric  Method  of  Determining  Iron  in 
Waters,"  by  Mr.  Thomas  Car.velley,  B.Sc  Communi- 
cated by  Professor  H.  E.  Roscoe,  F.R.S. 


GLASGOW    PHILOSOPHICAL  SOCIETY. 
(Chemical  Section). 
Opening  Meeting,  November  gth,  1874. 

Abstract  of  Address  by  the  President,  Mr.  Edward  C.  C. 
Stanford,  F.C.S. 

opening  i 

and  scientific  labours  of  the  late  Dr.  Thomas  Anderson, 
F.R.S. E.,  Professor  of  Chemistry  in  the  University  of 
Glasgow,  and  a  former  President  of  the  Philosophical 
Society,  and  afterwards  of  the  Chemical  Section.  Then, 
referring  to  the  recent  meeting  of  the  Social  Science 
Association  in  Glasgow,  and  to  Dr.  Lyon  Playfair's  presi- 
dency of  the  Health  Section,  Mr.  Stanford  said  it  is  quite 
time  that  the  aid  of  chemical  research  should  be  called  in 
to  give  its  assistance.  It  is  remarkable  how  little  we  know, 
chemically,  of  the  air  we  breathe,  the  soil  we  live  upon, 
the  water  we  drink,  and  the  food  we  eat.  The  chemistry 
of  hygiene  is  quite  in  its  infancy.  Pettenkofcr  avers  that 
in  all  really  healthy  houses  we  virtually  live  out  of  doors, 
the  walls  being  largely  pervious  to  air  ;  and  he  shows  that, 
where  these  walls  are  saturated  with  water,  they  become 
impervious  to  air,  and  therefore  unhealthy.  It  has  been 
found  that,  to  keep  the  air  pure  in  houses,  a  ventilation  is 
necessary  of  more  than  2100  cubic  feet  per  head  per  hour. 
When  the  model  Hospital  la  Ribasiere  was  erected  in  the 
Faubourg  Foissoniure,  it  was  furnished  with  artificial  ven- 
tilation ;  700  cubic  feet  of  air  per  head  per  hour  was  judged 
ample  for  all  requirements.  At  this  rate,  the  air  in  the 
wards  was  quite  foul,  and  it  was  not  until  2120  cubic  feet 
were  used  that  the  hospital  was  pure.  The  rate  now 
'recommended  is  as  follows:— 

Cubic  fc-t  per  head 
per  hour. 

In  hospitals  for  ordinary  cases  . .    2120  to  2470 
,,  ,,     wounded     . .    . .  3530 

,,  „     epidemics   ..     ..  5300 

Pettenkofer  shows  that  most  of  the  ventilation  of  a  rjom 
is  through  the  walls,  and  we  are  apt  to  forget  how  extremely 
porous  to  gases  these  septa  generally  are.  He  reckons  the 
average  rate  per  square  yard  at  about  7  cubic  feet,  or 
43  gallons,  per  hour.  He  employs  carbonic  acid  measure- 
ments in  these  researches,  and  the  large  wall  ventilation 
shows  that  smaller  houses  have  more  ventilation,  in  pro- 
portion to  their  size,  than  large  ones.  In  earth  hovels,  the 
ventilation  is  about  double  the  average  rate.  Pettenkofer's 
researches  generally  are  most  interesting ;  and  when  we 
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consider  the  number  of  disease  germs  often  in  the  air,  it 
must  be  confessed  that  our  air  chemistry  is  sadly  at  fault. 

Turning  to  the  soil  we  dwell  on,  we  should  not  forget 
that  our  houses,  if  well  drained,  are  practically  built  on 
air,  or  rather  on  soil  full  of  air ;  and  we  know  that,  if  this 
soil  be  full  of  water,  our  health  suffers.  The  porosity  of 
soil  to  air  and  gases  is  so  remarkable,  that  Pettenkofer 
relates  cases  of  "persons  poisoned  and  killed  by  gas  which 
had  to  travel  for  20  feet  under  the  street,  and  then  through 
the  foundations,  cellar-vaults,  and  flooring  of  the  ground- 
floor  rooms."  The  porosity  of  the  soil  has  an  important 
effect  on  the  decomposition  of  corpses.  It  has  been  shown 
that,  in  a  porous  soil,  the  body  rapidly  decays,  whereas  in 
a  clay  soil  it  is  preserved  for  long  periods.  This  shows 
the  necessity  for  proper  investigation  before  deciding  on 
sites  for  cemeteries,  unless  we  are  to  make  our  relations 
into  gas,  and  thus"  live  by  the  light  of  our  ancestors,"  as 
Dr.  Lyon  Playfair  has  suggested. 

Turning  to  the  water  we  drink,  there  is  still,  unfor- 
tunately, great  difference  of  opinion  as  to  the  proper  com- 
position of  good  drinking  water.  The  term  "  previous 
sewage  contamination,"  which  has  been  introduced,  is 
misleading,  because  some  of  the  deep  well-waters  will  show 
large  amounts  of  nitrates  without  a  trace  of  organic  matter; 
and  it  does  not  follow  that  these  nitrates  have  been  derived 
from  sewage.  On  the  other  hand,  the  celebrated  Loch 
Katrine  water  contains  nearly  as  much  organic  matter  as 
that  of  the  best  London  supply,  and  there  is  no  doubt  that, 
to  be  entirely  free  from  suspicion,  this  organic  matter  should 
be  separated  by  filtration.  Professor  Wanklyn's  method 
of  water  analysis  has  given  great  facilities  for  easily 
assessing  the  value  of  a  drinking-water,  and  his  manual  on 
the  subject  should  be  in  the  hands  of  all  analysts,  for  the 
analysis  of  drinking-waters  is  now  constantly  required. 
The  amount  of  ignorance  prevailing  on  this  subject  is 
extraordinary.  It  is  impossible  to  convince  healthy  vil- 
lagers that  they  have  long  been  in  the  habit  of  drinking  a 
dangerous  water,  and  the  analysts  must  always  expect 
great  opposition  to  his  statements.  In  one  case  in  Scot- 
land, where  a  good  water  supply  was  voted  against,  one 
voter  said  that  the  engineer  knew  nothing  about  it,  because 
he  had  got  one  6-inch  pipe  to  supply  two  4-inch  pipes, 
which  was  impossible  ;  whilst  another  voter  said  the 
engineer  could  not  have  laid  down  the  pipes  right,  because 
he  had  not  measured  the  ground,  forgetting  that  the  ord- 
nance map  very  accurately  supplied  him  with  the  data. 
How  can  such  people  judge  of  the  analysis  of  a  water? 
The  question  of  a  water  supply  naturally  leads  to  the  con- 
sideration of  that  supply  after  our  houses  have  fouled  it 
into  sewage.  If  we  have  only  to  deal  with  the  water  sup- 
ply before  and  after  it  leaves  our  houses,  we  deal  with  a 
definite,  fixed  quantity,  comparatively  so  small  that  it  is 
easily  dealt  with.  At  present,  however,  the  sewage  of 
towns  contains  also  that  very  variable  item,  the  rainfall ; 
-  and  whenever  that  has  to  be  included,  it  upsets  all  systems 
of  filtration,  irrigation,  &c,  because  in  time  of  floods  it 
must  be  run  to  the  nearest  river.  If  the  water-closet  sys- 
tem is  to  be  continued,  it  must  be  carried  out  in  a  separate 
system  of  impervious  sewers ;  and,  if  anything  is  to  be  done 
with  the  sewage,  that  result  must  be  attained  before  the 
assistance  of  chemists  is  called  in.  When  the  value  of  I 
the  material  to  be  utilised  is  only  one  penny  per  ton,  we 
must  leave  the  towns  to  the  tender  mercies  of  the  engineers. 
As  for  irrigation,  farmers  in  the  west  of  Scotland  do  not, 
as  a  rule,  complain  for  want  of  water,  and  they  would 
doubtless  prefer  their  manure  dry,  certainly  not  in  that  ex- 
traordinary state  of  dilution  which  characterises  the  Glas- 
gow  sewage,  which  is  only  about  two-thirds  the  average 
value.  Bad  as  the  river  Clyde  is,  more  processes  have  been 
brought  before  the  authorities  in  Glasgow  than  anywhere 
else.  Three  of  these  are  at  present  little  known  elsewhere, 
viz.,  Mr.  Chapman's  method  of  utilising  the  urine  of  the 
city,  the  Hoey  "  limited  "  water-closet  system,  and  the 
carbon  closet  system,  all  of  which  have  been  reported  upon 
by  Dr.  Wallace,  F.R.S.E.,  F.C.S.,  to  the  Police  Board  of 
Glasgow.  They  are  all  processes  of  interception,  and  are  1 


all  steps  in  advance,  because  they  all  utilise  what  has 
hitherto  been  waste  and  polluting  material.  Any  method  of 
keeping  valuable,  though  polluting,  matter  out  of  the  sewers 
ought  to  be  encouraged,  because,  by  so  much,  it  lessens 
the  difficulty.  The  question  will  probably  resolve  itself 
ultimately  into  this: — That  all  polluting  material  must  be 
kept  out  of  the  sewers ;  manufacturers  must  look  after 
their  own  pollutions,  and  householders  after  theirs,  the 
town  authorities  looking  after  the  rainfall  and  streets. 
Taken  at  the  outlet,  the  question  is  extremely  difficult; 
taken  at  the  house,  it  is  easy  ;  and  house-to-house  puri- 
fication may  become  the  real  solution  of  the  difficulty. 

Before  leaving  the  subject  of  sewage,  Mr.  Stanford  re- 
ferred to  that  of  disinfection,  and  said— The  public  appear 
to  me  to  be  altogether  on  the  wrong  track.  Chloride  of 
lime  and  carbolic  acid  are  making  our  cities  everywhere 
offensive.  Both  of  these  substances  act  well  if  concen- 
trated ;  they  act  like  the  clean,  sharp  cut  of  the  surgeon's 
knife,  but  they  do  not  bear  dilution.  When  dilute, 
both  have  been  found  actually  to  favour  the  growth  of 
germs,  and  it  cannot  be  too  generally  known  that  the 
universal  use  of  these  substances  to  overcome  bad  smells 
is  simply  substituting  one  stink  for  another.  There  is 
nothing  more  difficult  than  the  purification  of  infected  air. 
A  good  disinfectant  should  not  itself  foul  the  air  it  pre- 
tends to  purify.  The  only  true  way  to  disinfect  is  to 
prevent  decomposition.  We  havs  several  old  antiseptics 
that  ought  not  to  be  forgotten.  Dr.  Angus  Smith  has 
shown  that  common  salt  is  much  cheaper  and  better  than 
these  popular  and  odoriferous  remedies.  I  have  strongly 
urged  the  use  of  chloride  of  calcium  for  this  purpose — it 
is  the  cheapest  of  all  disinfectants,  and  can  be  got  in 
enormous  quantities. 

The  food  question  leads  us  to  the  consideration  of  the 
Adulteration  of  Food  Act.  This  has  given  rise  to  a 
large  number  of  appointments  to  chemists  as  local  ana- 
lysts. Unfortunately,  our  science  has  not  hitherto  come 
well  out  of  the  sudden  demand  made  on  it.  In  the  first 
place,  the  appointments  were  so  numerous  that  we  had 
not  the  men,  and  there  is  no  doubt  that  our  processes  for 
the  detection  of  adulterations  in  food  were  very  crude  and 
immature.  These,  however,  are  merely  temporary  diffi- 
culties, as  Wanklyn's  scries  of  food  researches  has  shown 
that  milk,  tea,  coffee,  and  cocoa  can  be  accurately  tested. 
But  these  are  only  a  small  portion  of  what  comes  under 
the  public  analyst's  attention.  The  position  not  only  re- 
quires high  analytical  ability,  but  likewise  a  large  know- 
ledge of  the  trades  in  food  products,  &c.  Speaking  of 
commercial  analysis,  Mr.  Stanford  said : — '*  The  great 
discrepancies  between  'different  analysts  which  have 
given  rise  to  the  very  objectionable  titles  of  'high'  and 
'low'  chemists,  have  been  a  scandal  to  our  science." 
With  a  view  of  making  some  reform,  we  agreed  to  petition 
the  British  Association  to  appoint  a  Committee  to  inquire 
into  the  methods  of  testing  potash,  salts,  and  phosphates 
—  those  being  the  substances  in  which  we  had  noticed 
the  greatest  variation — and  if  possible  arrive  at  standard 
processes  of  general  application,  and  agree  as  to  state- 
ments of  analytical  results.  The  Newcastle  Chemical 
Society  supported  us  in  our  application  ;  and  they  added 
copper,  soda,  and  sulphur.  As  showing  how  strongly 
the  chemists  felt  in  that  large  centre  of  manufacturing 
chemistry,  they  also  passed  the  following  resolution  : — 
"And  that  this  Society  is  of  opinion  that  the  sub-com- 
mittee suggested  might  also  usefully  inquire  into  the 
question  of  instituting  a  professional  examination  for  a 
diploma,  without  which  no  person  should  be  legally  quali- 
fied as  a  public  analyst."  This  resolution  was  soon  after 
given  effect  to  in  a  meeting  of  public  analysts,  held  in 
London,  under  the  presidency  of  Dr.  Redwood,  and 
where  resolutions  were  passed  almost  identical.  These 
chemists  had  been  roused  to  action  by  the  suggestion  to 
the  Committee  on  Adulteration  that  the  Inland  Revenue 
Laboratory  should  be  the  ultimate  court  of  appeal  in  dis- 
puted cases.  The  Adulteration  of  Food  Aft  has  done 
much  good,  and  when  it  is  regulated,  as  it  will  be,  by  the 
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analyses  of  accomplished  chemists,  working  by  accurate 
chemical  processes,  anil  not  by  microscopic  medical  men, 
it  will  he  a  great  boon  to  I  lie  nation.  The  Hritis.li  Asso- 
ciation appointed  a  committee,  with  a  grant  of  ,£ro,  to 
meet  our  wishes,  and  inquire  into  potash  salts  and  super- 
phosphates. It  consists  of  Messrs.  Dew..r,  Fletcher, 
Allen,  and  Stanford,  with  power  to  add  to  their  number, 
and  Mr.  Allen  as  secretary. 

Referring  to  the  progress  of  original  research  in  chemical 
science,  Mr.  Stanford  noticed  the  artificial  production  of 
vanillin,  and  proceeded  to  say— The  Society  of  Germany 
Ultramarine  Manufacturers  have  offered  a  prize  of  one 
thousand  imperial  marks  for  the  best  work  on  the  consti- 
tution of  ultramarine,  and  the  exact  form  of  combination 
in  which  the  sulphur  exists.  If  any  of  our  members  think 
of  taking  up  this  research,  I  would  point  out  that  many  of 
the  sulphur  compounds  with  alkalies  are  undefined.  No 
perfect  explanation  his  yet  been  given  of  the  curious 
colour  changes  in  the  evaporation  of  caustic  soda  from 
dark  red  to  green  and  blue,  before  actual  flux  ng.  I  would 
also  remind  those  who  want  "  something  to  tussle  with," 
that  artificial  quinine  is  yet  undiscovered.  We  know  very 
little  about  the  real  causes  of  nitrification.  I  have  shown 
that  neither  charcoal  nor  earth  oxidises  ordinary  nitro- 
genous organic  matter,  and  that  the  lattter  simplv  pro- 
duces decay  and  evolution  of  ammonia.  In  solution,  the 
action  of  various  filtering  media  on  nitrogenous  organic 
matter  is  very  imperfectly  understood.  This  much  may 
in  the  meantime  be  said  on  the  subject,  namely,  that 
filtration  through  porous  bodies  tends  to  convert  the 
nitrogen  into  ammonia  rather  than,  as  is  generally  sup- 
posed, into  nitric  acid.  Those  engaged  in  the  manufac- 
ture of  chemicals  have  enough  to  do  now  to  hold  their 
own  against  foreign  competition.  Where  elaborate 
chemical  processes  are  required,  as,  for  instance,  in  the 
preparation  of  the  natural  alkaloids,  we  cannot  compete  with 
the  German  manufacturers,  who,  with  the  exception  of 
quinine  and  morphia,  have  this  class  of  manufacture 
mostly  in  their  own  hands.  We  cannot  secure  sufficiently 
educated  workmen  for  this  high  class  of  work.  One  of 
the  most  important  contributions  from  the  laboratory  to 
medical  science  is  chloral  hydrate,  the  first  narcotic 
artificially  produced.  This  substance,  for  which  there  is 
now  an  enormous  demand  in  medicine,  is  almost  all 
imported.  Our  manufactures  in  this  and  in  the  alkaloids 
are  also  handicapped  by  the  large  duty  payable  on  alcohol 
in  this  country.  We  can  obtain  methylated  spirit  free  of 
duty  for  manufacturing  purposes,  but  unfortunately  this  is 
an  impure  spirit,  and  unsuitable  for  the  preparation  of  pure 
chemicals.  As  the  use  of  this  spirit  entitles  the  excise 
officer  to  visit  the  works,  it  would  be  well  to  allow  the  use 
of  pure  spirit  in  all  chemical  works  under  certain  restric- 
tions. 

Mr.  Stanford  next  referred  lo  the  manufacture  and  large 
consumption  of  bromide  of  potassium  in  medicine,  the 
large  imports  from  the  German  potash  mines,  the  extraction 
of  iodine  from  the  nitrate  of  soda  liquors  of  Chili,  the  im- 
portance  of  potash  in  agriculture,  and  then  enlarged  upon 
recent  attempts  to  improve  upon  Le  Blanc's  process  for 
the  manufacture  of  carbonate  of  soda.  The  most  prom- 
ising improvement,  he  said,  is  that  of  Hargreaves  and 
Robinson,  who  decompose  the  chloride  of  sodium  direct 
by  sulphurous  acid  from  the  pyrites  burners.  They  thus 
doaway  with  the  wear  and  tear  0/  vitriol  chambers,  and  pro- 
duce sulphate  of  a  high  degree  of  purity.  Large  works 
are  being  erected  in  Lancashire  for  this  process.  One  of 
the  new  improvements  in  manufactures  that  appear  to 
me  very  valuable  is  Morfit's  method  of  making  soaps 
direct  from  the  combination  of  the  fatty  acid  with  the 
carbonated  alkali,  thus  making  a  soap  direct  with- 
out the  expense  of  causticising  the  alkali,  and  the  pro- 
longed boiling  necessary  to  decompose  the  oil  or  fat 
employed,  ami  the  loss  of  the  whole  of  the  glycerine.  In 
our  alkali  manufactures  many  improvements  have  been 
introduced.  One  of  the  most  notable,  perhaps,  is  the 
revolving  black-ash  furnace,  which  economises  labour. 


Labour  and  fuel  are  very  important  elements  in  the  manu- 
facture of  soda-ash,  the  raw  material  being  low  in  value. 
In  potash  wot  king  the  waste  is  the  most  important  con- 
sideration, the  raw  material  being  expensive.  The  utili- 
sation of  waste  is  still  the  most  important  of  chemical 
qtiestiot".  Weldon'a  process  of  manganese  recovery,  and 
Mond's  process  of  extraction  of  sulphur  are  valuable  steps 
in  the  li^ht  direction,  and  each  can  be  worked  with  a 
profit ;  but  they  are  only  steps,  and  neither  can  yet  be 
considered  perfcA.  I  cannot  leave  this  question  without 
referring  lo  the  process  of  one  of  our  members.  Mr. 
Mactear,  which  appears  to  me  a  grt&l  improvement,  and  is 
now  at  work  at  St.  Rollox.  He  employs  the  sulphurous 
acid  gas  from  pyrites  for  the  oxidation  of  the  yellow 
liquors,  which  are  then  decomposed  by  muriatic  acid — 
thus  obtaining  both  thr  sulphur  of  the  waste,  and  that  of 
1  the  pyrites.  Mr.  Mactear  is  enabled  also  to  take  advan- 
tage of  the  natural  rainfall,  and  simply  use  the  liquor 
draining  from  the  very  large  stock  of  waste  which  Messr*. 
Tennant  and  C  1.  have  in  reserve.  Manufacturers  may 
expect  next  year  an  amendment  of  the  Alkali  Act.  I  do 
not  know  il  the  5  per  cent  allowance  of  hydrochloric  acid 
escaping  will  be  reduced,  hut  I  think  it  ought  to  be. 
H*tf  this  would  appear  to  me  not  unreasonable.  Cer- 
t^it-lv  sulphurous  acid  will  be  included  in  the  new  law, 
and  it  ou^lit  to  be,  for  1  am  convinced  from  personal 
observation  that  sulphurous  acid  is  more  destructive  to 
crops  than  hydrocl  lone  acid.  Under  the  new  laws  we 
shall  have  to  be  more  and  more  particular  in  our 
chimney  testing.  It  is  unfoitunate  that  although  we  can 
easily  determine  the  gases  in  a  cubic  foot  of  the  air 
passing  out  of  our  chimneys,  it  is  exceedingly  difficult  to 
ascertain  exactly  how  many  cubic  feet  pass  per  minute. 
I  have  tried  every  apparatus  yet  introduced,  but  none 
appear  to  me  quite  trustworthy  and  satisfactory  in  working 
on  such  a  variable  rate  as  that  of  a  chimney. 

Mr.  Stanford  then  briefly  described  the  testing  apparatus 
used  in  his  own  works,  and  concluded  by  referring  to  the 
Technical  College  movement,  and  the  prospect  of  a  better 
class  of  workmen  being  provided. 


CORRESPONDENCE. 

GASEOUS  VOLUMES  AND  SPECIFIC  GRAVITIES. 

To  the  Editor  of  the  Chemical  Newt. 
Sir, — I  regret  to  find  that  an  erroneous  datum — the  spe- 
cific gravity  of  oxygen  (which,  in  absence  from  my  library 
I  took  from  a  borrowed  treatise  on  chemistry  appa- 
rently faithful)— should  have  led  to  so  great  an  encroach- 
ment on  your  columns.  It  must  be  regarded  only  as  an 
unlucky  misprint ;  and  I  am  much  obliged  to  your  three 
correspondents  for  their  correction  of  the  error,  the  more 
so  as  it  has  enabled  me  to  prove  that  the  expansion  of 
the  volume  due  to  the  conversion  of  COj  into  CO  is  per- 
fectly compensated  by  the  contraction  of  volume  conse- 
quent on  the  combustion  of  CO,  the  result  (of  importance 
to  me)  being  that  heat  is  neither  lost  nor  gained.  Per- 
haps 1  may  be  excused  for  my  oversight  when  I  find  that 
each  of  the  three  gentlemen  gives  a  different  numbtt. 
while  a  fourth  gives  me  another  number  differing  from  lh- 
rest,  though  all  agree  up  to  the  firn  decimal  place. 

Addressing  myself  principally  to  Mr.  Routledge's  letter,, 
I  must  say  that  it  is  new  to  me  to  hear  it  said  "  that  mathe- ' 
maticians  are  happy  only  in  applying  the  deductive 
methods  of  their  science,  and  careless  about  the  veri- 
fication of  their  data."    I  have  always  believed,  and 
I  hope  with  good  reason,  that  a  training  in  the  exact  , 
methods  of  the  phyrical  sciences  leads  to  habits  of  the 
widest  and  strictest  induction  of  fads,  as  well  as  to  deduc-  , 
live  accuracy ;  and  I  think  that  the  philosophy  of  chemistry  f 
would  not  be  the  loser  if  its  professors  generally  had  such/ 
a  training.  t 
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Mr.  Routledge  has  altogether  misconceived  the  object 
of  the  algebraical  statement  which  he  criticises.  That 
object  was  to  apply  a  test,  a  reductio  ad  absurdutu,  to  the 
statement  "  that  the  volume  of  the  CO  generated  by  the 
conversion  of  CO,  by  union  with  C  is  double  of  the 
>gg"g»te  volumes  of  CO,  and  C."  This  I  had  to  com- 
bat, and  I  have  done  so  successfully,  for  the  ratio  of  the 
volumes  is  that  of  3  to  4,  even  as  shown  by  the  molecular- 
volume  notation.  Thus,  taking  CO,-|-C  =  2CO,  the  ratio 
is- 

1  mol.  CO,+l  mol.  C  :  2  mols.  CO 
d  2  mols.  CO,-f  1  mol.  C  :  4  molt.  CO 
~4  vols.  COi-l-2  vols.  C  :  8  vol.  CO 
=  2  vols.  COi-i-i  vol.  C:4  vol.  CO 
=  3:4  =  1:1,, 

being  an  expansion  of  i  on  1,  as  I  have  determined  by 
my  formulx  with  the  now-corrected  value  of  the  density 
of  oxygen. 

If  we  take  CO  f 0  =  CO„  we  obtain,  similarly,  the  ratio 
2  vols.  CO  +  i  vol.  O  :  2  vols.  CO,,  or  as  3  :  2  =  1  :  J,  being 
a  contraction  of  J  on  1. 

As  Mr.  Routledge  is  so  unsparing  a  critic,  it  is  not  un- 
fair to  ask  whether  he  is  always  able  to  uss  correctly  his 
own  tools?  He  brings  out  the  density  of  carbon  vapour 
as  0-414,  saying  that,  "  when  the  equation  is  written  in 
accordance  with  the  statement  that  1  vol.  of  CO,  added 
to  (combined  with)  1  vol.  of  carbon  vapour  forms  2  vol*, 
of  CO,  the  solution  gives  ^=0*414."  Now,  this  is  only 
half  the  correct  number,  0*828.  The  statement  should 
have  been,  1  vol.  CO,-f  \  vol.  C.  forms  2  vols,  of  CO,  the 
molecular  formula  of  carbon  being  C,,  not  C. 

The  other  two  wrong  statements  made  to  me  remain 
uncorrected,  but,  as  I  have  now  corrected  them  for  myself, 
I  need  not  dwell  upon  them  here. 

Some  years  ago,  the  most  eminent  astronomer  and 
mathematician  in  Europe,  and  withal  a  capital  chemist, 
long  my  kind  patron  and  counsellor,  asked  me  "  Why  I 
used  that  detestable  chemical  notation,  and  not  the  true 
algebraical  ?"  I  answered,  that  "  I  used  it  only  to  sum  up 
or  enunciate  results  obtained,  and  this  in  deference  to  the 
convention  among  chemists ;  but  that  I  always  worked 
with  the  algebraical."  I  take  occasion  to  press  this 
matter  on  the  serious  attention  of  chemists.  They  are 
using  two  signs  for  addition,  or  combination,  or  union — 
one,  juxtaposition  (the  sign  of  multiplication),  the  other 
(4-)  the  proper  sign.  They  are  using,  also,  the  symbol 
of  "  powers  "  to  express  numerical  multiples  ;  but,  worst 
of  all,  they  too  often  use  =  where  no  numerical  equality 
exists,  to  express  "  produce  "  or  "  result  from."  I  have 
used  above  the  simple  sign  of  ratio  {:);  this  is  all- 
sufficient,  as  well  as  unequivocal,  and,  at  it  comprises 
equality  in  the  rorm  of  1:1,  is  perfectly  general,  and  I 
recommend  it  to  chemists  for  adoption  accordingly. 
When  I  said  that  the  equations— 

A  +  B^C   and    A    »  9 
a  '  0  c 

could  not  co-exist  unless- 


c  — 1 


A  +  B 
A  B 

a  n 


1  merely  affirmed  what  is  indisputably  a  general  truth, 
whatever  A,  B,C,  a,  b,  c,  might  be,  so  long  as  =  signi- 
fies "  numerically  equal."  But,  of  course,  if  =  signifies 
"produces"  or  "results  from,*  there  is  no  rr.ore  to  be 
said,  except  that  such  an  equivocal  symbol  should  have 
no  place  in  a  science. 

Let  Abe  carbonic  oxide,  B  oxygen,  a -=0-0706,  6=  rio6, 
then  c  should  be  =  1520,  if  the  equation  between  the 
volumes  co-exist  with  that  between  the  weights  ;  but  it 
comes  out*-*  1-016.  The  volumes,  therefore,  cannot  be 
equal,  though  the  weights  are  equal.  The  explanation 
can  only  be  that  either  the  sign  =  has  another  significa- 
tion, or  the  term  volume  has.  Now,  we  know  that,  as 
CO-f  OaCOt,  the  true  ratio  is — 

x  mol.  CO-H  mol-  O  :  1  mol.  C02, 


or— 

2  vols.  CO  -f-  1  vol.  O  :  2  vols.  CO,  ; 

that  if»,  as  3  :  2,  so  that  the  above  equality  cannot  exist. 
The  numerical  relation,  then,  between  the  weights,  and 
that  between  the  volumes,  in  this  case  are  not  identical. 

I  venture  to  suggest  that  it  would  be  more  fruitful  of 
results,  as  well  as  more  philosophical,  to  compare,  in  all 
cases,  the  sum  of  the  volumes  of  the  components  with  that 
of  ths  compound  (as  we  now  compare  their  weights), 
placing  (:),  the  sign  of  rati?,  between  them.  If  we  arc 
ever  to  express  the  specific  gravity  of  a  compound  in  a 
function  of  the  specific  gravities  of  its  components,  all  of 
the  latter  must  be  included. 

Mr.  Routledge,  ia  referring  to  the  vapour  of  carbon, 
uses  the  term  "imaginary  gases."  I  only  wish  we  were 
half  as  sure  of  the  reality  of  atoms  "  and  "  molecules." 
and  knew  as  much  about  them  and  their  mysterious 
agencies  1 

This  "carbon  vapour,"  it  is  assumed,  cannot  be 
exhibited  in  a  separate  state,  though  I  would  not  venture 
to  affirm  that,  with  a  high  temperature  in  vac  no,  this  could 
not  be  done  (the  spectroscope  would  soon  settle  this  point, 
if  it  has  not  already  done  so) ;  but  carbonic  oxide,  car- 
bonic acid,  cyanogen,  and  the  two  forms  of  carburetted 
hydrogen,  are  all  homogeneous,  transparent,  clastic  fluids, 
possessing  all  the  mechanical  and  physical  properties  of 
the  simple  gases.  Carbonic  acid,  like  the  vapour  of  water, 
can  be  condensed  by  cold  and  pressure  into  a  fluid  medium, 
and  frozen  afterwards  into  a  solid.  In  the  diamond,  car- 
bon is  transparent,  though  infinitely  hard  and  incompres- 
sible, while  ice  is  sensibly  elastic.  Water  is  slightly  com- 
pressible,and  transmit?  a  feeble  sound,  though  composed  of 
highly-elastic  gases.  The  fair  inference  from  analogy  is,  that 
carbon  is  capable  of  vaporisation,  as  are  iodine,  bromine, 
sulphur,  mercury,  &c. ;  indeed,  it  is  almost  inconceivable 
that  a  gaseous  body  should  have  non-gascous  particles 
diffused  among  its  mass,  while  the  mass  itself  is  homo- 
gencojs,  as  its  action  on  light  proves  it  to  be.  The  densest 
of  metals  can  bevapourised  ;  then  why  not  carbon  ? 

Returning  from  this  digression,  which  was  scarcely  avoid- 
able, to  the  object  of  my  original  cjmrnunication  to  your 
journal,  I  wish  it  to  be  understood  that  I  did  not  profess  to 
make  any  chemical  discovery.  I  had  conceived  that,  in 
the  symbolical  methods  of  chemists,  there  lurked  either 
fallacy  or  ambiguity  of  signs,  tending  to  mislead,  and  to 
lead  to  inaccurate  conclusions.  Whether  I  have  been  right 
in  my  impression,  or  how  far  my  views  of  the  matter  ar^ 
justified,  I  leave  it  to  the  candour  of  you  and  of  your 
readers  to  decide. — I  am,  &c, 

F.  C.  Knowles. 

MavfictH.  n»ar  Rjrde, 
Niiv.  1-,  |M"4. 


FBRROUS  SULPHIDE   IN  CHAR. 

To  the  Editor  of  the  Chemical  News. 

Sir,— I  have  read  with  some  interest  the  communications 
of  Mr.  Robert  Prater  Smith  "  On  the  Presence  of  Ferrous 
Sulphide  in  Char,"  published  in  late  numbers  of  the 
Chkmical  News,  and  also  the  criticisms  they  have  evoked 
from  Messrs.  Speir  and  Stewart.  It  is  somewhat  refresh- 
ing to  note  the  ardour  with  which  many  young  chemists 
dilate  upon  some  facts  that  come  under  their  observations, 
and  are  deemed  by  them  discoveries,  or  tantamount 
thereto.  Bone  char  has  of  late  b<?cn  a  happy  source  of 
such  ambitious  results  in  the  hands  of  a  few  of  the  class 
indicated.  I  remember  a  critical  analyst  of  the  ordtr 
furnished  your  readers  so*ne  time  ago  with  a  resume,  in- 
tending to  prove  that  "char"  always  contained  variable 
amounts  of  organic  matter,  amounting  sometimes  to  5  per 
cent.  The  current  question  of  the  existence  of  ferrous 
sulphide  in  char  bears,  I  think,  a  close  relation  to  the 
preceding  alleged  discovery. 

Whilst  I  admire  the  zeal  manifested  by  these  men  in  pub- 
lishing their  results,  I  cannot  help  entertaining  a  slight  dis- 
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approval  of  the  language  they  use,  whereby  they  depress  the 
labours  of  other  chemists  to  a  lower  level  than  that  they 
fancy  they  have  attained.  Thus,  Mr.  Smith  asserts — "  All 
chemists  usually  state  the  total  sulphur  in  char  as  calcic  sul- 
phate," a  statement  that  is  not  generally  correct,  as  I  will 
show.  I  do  not  know  how  many  other  chemists  besides  my- 
self recognised  the  fact ;  but, while  engaged  in  writing  the 
article,  "Animal  Charcoal,"  for  the  late  Dr.  Muspratt's 
Chemistry,  as  Applied  to  the  Arts  and  Manufactures," 
in  1852,  1  devoted  considerable  time  to  the  examination 
of  "chars,"  and  then  ascertained  that  all  chars,  new  as  well 
as  old,  contained  sulphides.  After  numerous  analyses, 
as  critically  exact  as  I  could  make  them,  I  came  to  the 
conclusion  that  the  sulphide  in  every  instance  existed  as 
calcic  sulphide.  I  have  never  found  that  the  iron  dissolved 
on  treatment  of  the  char  with  dilute  HC1  rose  to  the  pro- 
portion necessary  to  constitute  ferrous  sulphide,  with  the 
H2S  eliminated  ;  on  the  contrary,  that  the  calcium  exactly 
fitted  the  groove.  Hence  my  conclusion  to  adopt  calcic 
sulphide  as  the  expression  of  the  combination  of  the  sul- 
phur present  as  sulphide.  From  that  time,  whenever  I  have 
had  occasion  to  make  a  complete  analysis  of  "  char,"  I 
have  recorded  this  constituent  among  my  results,  dedu- 
cing it  from  the  determination  of  the  H4S  evolved. 

Unhappily,  I  cannot  refer  to  particulars  of  those  analyses, 
because  the  College  Records  containing  them,  and  many 
others  of  my  humble  labours  down  to  187 1,  are  in  the  hands 
of  the  executors  of  the  late  Dr.  Muspratt,  and  I  cannot  get 
to  refer  to  them  ;  but,  since  the  beginning  of  1871, 1  can 
cite  numerous  examples  in  proof  of  the  preceding  state- 
ment. The  following  may  be  accepted  as  representative 
examples ;  they  are  copied  from  Record  Book  A,  pp.  359 
and  303.  of  the  dates  November  29  and  December  28, 1871, 
respectively  :— 

Analyses  of  Chars. 


Date  of  Analytci, 

Dec.  28, 1S71. 


Char 
No.  x. 

10363 
80001 
4753 

0$ 
0-149 
0-4f.2« 


Char 
No.  2. 

J0S14 
82  275 

2  706 
Oi*i 

01S3 
0306 


Char 

No.  3. 

Dust. 

:rt6i 

78128 
5081 
0331 

0-169 
047 « 


Date  of  Analyses, 

Nov.  29,  1871. 
 '  * 

Sugar  Treacle 
Char.  Char. 

Carbon    8841  8  ofo 

Earthy  phosphate!..  78-872  84'i2o 

Carbonate  of  lime  ..  2  tSo  0  006 

Sulphate  of  lime    ..  o-iSi  0160 

Sulphide  of  calcium  o  773  1  134 

Alkaline  sails  ..    ..  0  291  0  241 

Soluble  iron  o«ide  ..  0-206  0  328 
Insoluble     matters, , 

composed  of  silica  1  1764  1-353 

and  iron  silicate  .. ' 

Moistur   6652  1778 

lOO'OOO      lOO'OOO  IOA'oOO      100000  lOO'OOO 

•  The  marginal  expression  of  these  numbers  is  "  oxide  of  iron 
soluble  in  strong  mineral  acids," 

t  Defined  as  "  insoluble  matters,  consiiting  of  sand  and  oxide  of 
iron. 

I  could  furnish  you,  Sir,  with  similar  copies  of  analyses 
of  chars  made  by  me  since  the  above  dates,  sufficient  to 
fill  several  numbers  of  the  Chemical  News,  were  it 
necessary.  In  common  fairness  to  Mr.  Smith,  and  the  ex- 
pression already  disapproved,  I  feel  it  incumbent  on  me 
to  state  that,  in  all  the  analyses  of  "  chars  "  by  other 
chemists  which  I  have  seen,  I  have  not  observed  a  single 
instance  in  which  sulphide  of  any  kind  is  tabulated  among 
the  constituents,  excepting  some  modern  ones  by  Dr. 
Wallace.  Previous  to  1873,  however,  he  made  no  record 
of  sulphide  in  his  results — and  I  have  seen  several  of  his 
certificates — so  far  as  I  can  ascertain  at  present. 

I  think  (perhaps  wrongly)  I  was  indirectly  concerned 
in  determining  the  Doctor's  attention  to  this  component  of 
"char ;"  for,  towards  the  end  of  1S72,  certain  of  my  patrons 
here  submitted  some  analyses  of  mine  to  the  Greenock  folk 
in  the  sugar  trade,  among  whom  Dr.  Wallace  commands  a 
large  practice.  Whether  my  tabulation  came  under  his  eye 
or  not.  I  cannot  say ;  yet  I  cannot  avoid  regarding  the 
coincidence  as  curious,  that  in  all  his  results  of  chars 
made  in  1873  he  gives  calcic  sulphide  as  a  constituent. 

I  point  to  these  facts  with  the  view  of  liberalising  Messrs. 
Speir  and  Stewart's  views,  as  rendered  in  Chemical  News, 


pp.  225  and  226.  Respecting  the  extract  from  Dr.  Wallace's 
letter  given  by  Mr.  Speir,  I  may  remark  that  I  made  some 
elaborate  analyses  of  chars  for  Messrs.  Blair,  Reid,  and 
Steele,  and  furnished  the  firm  with  a  lengthy  "  report  " 
respecting  them  on  the  26th  of  February,  1874 ;  in  these 
analyses,  the  amounts  of  calcic  sulphide  present  were 
stated.  It  would  be  curious  should  my  communication  be 
withheld  from  Messrs.  Smith  and  Speir,  seeing  they  were 
chemists  in  the  establishment  at  the  time,  and,  doubtless, 
much  interested  in  the  solution  of  the  enquiry  then  on 
foot. 

However,  Dr.  Wallace  certainly  recorded  calcic  sulphide 
in  char  up  to  nearly  the  end  of  1873  ;  but  since  that  time 
he  may  have  educed  reasons  for  changing  his  view. 

I  have  seen  no  results  of  the  Doctor's  establishing  the 
ferrous  sulphide  as  the  component,  and  I  do  not  think 
Mr.  Smith's  experiments  confirm  its  existence.  When 
tangible  proofs  appear,  I  will  be  very  ready  to  forego  my 
long-entertained  conclusions  of  the  constitution  of  the 
sulphide;  but,  till  these  are  produced, I  am  forced,  by  the 
circumstances  already  stated,  to  adhere  to  calcic  sulphide. 
— I  am,  Ac, 

Martin  Murphy. 

The  Liverpool  College  of  Chemistry, 
November  17, 1874. 

DOUBTFUL  MINERALS. 

To  the  Editor  of  the  Chemical  Nevs. 
Sir, — My  attention  has  been  called  to  a  long  and  good- 
humoured  letter  from  a  gentleman  with  the  initials  T.A.  R., 
in  the  Chemical  News  of  this  day,  and  if  I  do  not  follow 
him  into  the  details  he  invites  me,  it  is  certainty  not  from 
any  desire  to  avoid  touching  pitch,  or  even  T.  A.  R.  him- 
self, but  because  to  defend  the  names  assigned  to  the 
minerals  in  any  collection  or  book  is  to  defend  a  cause 
that  is  essentially  a  bad  one. 

Mr.  Dana,  in  his  last  (1868)  edition,  haa  taken  a  great 
deal  of  trouble,  and  that  in  a  thoroughly  scholarly  way,  to 
arrive  at  the  earliest  names  by  which  minerals  were  dis- 
tinguished by  their  discoverers.  And  he  has  accordingly, 
in  adopting  these  names,  necessarily  complicated  the  no- 
menclature of  the  science. 

Responsible  not  only  to  Englishmen,  but  to  the  whole 
scientific  world,  for  whom  this  collection  is  becoming  a 
sort  of  Metropolitan  collection,  I  have  shrunk  from  the 
extensive  changes  in  nomenclature  that  the  adoption  of 
Dana's  names  would  involve. 

I  have  changed  a  few  names  where  ambiguity  was  as- 
sociated with  the  old  ones ;  otherwise  I  have  adopted 
and  held  to  such  names  as  either  my  experience  led  me  to 
think  were  associated  in  the  minds  of  the  greatest  number 
of  mineralogists  with  the  particular  minerals,  or,  in  cases 
in  which  this  might  be  doubtful,  I  have  adopted  names 
that  either  from  their  expressiveness,  or  from  some  other 
reason,  appeared  to  me  to  be  on  the  whole  the  best.  The 
case  of  hemimorphite,  for  example,  is  one  quite  to  the 
point,  as  I  doubt  not  T.  A.  R.  wiil  see  without  words  of 
mine.  I  don't  suppose  T.  A.  R.  has  really  any  difficulty 
in  recognising  the  combination  of  zinc  hydrate  with  zinc 
silicate  under  the  name  of  hermimorphite  at  least  as  well 
as  under  the  names  of  smithsonite  or  of  calamine.  He 
has  let  his  pen  slip  among  these  names  in  his  letter,  very 
naturally,  considering  the  confusion  that  has  attended 
their  use.  Here,  as  in  the  case  of  chalybite,  I  have  made 
the  smallest  necessary  change. 

For  groups  like  those  of  the  felspar* ,  the  chlorites,  and 
micas,  I  have  retained  for  the  present  group  names.  Few 
mineralogists  could  be  misled  by  this. 

As  regards  T.  A.  R.'s  requirement  that  this  museum 
should  contain  every  substance  to  which  vanity  or  igno- 
rance has  given  names,  as  well  as  those  which  have  a 
place  in  scientific  mineralogy,  I  only  accept  his  judgment 
in  respect  to  the  latter  class  of  minerals,  and  of  these  I 
trust  he  and  others  will  find  that  wherever  such  rare 

minerals  as  are  not  here  can  be  obtained,  the  museum  will 
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be  among  the  first  in  the  field  to  obtain  them.  But  it  is 
to  be  remembered  that  several  of  them  are  not  to  be  ob- 
tained at  all. — I  am,  &c, 

Nevil  Story  Maskelyne. 

Mineral  Department,  DritUh  Museum, 
Nov.  totb,  VS74. 


law  of  harmony,  and  of  the  final  cause.  These  would  be 
not  merely  parallel  and  successive  waves,  like  those  pro- 
ceeding from  the  secondary  foci,  but  series  of  waves  of 
various  powers,  intersecting  each  other  in  points  deter- 
mined by  the  general  plan  of  the  universe.  At  the  inter- 
secting points  of  these  waves  will  be  formed  veritable 
nodes,  participating  at  once  in  the  ethereal  and  in  the 
dynamic  nature,  i.t.,  atoms  having  an  extension,  or  a  real 
form,  and  a  determinable  atomic  weight,  the  imponderable 
having  been  compressed  so  as  to  become  ponderable.  The 
nodes  of  waves  of  the  same  species,  of  the  same  ampli- 
tude or  intensity,  will  engender  like  atoms ;  and  as  this 
will  be  most  generally  the  case,  there  will  result  the  most 
expanded,  and  the  lightest  simple  element — hydrogen.  I  f 
the  two  waves  which  cross  each  other  have  not  the  same 
amplitude  and  the  same  intensity,  they  will  yield  atoms 
of  the  same  form  as  those  of  hydrogen,  but  they  will  not 
dn  Sciences,  No.  16,  October  19,  1874.  have  the  same  weight,  the  same  atomicity  which  will 

Dissociation  of  Hydrated  Salta.-M.  H.  Debray.-  !  permit  of  substitution  in  their  ulterior  combinations  with- 
The  author  complains  that  M.  G.  Wiedemann,  in  a  re 
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cently  published  paper  on  the  dissociation  of  the  hydrated 
sulphates  of  the  magnesium  metals  (Poggcndorff's  Anna- 
Ittt,  jubelband,  p.  474,  1874),  haa  arrived  at  conclusions 
similar  to  his  own,  bearing  date  1868,  and  has  published 
them  without  any  reference  to  the  latter. 

Magnetic  Condensation  in  Soft  Iron.— M.  A.  Lalle- 
mand.— The  magnetic  condensation  first  observed  and 
studied  by  M.  Jamin  in  steel,  occurs  also  in  soft  iron  with 
a  very  remarkable  intensity  and  persistence.    A  horse- 
shoe electro-magnet  is  formed  by  a  cylinder  of  iron, 
4  centimetres  in  diameter,  each  limb  of  which  is  sur- 
rounded with  a  coil  of  wire  of  2  m.m.  in  diameter,  and 
150  m.m.  in  length.    The  armature  is  a  blade  of  soft  iron 
2  cm.  in  thickness,  and  4  in  width.    When  the  double 
coil  is  traverse  J  by  the  current  of  a  single  Bunsen  element, 
feebly  charged,  the  keeper  is  able  to  support  about 
150  kilos.    On  interrupting  the  current  the  keeper  remains 
strongly  adhesive,  a  fact  already  often  observed.    It  can 
support  aa  much  as  50  kilos,  without  detaching  itself,  but 
after  this  rupture  every  trace  of  magnetism  disappears, 
and  the  eledro-magnet  is  not  even  able  to  support  the 
keeper.     We  might  suppose  that  cohesion  might  be 
partly  concerned  in  the  adherence  of  the  armature  after 
the  cessation  of  the  current ;  but  this  is  not  the  case, 
since  no  cohesion  is  manifested  even  under  a  greater 
pressure  than  that  caused  by  magnetisation.  Moreover, 
a  magnetic  needle  placed  in  the  vicinity  of  one  of  the  polar 
surfaces  shows  a  marked  deviation,  which  disappears  as 
soon  as  the  keeper  has  been  torn  away.    But  what  is 
particularly  worthy  of  notice  is  the  persistence  of  this 
magnetic  condensation.    An  electro-magnet  has  been  left 
for  twenty  days,  and  at  the  end  of  this  time  the  keeper 
still  supported  50  kilos,  without  becoming  detached. 

Hypothesis  on  the  Imponderable  Ether,  and  on  the 
Origin  of  Matter. — M.  Martha-Beker. — The  ether  is  re- 
cognised and  considered  as  a  diffusive,  subtile,  imponder- 
able substance,  filling  up  not  merely  all  the  spaces  of  the 
universe,  but  all  the  instertices,  which  isolate  the  atoms 
one  from  another,  so  that  every  impulse  communicated  to 
tins  subtile  indefinite  ocean  is  propagated  amidst  these 
infinitely  small  spaces,  producing  there  the  molecular 
motion  which  animates  the  depths  of  the  constitution  of 
matter,  just  as  gravitation  animates  the  depths  of  the 
sidereal  world.  The  agitation  communicated  to  the  ether 
by  the  various  luminous,  thermic,  electric,  magnetic 
foci,  secondary  dynamic  centres,  transmits  their 
lays  by  means  of  indefinite  and  successive  cur- 
rents of  waves,  and  produces  the  fluids,  properly 
so-called.  Others  seem  to  represent  the  dynamic  mani- 
festations which  would  emanate  from  a  virtual  focus,  the 
centre  of  gravity,  and  of  impulsion  of  the  world,  the  prime 
motor  of  which  would  be  distinct,  conscious,  and  imma- 
terial, as  the  universal  harmony  supposes  and  demonstrates. 
This  virtual  focus  would  impress  upon  the  ether  agitations 


out  the  structure  of  these  combinations  being  altered. 
When,  on  the  contrary,  a  node  becomes  the  centre,  if  en- 
tanglement of  more  than  two  waves,  there  will  arise 
atoms  different  in  form  and  weight.    The  weights  will 
increase  in  simple  proportions,  in  relation  to  the  number 
and  the  normal  disposition  of  the  waves  which  have  con- 
curred in  the  formation  of  the  node.    The  first  atom 
having  been  formed,  and  the  movement  continuing  under 
the  same  conditions,  there  will  ensue  a  successive  accumu- 
lation of  like  atom?,  which  will  group  themselves  into 
molecules  floating  in  the  ether,  and  which  will  gradually 
form  the  cosmic  matter  of  the  unresolvable  nebulae.  The 
several  groups  of  these  formations  will  tend  to  concentrate 
themselves,  and  ultimately  to  coalesce   into  stellar 
agglomerations,  there  where  the  greatest  mass  of  waves 
shall  meet.     These  great  concentric  foci  will  arrange 
themselves  in  immense  orbits,  as  the  laws  of  astronomy 
reveal,  carrying  with  them  their  train  of  secondary  foci. 
Can  matter  thus  formed  annihilate  itself  again  and  dis- 
appear in  the  ethereal  ocean,  returning  by  inverse  phases 
to  its  starting-point  ?    To  resume ;  by  its  various  modes 
of  vibration,  indefinitely  transmitted  and  susceptible  of 
acquiring  special  properties,  and  a  real  palpable  condition 
at  the  points  where  it  concentrates  itself  in  groups,  the 
ether  may  not  only  give  rise  to  imponderable  fluids,  but 
even  to  atoms  themselves,  and  to  the  molecules  of  all  the 
elements  of  ponderable  matter. 

Distribution  of  Sugar  and  of  Mineral  Principles  in 
Beet-root. — M.  Ch.  Violette. — Contrary  to  the  opinion 
hitherto  received,  the  sacchariferous  and  cellular  tissues 
of  the  beet  root  contain  proportions  of  sugar  differing  but 
little.  The  sugar  increases  very  sensibly  in  an  arithme- 
tical progression,  following  the  axis  of  the  root  from  the 
neck  to  the  point.  The  total  mineral  matters  do  not  ex- 
perience a  regular  variation,  but  chlorides  are  more 
abundant  at  the  neck  than  at  the  extremity.  The  pro- 
portion of  mineral  matter  is  greater  in  the  cellular  than  in 
thr  sacchariferous  tissue,  the  rclati/e  amount  of  chlorides 
being  three  to  eight  times  larger. 

Experiments  on  the  Circular  Compass,  made  on 
Board  the"  Faon  "  and  the  "  Savoie." — M.  E.  Duche- 
min. — The  observers  consider  the  circular  compass  pre- 
ferable to  the  needle,  both  in  fine  weather  and  in  storms. 
It  has  the  advantage  both  in  stability  and  sensibility. 

Remarks  on  the  Recent  Papers  of  MM.  Signcret 
and  Lichtenstein  on  the  Known  Species  of  the  Genus 
Phylloxera.— M.  Balbiani. 

Observations  Relative  to  a  Recent  Note,  by  M. 
Rommier, "On  Experiments  made  at  Montpellier  on 
Phylloxerised  Vines  with  Coal-Tar."— M.  Balbiani. 

Influence  of  Temperature  on  the  Development  of 
the  Phylloxera. — M.  Maurice  Girard. 


Observations  Respecting  a  Paper  oh  Supersatura- 
.  tion  by  M.  Lecoq  de  Boisbaudran.— M.  D.  Gcrnez.— 
variable  in  intensity  and  in  direction,  but  obedient  to  the  I  M.  Gcrnez  defends  his  claims  to  originality,  or  rather  to 
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novelty,  which  M.  Lccoq  de  Boisbaudran  had  called  in 
question. 

Researches  on  the  Decomp  jsition  of  Certain  Salts 
by  Water.— M.  A.  Ditte. — The  salt  in  quest. on  ia  the 
sulphate  of  mercury.  In  contact  with  water  at  common 
temperatures  the  sulphate  of  binoxide  of  mercury  becomes 
instantly  discoloured.  Sub-sulphate  is  precipitated,  and 
the  water  becomes  strongly  acid.  The  reaction  continues 
on  adding  the  neutral  salt,  until  the  amount  of  sulphuric 
acid  set  free  reaches  a  certain  limit.  From  that  point  the 
liquid  decomposes  no  more  of  the  salt,  but  simply  dis- 
solves the  sulphate  till  it  is  saturated.  The  minimum 
quantity  of  free  acid  which  a  liquid  must  contain  in  order 
not  to  decompose  the  salt,  increases  as  the  temperature 
rises.  Hence  a  clear  solution  of  mercuric  sulphate  in 
water,  containing  67  grms.  of  free  acid  per  litre,  becomes 
turb  d  when  heated.  The  presence  of  another  acid  in  the 
liquid  does  not  affect  the  phenomena. 

Absence  of  Iron  in  the  Colouring  Matter  of  Blood. 
MM.  C.  Paquelin  and  L.  Jolly.— The  authors  have  for- 
merly shown  that  iron  exists  in  the  blood  globule  in  the 
state  of  tribasic  phosphate  of  protoxide,  and  that  hasma- 
tosin  contains  no  iron.  The  second  conclusion  was  formed 
from  the  fact  that  maceration  of  blood  globules  in  ammo- 
niacal  alcohol,  submitted  to  a  series  of  filtrations  and 
distillations,  yields  an  impure  hsematoain,  which  becomes 
poorer  in  iron  after  every  operation,  and  contains  no 
longer  a  trace  after  the  fourth  treatment.  Pure  haema- 
tosin  presents  the  following  properties : — It  burns,  leaving 
no  ar.h,  like  resinous  bodies  ;  it  is  insoluble  in  pure  water; 
it  dissolves  sparingly  in  ammoniacal  water,  giving  it  a 
pale  yellow  colour.  It  is  affected  by  caustic  potash  and 
soda,  to  which  it  gives  a  brown  tinge  ;  alcohol  dissolves 
it  sparingly,  taking  an  amber  colour.  Its  solvents  are 
ether,  chloroform,  benzol,  and  sulphide  of  carbon.  The 
dilut;  solutions  are  yellow,  and  the  concentrated  red. 
The  authors  announce  their  intention  of  giving  the  ele- 
mentary composition  of  hsematosin  in  a  future  paper. 
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Annalen  der  Physik  und  Chtmie,  von  Dr.  J.  C.  Poggen- 
dorff,  No.  5,  1874. 
Mineralogical  Communications.— G.  vom  Rath.— 
These  communications  consist  of  a  contribution  to  our 
knowledge  of  the  crystallisation  and  twin  formations  of 
tridymite;  description  of  a  remarkable  crystal  of  cal- 
careous spar  from  Lake  Superior,  apropos  of  which  the 
author  points  out  that  a  monog'aph  of  the  modifications 
of  calcareous  spar  would  be  a  boon  to  mineralogist- ;  a 
peculiar  specimen  of  rutil  and  iron-glance  grown  together ; 
remarkable  crystals  of  artificial  metallic  copper  ;  the  dis- 
covery of  hypersthene  in  a  trachytic  rock,  Rocher  dtt 
Capufin,  near  the  baths  of  Mont  Dore  in  Auvcrgne;  and 
foresite,  a  new  mineral  of  the  zeolite  family,  from  t' 
granite  veins  of  Elba.    Foresitc  consists  of— 

Silica   4996 

Alumina   27-40 

Lime    5-47 

Magnesia    040 

Potash   077 

Soda    1-38 

Water   15-07 


he 
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It  is  most  nearly  connected  with  desmin. 

Direct  and  Indirect  Determination  of  the  Poles  of 
Magnets.— Th.  Pctruschrvsky. — A  long  and  illustrated 
paper,  not  adapted  fur  abstraction. 

Law  of  the  Development  and  Grouping  of  Crys- 
talline Zones.— Dr.  G.  Junghanns.— Not  adapted  for 
abstraction. 

Resistance  of  the  Air  to  Plane  Discs,  moved  in  a 
Normal  Direction  against  their  Planes.— G.  Hagen. 

Mechanical  Principle  proceeding  from  the  Hamil- 
tonian  Theory  of  Motion.— J.  J.  Mullcr. 


Previous  Thermostats,  and  on  a  New  Arrangement. 
II.  l.asr* eyres. — The  author  points  out  the  impoit.incc  <>f 
being  able  to  maintain  for  a  length  of  time  a  peifectly 
constant  temperature,  and  shows  the  disadvantages  and 
imperfections  of  all  apparatus  hitheito  devised  lor  this 
purpose.    His  own  thermostat  is  simple,  trustworthy,  and 
convenient.     It  permits  of  the  maintenance  for  weeks — 
or  so  long  as  the  required  flame  is  kept  up— cf  any  given 
temperature  between  +  35"  and  325'.    For  a  bath  he 
recommends  sulphuric  acid,  which  when  undiluted  boils 
at  325°,  and  by  proper  dilution  with  water  gives  every 
temperature  down  to  ioo°.    For  lower  temperatures  mix- 
tures of  absolute  alcohol  and  water  assist  us  down  to  78-4°, 
and  by  mixtures  of  absolute  alcohol  and  anhydrous  ether 
we  reach  34  9".    Any  apparatus  in  which  these  four  liquids 
or  their  mixtures  can  be  boiled  without  change  is  a  ther- 
mostat.   It  is  essential,  theiefore,  that  all  the  vapour 
given  off  should  be  condensed  and  returned  to  the  liquid. 
The  apparatus  may  consist  of  glass.    As  the  boiling  ves- 
sel we  may  use  a  strait-sided  Erlenmayer's  flask,  made  of 
thin  well  annealed  glass,  and  with  as  wide  a  neck  as 
possible.    It  is  closed  above  with  a  stopper  of  cork,  or  of 
caoutchouc,  according  to  the  temperature.    As  long  as  no 
acid  vapours  are  given  off  cork  is  not  attacked,  if  spitting 
can  be  avoided.    In  the  stopper  are  two  apertures  about 
5  m.m.  in  width  for  the  condensation  tube,  and  an  opening 
as  wide  as  possible  to  receive  a  test-tube,  in  which  are 
placed  the  substances  to  be  heated,  along  with  a  thermo- 
meter. The  condensation-tubes  arc  about  ism.m. in  width, 
and  20  to  25  cm.  in  length.    If  the  apparatus  is  required 
to  be  on  a  larger  scale,  it  may  be  made  of  copper  lined 
with  sheet  platinum,  whith  must  not  fit  too  tightly. 

Crystalline  Form  and  the  Modifications  of  Selenium. 
— C.  Rammclsberg. — The  author,  differing  from  Mitscher- 
Icb,  finds  that  sulphur  and  selenium  are  isomorphous.  a 
view  confirmed  by  the  examination  of  the  sulphide  of 
selenium.    Selenium  appears  in  four  modifications: — 

1.  Amorphous.      Sp.  gr.  4  3         Red,  soluble. 

2.  Crystalline.  „     4  5  ., 

3.  Granular.  „     4-4 — 4-5  Grey,  insoluble. 

4.  Foliaceous.  ,,  4-8  Nearly  black,  insoluble. 
At  90°  C.  Nos.  1  and  2  are  converted  into  No.  3.  By 
fusion  and  rapid  cooling  Nos.  2,  3,  and  4  pass  into  r,  but 
by  slow  cooling  into  3.  All  the  modifications  are  perman- 
ent. As  the  granular  and  foliaceous  forms  of  selenium 
arecvidentlycryslalline,it  must  be  regarded  as  tri-morphou*. 
None  of  the  modifications  of  sulphur  assume,  like  the 
grey  form  of  selenium,  the  physical  characters  of  a  metal, 
i.e.,  the  power  of  conducting  heat  and  electricity. 

Transformation  of  the  Vibroscope  into  a  Tono- 
meter, and  on  its  Use  to  Determine  the  Absolute 
Number  of  Vibrations. — A.  Terquem. 

Simple  Apparatus  for  the  Production  of  Ozone  by 
means  of  Electricity  of  High  Tension.— Prof.  A.  VV. 
Wright.— Extracted  from  the  Am.  Joum.  Sci.,  scries  III., 
vol.  iv.,  p.  26. 

Spectroscope  with  a  Fluorescent  Eye-piece.— J.  L. 
Sorct.  —(Arch,  dts  Sciences  Physique,  April,  1874.)  Two 
methods  have  been  applied  for  observing  the  ultra-violet 
portion  of  the  spectrum.  In  the  one  it  is  photographed. 
The  prepared  plate  is  introduced  in  an  ordinary  spectro- 
scope, there  where  the  thread-cross  of  the  telescope  is  in 
general  to  be  found.  An  extremely  delicate  image  of  the 
spectrum  is  thus  obtained,  and,  with  some  experience,  it  is 
possible  to  measure  the  deviation  of  the  lines  accurately. 
But,  upon  the  whole,  the  operation  must  be  pronounced 
tedious  and  complicated.  In  the  second  method  the 
spectrum  is  thrown  upon  a  fluorescent  substance,  when 
the  ultra-violet  portion  becomes  visible.  But  the  obser- 
vation must  be  made  in  a  totally  dark  room,  and  is  ill 
adapted  for  the  measurement  of  angles.  The  procedure 
here  recommended,  a  modification  of  the  second  method, 
consists  in  placing  a  plate  of  some  transparent  and  fluor- 
escent substance  in  the  telescope  of  the  spectroscope  at 
the  focus  of  the  object-glass,  and  in  examining  the 
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spetftrum  with  an  eye-piece  inclined  towards  the  axis  of 
the  telescope.  We  pass  over  the  detailed  description  of 
the  apparatus,  as  unintelligible  without  an  illustration, 
and  proceed  to  the  author's  account  of  his  experiments. 
With  uraniferous  glass  the  fluorescent  spectrum  is  very 
visible  from  the  line  G.  It  is  very  intense  towards  H  ; 
the  four  stripes,  M,  are  also  visible,  but  beyond  it  is  less 
distinct.  With  bisulphate  of  quinine  the  spectrum  is  very 
beautiful  and  brighter.  It  extends  but  little  into  the 
visible  portion,  about  to  h.  The  lines  are  very  distinct  as 
far  as  the  group  N,  and  even  a  little  beyond.  /Esculin, 
slightly  concentrated,  seemed  to  give  the  most  intense 
apedrum.  The  line  N,  and  even  O,  can  be  clearly  dis- 
tinguished. The  spectrum  extends  into  the  violet,  some- 
what  farther  than  quinine.  Magdala  red  (naphlhalin)  some- 
what concentrated,  gives  inferior  results  for  the  ultra- 
violet portion  beyond  M.  The  appearance  of  the  fluores- 
cent spectrum  in  the  part  corresponding  to  the  directly 
visible  rays  is  peculiar.  Almost  from  D  to  M  all  lines  are 
perfectly  distinct.  The  appearance  presented  depends 
not  alone  on  the  fluorescent  substance  and  its  degree  of 
concentration,  but  also  on  other  circumstances.  The  in- 
tensity of  the  sunlight  has  a  great  influence.  If  the  sky 
is  not  clear,  or  the  sun  near  setting,  the  spectrum  loses 
much  of  its  intensity.  The  nature  of  the  prism  is  also 
important.  With  one,  and  even  with  two  prisms  of  white 
flint  glass  there  is  seen  a  great  extent  of  the  ultra-violet 
spectrum,  especially  when  the  bundle  of  rays  passes  close 
to  the  edge  of  the  prism.  Heavy  flint  glass,  as  is  well 
known,  absorbs  the  ultra-violet  rays.  The  same  occurs 
with  the  system  of  prisms  in  direct-vision  spectroscopes. 
A  more  extended  spectrum  could  doubtless  be  obtained 
with  prisms  and  lenses  of  quartz  or  of  calc-spar.  As 
regards  the  application  of  this  procedure  to  the  study  of 
the  ultra-violet  spectra  of  metals,  the  results  obtained  have 
not  been  quite  satisfactory. 

Conversion  of  Ordinary  Phosphorus  into  the  Amor- 
phous State  by  the  Action  of  Electricity.— Professor 
v.  Schrdtter.— In  these  experiments  Dr.  Geissler  uses  an 
exhausted  glass  tube  35  centimetres  long,  2  centimetres 
wide,  into  the  ends  of  which  the  conducting  wires  are 
fused  in  additional  pieces,  so  that  their  extremities  are  at 
least  45  centimetres  apart  from  each  other.  The  tube 
was  filled  with  phosphorus-vapour  of  low  tension.  After 
the  experiment  the  sides  of  the  tube  were  lined  with  a  thin 
layer  of  amorphous  phosphorus,  varying  in  colour  from 
reddish  brown  to  a  golden  yellow. 

Spectra  of  Lightning. — Th.  Hob. — During  a  thunder- 
storm at  Bamberg,  April  23,  the  author  observed  the 
spectra  of  several  flashes.  He  counted  two  or  three  lines 
in  the  red  ;  one  each  in  the  yellow  and  orange ;  three  to 
four  in  the  gTeen  ;  and  one  in  the  violet.  On  occasion  of 
a  very  brilliant  flash  he  distinguished  a  group  of  five  lines 
in  the  blue. 


NOTES  AND  QUERIES. 

Alumina.— Can  any  of  your  correspondent*  tell  me  the  best  pre- 
cipitant for  alumina  from  an  acid  solution,  on  alar^c  scale  }  Also  the 
best  method  of  filtering  ?— Ali'mika. 

Estimation  of  Organic  Bodies.— Could  any  of  your  numerous 
reader*  inform  me  of  any  book  containing  aiticlei  on  the  quantitative 
estimation  of  the  following  substances:—  Aniline, 
01 1»,  sugar,  and  charcoal  ?— K.  S. 
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ABRIDGMENTS  OF  PROVISIONAL  AND  COMPLETE 

SPECIFICATIONS. 
Improvements  in  the  manufacture  of  sulphate  0/  sotla  and  sulphate 
cf  pettish,  and  in  apparatus  used  in  the  said  mant'factute.  William 
Hunt.  manufacturing  chermit,  Caatlcford.  near  Normanton,  York. 
March  t),  1874.— No.  fcji.  Thii  invention  refer*  to  the  manufacture  of 
sulphate  ol  soda  and  sulphite  of  potash  by  the  aft  ion  on  chloride  of 
•odium  and  thiol ide  of  potassium  of  a  minute  of  sulphurous  acid  gas, 
steam,  and  atmospheric  air.  According  to  this  invention  the  gaseous 
mixture  or  current  is  passed  throuch  the  chamber*  containing  the 
chloride  in  an  alternately  upward  and  downward  direction ;  that  is,  the 
irard*  in  the ' 


chamber,  downwards  in  the  third  chamber,  and  so  on;  and  after  a 
time  the  current  is  reversed,  ascending  in  the  chambers  in  which  it 
had  previously  descended,  and  descending  in  the  chambers  in  which 
it  had  prcvlojsly  ascended.  The  apparatus  for  conducting  the  manu- 
facture consists  of  a  series  of  chambers  arranged  in  a  circle,  with  a 
conical  tower  in  the  centre.  The  hest  given  out  by  the  decomposition 
of  the  chloride  in  the  chambers  is  sufficient  to  produce  the  required 
draught  through  the  apparatus  without  the  use  01  a  steam  jet.  From 
the  top  of  theconical  tower  the  gaseous  current  pistes  to  the  condenser 
Improvement*  in  the  meant  of  preserving  anim  it  and  vegetable  sub- 
stances.   Gabor  Naphegyi,  merchant,  London  Wall.  London.  March 

6.  187.1.— No.  834.  Ethyl  and  methyl  are  introduced  into  a  close  re- 
ceptacle containing  the  substance  to  be  preserved. 

Improvements  in  the  meant  or  methoi  of  purifying  foul  vater  or 
sewage,  and  in  the  apparatus  employed  in  connection  tierewith. 
Kupert  Goodall,  machinery  agent.  Arm  It  y,  ncir  Leeds,  York.  March 

7,  :S;<.— No.  848.  This  invention  has  lor  its  object  the  construction 
of  apparatus  to  be  employed  during  the  process  of  purification  of  foul 
water  and  sewage,  and  in  the  comDinati  >n  ot  ing-edients  t  j  be  em- 
ployed. 

Improvements  in  utilising  a  terlain  waste  or  residual  product  ob- 
tained in  the  manufacture  or  aniline  dyes.  George  James  Hind. 
Wolverhampton,  Stafford.  March  11,  1874  -No.  N7H.  This  invention 
consist  in  revivifying  or  restoring  to  its  original  condition  the  finely- 
divided  metallic  iron  which  has  liven  oxidised  in  the  manufacture  of 
aniline  dyes,  and  which  is  ordinal ily  a  waste  or  residual  product,  si 
that  the  aaid  finely-divided  metallic  iron  can  be  used  over  and  over 
again  in  the  manufacture  of  aniline  dyes,  or  for  other  purposes  whera 
finely-divided  iron  is  required.  To  effect  this  object  the  waste  or  resi- 
dual product  referred  to  is  heated  to  a  red-heat  in  admixture  with 
charcoal  or  other  carbonaceous  matter  so  as  to  reduce  the  oside  of 
iron  to  the  metallic  state.  After  the  mixture  has  cooled  the  metallic 
iron  is  separated  from  the  unconsuraed  carbon  by  screening  or  sieving. 
Or  instead  of  solid  carbon,  carbonic  oxide,  or  hydrogen,  or  coal  ga*  in 
conjunction  with  heat,  may  be  employed  for  revivifying  the  iroo. 

MEETINGS  FOR  THE- WEEK! 

Monday,  Nov.  30th.— Royal  (Anniversary  Meeting). 

  Medical,  8. 

Tuesday,  Dec.  1st.— Civil  Engineers,  3, 

— —        Zoological,  8.30. 
Wednesday,  and.— Society  of  Arts,  8.  "  On  the  Expediency  of  Pro- 
tection for  Inventions," by  F.J.  Bramwell ,  F.R.S 

  Geological,  8. 

  Microscopical,  8. 

  Pharmaceutical,  8. 

Thursday, 3rd.— Chemical, 8.  "On  the  Colour  of  Cupric  Chloride, 
by  W.  N.  Hartley;   "On  the  Formula  ol  the 
Alums,"  by  Sydney  Lupton. 
FfltDAY,  4th.- Geologists'  Association,  8. 

~T0  CORRESPONDENTS. 

G.C.S.— Your  communication  contains  no  facts  of  interest  to  any 
of  our  reader*,  and  wc  cannot  occupy  valuable  space  with  a  merely 
personal  discussion. 


Professor  Tennant's  Lectures  on  Rocks  and 
METALLIC  MINERALS  at  King's  College  are  given  on 
Wednesday  and  Friday  morninrt  from  9  to  to  o'clock,  and  on  Thurs- 
day evenings  from  8  to  9.  The  Lectures  commenced  Thursday, 
January  22nd,  and  will  be  continued  to  Easter. 

PRIVATE  INSTRUCTION  in  GEOLOGY  and  MINERALOGY 
can  be  had  by  Professor  Tennant  at  his  residence,  149,  Strand,  W.C., 
by  those  unable  to  attend  public  Lectures. 

BERNERS  COLLEGE  of  CHEMISTRY^ 
EXPERIMENTAL  MILITARY  and  NAVAL  SCIENCES 
under  the  direction  of  Professor  E.  V.  GARDNER,  F.E.S.,  &c. 
of  the  late  Royal  Polytechnic  Institution  and  the  Royal  Naval  College 

The  Laboratory  and  Class  Rooms  are  opea  from  11  to  <■ 
and  from  7  to  10  p.m.  daily. 

Especial  facilities  for  persona  preparing  for  G< 
examinations. 
Private  Pupils  will  find  every  1 
Analyses,  Assay*,  and  Practical 
Patent*.  &c, conducted. 
For prosre^us.&c., apply  to  Prof.  B.  V.  G.,44 


South  London  School  of  Pharmacy,  325,  Ken- 
nington  Road.  Managing  Director,  Da.  MUTER. 


Daily  Lecture*  on  the  following  subjects: 

CifftsiisTar.  Materia  Medic  a. 

Botany.  Pharmacy. 
Physics,  Classics. 

The  School  has  accommodation  for  120  Student*,  and  contains  sn 
excellent  Museum  and  a  very  completely  fitted  Chemical  Laboratory 
for  30  Junior  and  20  Senior  Pupils,  with  water  and  gas  at  every  working 
bench. 

Registered  Lodging*  are  provided  for  Country  Students,  where  thev 
can  depend  on  comfort  and  economy. 

For  all  particulars,  enclose  a  stamped  envelope  to  the  Secretary 
Mr.  W.  Baxter,  at  his  office,  Central  Public  Laboratory,  Kensington 
Cross,  London,  S.E. 
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CAST-IRON^  COILS. 

EXPANSION  AND  CONTRACTION  UNLIMITED 
Can  be  made  any  Length  or  Diameter. 
IAROELY  IN  DEMAND  FOR  CHEMICAL  PURPOSES. 


For  Testimonials  and  particular*,  apply  to 

ANDREW  BELL  &  COMPANY,  LIMITED, 

Carr  Hall  Iron  Works, 
HASLINGDEN,  LANCASHIRE. 

THE 

SCIOPTICON. 

Improved  in  form  and  diminished  in 
Lull*. 

Thia  NEW  MAGIC  LANTERN 
i    i    i'ii  r  roved   the  DMMl 

efficient  instrument  lor 

CL  ASS    E  XHIBI TIONS , 
LECTURES,  &c,  or/or 
Drawing-Room  Entertainments. 
No  Gas.     No  Danger.     No  Trouble. 

Ci >&t  nl  Evening'*  Entertainment,  tjd. 

Price,  complete  in  stained  wood  case  for  travelling,  Six  Guineas. 

"  The  Sciopticon  Manual."    12}  stamps. 

"  Science  at  Home."    By  Walter  B.  Woodbury. 

English  Mechanic."    Containing  a  large  number  of 


Chemical.  Electrical,  Magnetic,  Optical,  anJ  other  Esperimcnts  for 
the  Lantern.    1  jj  stamps. 

CaUhgue  of  New  Apparatus,  one  stamp. 

WALTEE    33.  WOODBUEY, 

CLIFF  HOUSE.  GREENHITHE,  PaUnttc. 

TETRACHLORIDE    OF  CARBON^ 

BISULPHIDE    OP  CARBON. 
CHLORIDE    OP  SULPHUR. 


JESSE  FISHER  &  SON, 
Phceniz  Chemical  Works,  Ironbridge. 

Established  1798. 


ROBERT  DAGLISH  &  CO., 

BOILER  MAKERS,  ENGINEERS,  AND 
MILL-WRIGHTS, 
BRASS  AND  IRONFOUNDERS, 
ST.   HELEN'S   FOUNDRY,  LANCASHIRE. 

Malersof  every  description  of  Chemical,  Colliery,  Copper  Ore, Gold 
Mining  and  Glaas  Machinery,  including  Crown,  German  Sheet,  and 
Plate  Glass  Plant,  as  supplied  to  some  of  the  largest  Firms  in  England, 
Ireland,  Scotland,  and  Wales. 

Makers  of  the  latest  Improved  Revolving  Black  Ash  Furnace 
with  Siemens's  Patent  Gas  Arrangement, andaa  used  in  the  Manufac- 
ture of  Soda. 


Improved  Valvelesa  Air  Engines,  and  Pumps  or  Acid  Forcing,  Air 
Agitators,  Compressors  for  Collieries,  and  Weldon'a  Patent  Chlorine 
Process. 

Caustic,  Chlorate.  Decomposing,  and  Oxalic  Pans. 

Gas  Producers  for  Heating  Furnaces. 

Pyrites  Burners  for  Irish,  Norwegian,  and  Spanish  Ores. 

Retorts,  Acid,  Gas,  Nitre,  Nitric  Acid,  and  Vitriol  Refining. 

Improved  Steam  Superheaters  for  Resin  Refining,  4c. 

Improved  Steam  Sulphur  Pans. 

.nd  other  information,  supplied  on  receipt 
of  Orders. 


NOTICE    OF  REMOVAL. 

HORATIO  YEATES, 

Optical  and  Philosophical  Instrument 
Maker ; 

has  REMOVED  to 

33  KING  ST.,  COVENT  GARDEN,  W.C. 

WILLIAM  FOX, 

Wholesale  and  Retail  Chemist, 

SUPPLIES 

BARYTES,    CHLORATE  POTASH, 
PHOSPHORUS,  STEONTIA, 

AHD  OTHER  CHEMICALS, 

Pure  and  Commercial,  at  Market  Prices. 

Ptict  List  posl/rtt  on  application. 

iog   &    in,   BETHNAL   GREEN  ROAD, 

LONDON,  E. 


JOSEPH  GILLOTT'S 
STEEL  PENS. 

Sold  by  all  Dealers  throughout  ths  World. 
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To  capitalists  the  working  of  these  deposits  for  bitumen 
antl  oil  hold  out,  under  judicious  and  intelhgent  manage- 
ment, the  surest  prospect  of  excellent  and  highly  profitable 
investment. 

In  my  opinion  it  cannot  he  ior.g  before  the  great 

mmei.il  vir.i!:l>  of  the  d.stiict  i,  b.-ng  turned  to  good 
atcuur:t. 


ON    THE    BITUMINOUS    DEPOSITS  OF 

VALLEY    OF    THE  PESCARA. 

SOUTH  ITALY. 

By  Dr.  R.  CARTER  MOFKAT,  Professor  of  Chemistry,  GIa*eow  • 
Italian  Gold  Medallist  for  Industrial  InvestisationiandDiscovencs. 

The  vast  deposits  of  bituminous  limestone  situated  in  the 
valley  of  the  Pescara  are  of  great  commercial,  value  and  | 
can  be  easily  and  cheaply  worked.  The  district  is  little 
known,  but  in  a  few  years  I  believe  several  companies 
will  be  at  active  work  in  excavating  the  ore  and  extracting 
the  bitumen.  I  spent  five  weeks  inspecting  the  district 
professionally  last  spring,  and  carried  out  experiments  to 
ascertain  the  commercial  value  of  the  minerals,  and  the 
best  modes  of  extracting  the  bitumen,  and  also  the  manu- 
facture of  oil  direct  from  them. 

The  bituminous  rocks  of  Rocca  Morici,  San  Giorgio, 
Aqua  Fredda,  Santa  Maria,  Fava  San  Martino,  Santa 
Liberata,  Fonticelli,  Chiuse,  Arrenario,  Fondocello, 
Crocifisso,  and  Romana  are  all  in  the  Province  of  Chieti, 
and  for  most  part  are  found  in  the  valley  of  the  Pescara. 
A  railway  runs  in  the  valley  within  a  few  miles  of  the 
deposits  connecting  with  important  lines  and  ports. 

Labour  is  abundant  at  less  than  gd.  per  day,  while 
wood  and  peat  for  fuel  are  to  be  had  at  about  8s.  per  ton 
for  wood,  and  53.  for  peat  delivered  at  most  of  the  mines 
as  the  deposits  are  termed. 

The  limestone  with  which  the  bitumen  is  impregnated 
varies  in  character  and  composition  in  several  of  the 
mines.  While  the  mineral  is  always  calcareous  it  is  in 
the  generality  of  places  magnesian  limestone,  but  in  a  few 
of  them  it  is  gypsum  and  selenite. 

The  amount  of  bitumen  in  the  ores  varies  from  a  few 
per  cents  to  50,  and  it  becomes  a  matter  of  great  import- 
ance in  selecting  a  mine  (which  is  to  be  had  for  a  merely 
nominal  sum)  to  pay  special  attention  to  the  experimental 
determination  of  the  amount  of  bitumen  as  derived  from  a 
great  many  trials.  Much  experience  is  required  to  know 
by  sight  a  very  good  from  a  very  moderate  sample. 
T  have  seen  many  samples  apparently  very  rich  in  bitumen 
yield  but  little  when  tried. 

The  best  mode  of  extracting  it  is  by  "  Bennie's  patent 
retort  for  manufacturing  refined  bitumen,"  which  allows 
of  a  continuous  and  uninterrupted  working. 

Messrs.  G.  Bennie  and  Co.,  Kinning  Park  Foundry, 
Glasgow,  are  well-known  and  extensive  manufacturers  of 
oil-work  plant,  and  indeed  make  it  a  speciality,  and  do 
little  else.  The  senior  partner,  Mr.  G.  Bennie,  has 
frequently  visited  the  bituminous  deposits,  and  has,  after 
minutely  studying  the  matter,  devised  and  patented  this 
apparatus  in  Italy,  which  certainly  supersedes  all  other 
kinds  at  present  used  from  its  simplicity,  cheapness, 
effective  and  continuous  working. 

The  bitumen  so  produced  is  practically  pure,  and  can  be 
sold  at  present  in  London  for  £6  per  ton,  while  it  costs 
only  £1  2s.  6d.  per  ton  to  produce  it  at  the  mine.  One 
ton  of  mineral  can  be  raised  at  the  rate  of  is.  6d. 

When  the  bitumen  is  distilled  1  ton  yields  100  gallons 
of  oil  of  sp.  gr.  955,  giving  25  per  cent  burning  oil  of 
excellent  quality  and  62  per  cent  heavy  lubricating  oil  of 
95°  gravity. 

Crude  oil  is  sold  in  Italy  at  8d.  per  gallon,  and  burning 
oil  is  readily  bought  up  wholesale  at  2s.  per  gallon. 

There  is  a  very  high  rate  of  import  duty  on  burning  oil 
in  Italy,  xod.  per  gallon  being  levied  on  all  burning  oil 
imported.  Consequently  this  oil  commands  more  than 
double  the  price  that  it  does  in  this  country. 
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ERRORS  OF  WEIGHING,  AND  THEIR 
INFLUENCE  ON  RESULTS.' 
By  H.  R.  PROCTER. 
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In  the  following  paper  I  cannot  pretend  to  lay  before 
Chemical  Society  any  new  or  original  results,  but 
merely  attempted  to  notice  in  a  concise  form  the  most  im- 
portant errors  of  weighing,  and  to  give  short  details  of  the 
methods  of  correction,  since,  clearly  as  the  principles  in- 
volved are  explained  in  most  text-books,  I  have,  for  my 
own  part,  found  their  actual  application  rather  puzzling. 

I  think  it  is  only  fair  to  myself  to  say  that  I  had  not 
seen  the  chapter  on  the  subject  in  Professor  Thorpe's  text- 
book until  my  paper  was  in  print,  and  it  was  too  late  to 
re-model  it,  or  I  should  certainly  have  avoided  going  over 
so  much  of  the  same  ground.  As  it  is,  I  am  encouraged 
to  let  it  stand,  since  the  methods  I  have  given  are  not 
exactly  the  same  as  his ;  and  since  I  find  that,  even  in  the 
last  German  edition  of  Fresenius,  no  notice  is  taken  of  the 
method  of  weighing  by  vibrations,  and  no  detailed  roles 
are  given  for  the  correction  of  weights. 

In  weighing,  as  in  all  other  kinds  of  accurate  measure- 
ments, the  result  is  vitiated  by  errors  of  two  kinds  ;  first, 
those  arising  from  inexact  observation  and  incidental 
causes,  and  which  are  variable  in  each  weighing.  These 
we  may  call  "  errors  of  observation."  Secondly,  we  shall 
have  errors  arising  from  faults  in  the  balance,  unequal 
length  of  its  arms,  inaccuracy  in  the  weights,  and  defects 
in  the  mode  of  weighing,  which  will  occur  constantly  in 
all  weighing,  and  which  may  be  called  "instrumental 
errors."  Errors  of  observation  may  be  almost  got  rid  of 
by  taking  the  average  of  a  large  number  of  experiments ; 
for  though  each  observation  will  be  more  or  less  in  error, 
it  will  happen  that  some  of  the  values  will  be  greater,  and 
some  less  than  the  truth,  and  the  errors  will  counteract 
and  destroy  each  other's  influence  on  the  mean  result. 
This,  it  is  obvious,  will  not  be  the  case  with  the  instru- 
mental errors,  for  it  will  generally  happen  that  these  will 
occur  constantly  on  the  same  side,  and  so  cannot  correct 
each  other,  but  will  remain  uneliminated  in  the  final 
average  result.  Before  examining  the  special  corrections 
which  are  necessary  to  remove  these,  we  will  consider  a 
little  more  closely  the  variable  or  observation  errors. 

Wc  have  said  that  the  most  probable  value  is  obtained 
by  adding  all  the  results  of  a  series  of  experiments  together, 
and  dividing  the  sum  by  the  number  of  observations. 
This  mean  value  will  probably  differ  more  or  less  from  each 
of  the  individual  results.  From  these  differences  we  may 
calculate  the  accuracy  of  our  experiments.  If  we  square 
each  of  these  differences,  add  them  together,  divide  them 
by  the  number  of  observations  less  one,  and  take  the 
square  root  of  the  quotient,  we  obtain  the  mean  error  of  a 
single  observation,  and  dividing  this  by  the  square  root  of 
the  number  of  observations,  we  obtain  the  mean, or  average 
error  of  the  final  result.  The  "Probable  errors"  in  each 
case  are  about  }  less  than  the  mean  errors,  and  are 
obtained  by  multiplying  the  latter  by  ],  or  more  accurately 
by  0*6745.  The  "probable  error"  is  equally  likely  to  be 
greater  or  less  than  the  actual,  but  unknown,  error. 
Without  here  considering  the  rather  intricate  reasoning 
which  has  led  to  these  rules,  we  may  employ  them  to 
estimate  the  scientific  value  of  our  determinations. 

In  the  ordinary  method  of  weighing,  in  which  weights 
are  put  on  until  the  pointer  swings  to  equal  distances  on 
each  side  of  the  zero,  there  are  several  sources  of  inacca- 
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racy  of  observation,  even  supposing  tne  balance  were  per- 
fect.  In  the  first  place,  it  is  not  possible  exactly  to  hit  the 
right  weight  in  any  finite  number  of  trials,  although  we 
may  come  as  near  it  as  we  please.   Secondly,  as  the  swi 
of  the  balance  gradually  diminishes,  it  is  difficult  to  t 
when  the  exact  zero  is  obtained. 

A  much  better  method,  more  rapid,  as  well  as  more 
accurate,  is  as  follows: — After  adding  weights  in  the 
ordinary  way,  till  we  are,  say,  less  than  a  milligramme 
below  the  weights  required,  we  note  the  limits  of  an  uneven 
number,  say  five,  consecutive  swings  of  the  balance.  Finding 
the  average  limit  of  swing  on  each  side,  and  again  taking  the 
average  of  these  two,  we  obtain  the  position  in  which  the 
index  would  settle  if  the  balance  were  at  rest.   This  will 
be  at  some  little  distance  to  one  side  of  the  zero  of  the 
unloaded  balance.   Adding  now  1  milligramme  to  the 
weights,  another  position  of  rest  may  be  observed.  Then, 
by  rule  of  three,  as  the  distance  of  the  first  point  from  the 
zero  of  the  unloaded  balance  is  to  its  distance  from  the 
point  with  x  milligramme  added,  so  is  the  fraction  of  the 
milligramme  required  to  the  whole  milligramme  put  on. 
A  numerical  example  will  make  this  clearer.   To  avoid 
minus  quantities,  we  reckon  the  scale  of  the  balance  from 
the  side  on  which  the  weight  scale  is  hung,  so  that  the 
centre  of  the  scale  will  count  10  instead  of  o,  and  additional 
weights  will  give  greater  readings.   Fractional  parts  of 
divisions  are  estimated,  which  is  very  easy  if  the  balance 
swings  only  once  in  15  or  20  seconds.   Suppose  our  suc- 
cessive turning-points  are,  with  the  weight,  w,  on 


the 


Position  of 
rest. 
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Means. 

Right  ..  T5  7*5  7*8  7*631 
Left  ..  114  "'3  »'*35' 
and  that  we  have  similarly  obtained  10*34  the  position 
of  rest  of  the  unloaded  balance,  and  1 1*29  with  w + xm.grm. ; 
subtracting  9*40  from  these,  we  obtain  the  differences  0*85 
and  x*8o,  and  our  required  weight  will  be  «■  +  ,%»,,  m.grm, 
or  w+O'47  m.grm.  Though  this  method  looks  rather 
complicated,  it  is  really  done  very  quickly,  since  there  are 
no  useless  trials,  as  in  the  ordinary  way ;  but  the  labour 
may  be  still  further  lessened  by  the  construction  of  a  table 
of  deflections  of  the  balance  for  x  m.grm.,  with  different 
loads.  Then,  for  any  observed  deflection  from  zero,  the 
corresponding  weight  may  be  at  once  taken  from  the  table. 
As  specimen  of  such  a  table,  I  give  one  constructed  for 
my  own  balance  at  the  end  of  the  paper.  Such  tables 
must  be  verified  occasionally,  as  the  sensitiveness  of  a 
balance  is  liable  to  slight  variations.  It  is  also  necessary 
frequently  to  determine  the  zero-point  when  heavy  loads 
are  used,  whatever  mode  of  weighing  be  adopted. 

So  far,  we  have  assumed  that,  when  the  pointer  was  at 
the  zero  of  the  unloaded  balance,  the  two  loads  were  truly 
of  equal  weight ;  but,  in  order  that  this  may  be  the  case, 
the  two  arms  of  the  balance  must  be  of  exactly  equal 
length,  a  condition  which  is  never  rigorously  fulfilled. 
Indeed,  it  is  possible  that  it  should,  since  an  error  of  only 
x-io.oootb  or  an  inch  in  a  balance  with  14-inch  beam 
would  cause  an  error  of  nearly  1}  m.grm 8.  with  a  load  of 
100  grms.   For  chemical  purposes,  where  only  relative 
weights  are  required,  this  may  be  neglected  if  the  weights 
are  always  placed  on  the  same  scale.   Where  absolute 
weighing  is  necessary,  as,  for  instance,  in  testing  a  set  of 
weights,  we  must  eliminate  the  error.    I  need  scarcely 
advert  to  the  methods  of  doing  this  by  substitution  and 
double  weighing.   In  the  first  case,  the  weights  are  tared, 
and  the  substance  to  be  weighed  is  then  placed  on  the 
same  scale,  and  weights  removed  till  a  balance  is  again 
obtained.   In  the  second,  the  substance  is  weighed  first 
on  one  scale  and  then  on  the  other,  and  the  mean  of  the 
two  results  is  taken,  and  the  errors,  being  equal  and  in 
opposite  directions,  will  balance  and  destroy  each  other. 
Another  way  is  once  for  all  to  determine  the  ratio  of  the 
arms,  and  then  the  true  weight  is  obtained  from  any  ob- 
served weight  by  multiplying  by  this  ratio ;  or,  still  better, 


rections  for  different  loads.  As  the  ratio  is  very  small,  it 
is  best  found  by  observing  the  deflection  in  the  following 
manner:— The  zero  of  the  balance  when  oscillating  on- 
loaded  is  observed ;  then  two  approximately  equal  Targe 
weights  are  put  on— say,  50  grms.  on  each  scale— and  the 
zero  observed  again.  The  weights  are  changed  to  the 
opposite  scales,  to  eliminate  any  small  inaccuracy  in  their 
equality,  and  the  process  is  repeated,  finishing  by  observing 
the  zero  of  the  unloaded  balance  a  second  time.  Then  the 
means  of  the  two  loaded  and  unloaded  zeros  are  taken,  and 
the  difference  between  these  reduced  to  m.grms.,  as  de- 
scribed before,  is  the  correction  to  be  added  or  sub- 
tracted for  the  load  employed  ;  and  the  ratio  of  the  two 
loads  so  corrected  is  the  same  as  that  of  the  opposite  balance 
arms.  I  need  scarcely  say  that  the  addition  must  be  made 
to  the  load  towards  which  the  pointer  is  deflected,  or  the 
subtraction  from  the  opposite  side.  Having  found  the  cor- 
rection for  any  load,  that  for  any  other  may  be  found  by 
rule-of-three.  Thus,  if  that  for  100  grms.  is  3  m.grnu., 
that  for  50  will  be  1-5  m.grms.  In  my  own  balance,  a  very 
good  one  by  August  Sauter,  of  Ebingen,  it  amounts  to 
about  2  m.grms.  per  100  grms.,  and  consequently  the  ratio 
of  the  arms  is  as  1  to  1  00002.  As  the  correction  is  small, 
it  is  never  necessary  to  apply  it  to  the  smaller  weights,  and. 
indeed,  a  table  of  values  for  every  5  or  xo  grms.  would 
generally  be  sufficient. 

Another,  and  still  more  important,  source  of  instrumental 
error  is  the  inexactness  of  the  weights ;  and  no  ordinary 
set,  even  of  the  best  makers,  is  really  accurate.    It  it, 
therefore,  always  necessary  to  examine  them  and  make  a 
table  of  corrections.    The  simplest  way  of  doing  this  is  to 
assume,  provisionally,  that  the  smallest  weight,  say,  the 
c.gr.,  is  accurate,  and  then  to  determine  all  the  rest 
in  terms  of  it,  preferably  by  double  weighing.   Of  course, 
weights  of  the  same  name  must  be  distinguished  by  marks 
of  some  kind — dots  made  with  a  centre-punch  are  as  good 
as  any.   It  will  be  easy  to  weigh  one  c.gr.  against  the 
other,  and  then  with  these  to  weigh  the  2  c.gr.,  and  so 
on.    Suppose  the  second  c.gr.  is  found  (by  deflection  or 
the  use  of  the  rider)  to  weigh,  say.  10  01  m.grms.,  the  two 
together  must  be  called  20  01  m.grms.,  and  the  error  may 
go  on  accumulating  till,  with  the  largest  weights,  it 
amounts  even  to  grms. ;  but  this  is  of  no  consequence. 
If  we  have  no  normal  weight  with  which  to  compare  our 
set,  it  is  generally  best  to  assume  the  sum  ol  the  large 
weights  as  correct.    Suppose,  now,  that  they  weigh 
103754  grmt.  in  terms  of  the  1  c.gr.  weight,  instead  of 
100  grms.,  the  true  amount,  we  must  divide  all  our  observed 
weights  by  1*03754  (or  multiply  by  its  reciprocal)  in  order 
to  obtain  a  series  of  numbers  which  shall  actually  repre- 
sent the  relative  values  of  our  weights,  and  which  will  add 
up  to  exactly  100  grms.   That  they  do  this  is  a  proof  of 
the  correctness  of  the  numerical  work.   If  we  always  use 
the  weights  in  the  same  order,  it  will  now  be  easy  to  make 
a  table  showing  the  whole  correction  to  be  added  to  any 
observed  weight.    It  will  be  seen  that  in  some  cases  it 
amounts  to  almost  half  a  milligramme,  quite  an  important 
error  in  an  organic  analysis. 

A  source  of  error  almost  universally  negleded,  is  that 
caused  by  the  weighing  being  conducted  in  air  instead  of 
in  vacuo.  To  illustrate  the  principle  by  an  extreme  case, 
we  know  that,  while  a  cork  weighed  in  water  would  weigh 
less  than  nothing,  a  lead  bullet  would  lose  comparatively 
very  little.  In  a  less  degree,  the  air  has  exactly  the  same 
effect  as  the  water,  and  in  weighing  bodies  of  low  specific 
gravity  with  dense  weights,  such  as  brass  or  platinum,  the 
loss  may  amount  to  something  considerable.  For  instance, 
in  weighing  100  c.c.  of  water  with  brass  weights  it  would 
amount  to  xo*6  m.grms.  If  absolute  accuracy  were  re- 
quired, it  would  be  necessary  also  to  take  account  of  the 
changes  of  density  of  the  air  as  shown  by  temperature  and 
barometric  pressure,  but  for  chemical  purposes  this  could 
scarcely  be  important,  except  in  determination  of  vapour 
densities.  1  therefore  content  myself  with  giving  at  the 
end  of  the  paper  a  table  for  correcting  weighings  with 
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ther  informatiosto  special  articles  on  such  determinations. 
To  show  the  importance  of  at  least  a  rough  correction, 
even  in  ordinary  cfiSmical  work,  Professor  Kohlrausch 
points  out  that,  in  the  common  case  of  determination  of 
Ag  as  AgCl  in  a  weighed  quantity  of  a  dilute  solution,  the 
correction  may  influence  the  result  as  much  as  T'0th  per 
cent. 

In  conclusion,  I  must  say  a  few  words  on  the  influence 
of  errors  on  results.    It  is  but  rarely  that  we  can  directly 
weigh  the  substance  we  are  estimating,  but  in  most  cases 
we  have  to  weigh  some  compound,  and  multiply  the 
observed  weight  by  a  factor,  to  reduce  it  to  that  of  the  sub- 
stance required.    The  errors  will  obviously  be  multiplied 
at  the  same  time,  and  hence,  other  things  being  equal,  the 
smaller  the  factor,  or  in  other  words,  the  larger  the  atomic 
weight  of  the  compound  weighed,  the  less  influence  errors 
will  have  on  the  result.   Thus,  in  an  organic  analysis,  an 
error  in  weighing  the  substance  at  first  goes  direclly  into 
the  result,  while  x  m.grm.  error  in  the  weight  of  the  potash 
bulbs  will  only  make        m.grm.,  and  in  the  calcic 
chloride  tube  t  m.grm.,  difference  in  the  result.  We 
should  always,  at  least  in  scientific  work,  make  a  rough 
estimate,  at  any  rate,  of  the  probable  influence  of  the 
various  corrections,  and  only  neglect  them  when  we  find 
their  amount  small  compared  to  the  probable  error  from 
other  sources.    This  wilt  frequently  be  the  case,  but  not 
always,  and  the  information  as  to  the  amount  of  accuracy 
we  may  expect  from  our  results  is  often  very  important ; 
as,  for  instance,  in  fitting  an  empirical  formula  to  an 
analysis.    Let  us  take  the  common  case  of  sulphur  deter- 
mination  as  baric  sulphate,  say,  in  a  pyrites  containing 
50  per  cent.    Supposing  1  use  1  grm.of  the  substance,  the 
probable  error  of  weighing  with  my  balance  (as  estimated 
from  the  differences  in  a  series  of  ten  weighings  of  the  same 
mass)  will  be  about  01  m.grm.,  or  only  0  01  per  cent, 
the  correction  for  inequality  of  balance  arms,  and  the  re- 
duction to  vacuo  practically  nil,  as  baric  sulphate  and 
pyrites  are  both  weighed  on  the  same  scale,  and  arc  nearly 
of  the  same  density;  while  the  error  of  weights  may  amount 
to  nearly  0*05  per  cent.    Here  we  see  that,  while  all  the 
other  corrections  may  be  disregarded,  it  would  be  quite 
inadmissible  scientifically,  whatever  it  might  be  commer- 
cially, to  carry  the  percentage  result  to  two  places  of  deci- 
mals while  neglecting  the  error  of  the  weights.    To  sum 
up,  the  inequality  of  balance-arms  may  be  neglected  in  all 
ordinary  chemical  work,  the  reduction  to  vacuo  is  only 
necessary  when  the  substance  has  to  be  weighed  in  two 
forms  of  very  different  density,  but  the  weights  must  always 
be  corrected,  and  the  zero-point  of  the  unloaded  balance 
constantly  observed,  since  its  variation  is  one  of  the  prin- 
cipal sources  of  observation  etTor.    It  is  well  to  estimate 
the  probable  amount  of  the  latter,  by  occasionally  doing  a 
series  of  weighings  of  the  same  mass,  and  observing  the 
unloaded  zero-point  each  time  ;  and,  whenever  we  have  a 
series  of  analyses  of  the  same  substance,  we  should  cal- 
culate the  probable  error  of  the  final  results  by  the  rules 
given  above.   If  this  were  done,  it  would,  I  venture  to 
think,  be  found  that  only  in  very  rare  cases  it  is  scien- 
tifically allowable  to  carry  percentage  results  to  two  places 
of  decimals,  since  even  the  errors  of  weighing  alone,  with 
excellent  instruments  and  great  care,  will  seriously  falsify 
the  last  figure. 
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ON  A 

COLORIMETRIC  METHOD  OF  DETERMINING 
IRON  IN  WATERS.* 
By  THOMAS  CARNELLEY,  B.Sc. 

Or  late  years  the  analysis  of  water  has  become  of  such 
importance  that  any  improvement  in  the  methods  employed 
in  that  analysis  will,  it  is  thought,  be  acceptable,  however 
small  such  improvement  may  be;  and  it  is  with  this  con- 
sideration that  the  following  paper  is  submitted  to  the 
Society. 

In  the  determination  of  heavy  metals  in  water,  with  the 
exception  of  lead,  great  inconvenience  arises  from  the  want 
of  rapid  and  accurate  methods  of  estimating  very  small 
quantities,  and  it  is  to  remedy  this  inconvenience  in  the 
case  of  iron  that  the  following  method  is  proposed: — 
Besides  accuracy,  it  fulfils  both  the  other  requisites,  viz., 
rapidity  and  the  power  of  determining  exceedingly  small 
quantities  ;  for  without  any  evaporation  1  part  of  iron  in 
13,000,000  parts  of  water  can  be  detected  and  a  deter- 
mination made  in  less  than  fifteen  minutes;  the  smallest 
amount  of  ammonia  which  can  be  detected  by  the  well- 
known  Nessler  test,  without  contraction,  being  only  1  part 
of  ammonia  in  20,000,000  parts  of  water;  and  moreover, 
as  water  will  admit  of  evaporation  without  loss  of  any  iron 
it  may  contain,  the  iron  which  can  be  estimated  may  be 
reduced  to  almost  an  infinitely  small  quantity. 

The  method  consists  in  the  comparison  of  the  blue 
colours  produced  by  adding  to  a  solution  of  potassium 
ferrocyanide,  first,  a  solution  of  iron  of  known  strength, 
and,  secondly,  the  water  in  which  the  iron  is  to  be  deter- 
mined. 

The  standard  solutions  and  materials  required  are  a* 

follows  :— 

(1.)  Standard  Iron  Solution.— This  is  prepared  by 
weighing  out  07  grm.  of  ammonio-ferrous  sulphate 
(  =  0-1  grm.  Fe),  dissolving  the  water,  and  adding  x  c-c.  of 
the  sulphuric  acid ;  the  iron  is  next  oxidised  by  adding  an 
exact  sufficiency  of  the  potassium  permanganate  solution 
from  a  burette,  and  the  whole  diluted  to  1  litre.  Of  this 
solution  1  c.c.  =  0-0001  grm.  Fe. 

(2.)  Solution  of  Potassium  PermanganaU. — This  must 
be  moderately  dilute,  but  it  is  not  necessary  that  it  should 
be  of  standard  strength. 

(3.)  Standard  Nitric  Acid—It,  prepared  by  diluting 
50  c.c.  of  pure  strong  nitric  acid  to  1  litre. 

(4.)  Potassium  Ferrocyanide  Solution— is  obtained  by 
dissolving  1  part  of  the  salt  in  25  parts  of  water. 

(5.)  Strong  Sulphuric  Acid— diluted  with  an  equal 
volume  of  water. 

(6.)  Two  similar  Glass  Cylinders  and  a  Glass  Rod.—' 
I  The  former  should  hold  rather  more  than  200  c.c.  each, 
the  point  equivalent  to  that  measure  being  marked  on  the 
glass.   
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(7.)  A  Burette— marked  to  1'a  c.c.  for  the  iron  solution, 
and  an  ordinary  burette  for  the  permanganate. 

(8.)  Three  1  e.c.  Pipettes — for  the  ferrocyanide,  nitric 
acid,  and  sulphuric  acid  respectively,  the  one  for  the  last 
being  marked  also  to  deliver  }  c.c. 

The  following  is  the  method  of  analysis  employed 
A  measuicd  quantity  of  the  water,  less  than  1  litre  in 
bulk,  is  taken,  the  amount  being  regulated  according  to 
the  quantity  of  iron  contained  in  the  water,  which  is 
judged  by  a  previously  made  qualitative  experiment,  of 
adding  1  c.c.  of  the  ferrocyanide  to  a  portion  of  the 
oxidised  water:  1  c.c.  of  the  sulphuric  acid  is  added,  and 
Uen  the  peimanganate  from  a  burette,  till  a  permanent 
faint  pink  colour  is  obtained;  the  whole  is  made  up  to 
1  litre,  when  it  forms  what  may  be  called  the  "  water-test 
solution."  Into  each  of  the  cylinders  1  c.c.  of  the  po- 
tassium ferrocyanide  is  added,  and  then  a  measured 
quantity  of  the  water-test  solution  put  into  one  of  them 
(x) ;  both  are  next  filled  with  water  up  to  the  mark,  and 
1  c.c.  of  the  standard  nitric  acid  added  to  each.  After  (x) 
has  been  well  stirred,  the  standard  iron  solution  is  gra- 
dually run  into  (_>•),  the  liquid  being  stirred  after  each 
addition,  and  the  colours  in  the  two  cylinders  compared 
by  placing  them  side  by  side  over  a  sheet  of  white  paper 
in  fiont  of  a  windew:  this  is  repeated  till  the  colours  in 
each  of  the  cylinders  appear  to  be  equal,  which  point 
con  pletcs  the  operation. 

Evt  ry  cubic  centimetre  of  iron  solution  used  corresponds 
to  o*i  m.gim.  of  iron,  from  which  the  amount  of  iron 
added  to  cylinder  (_>•)  can  be  calculated.  Then,  assuming 
that  equal  shades  of  colour  are,  ceteris  paribus,  produced 
by  equal  weights  of  von,  the  amount  of  the  latter  in 
cylira  r  (x)  is  equal  to  that  added  to  (y),  and  since  the 
volume  of  the  original  »ampl:  of  water  in  the  test  solution 
is  known,  and  also  the  volume  of  the  latter  put  into  (x), 
the  amount  of  iron  in  a  measired  quantity  of  water  can 
thtrefore  be  calculated.  The  volume  of  the  test  solution 
put  into  cylinder  (*)  should  be  such  as  not  to  require 
more  than  5  c.c.  of  the  iron  Bilution  to  be  added  to  (v)  to 
produce  an  equal  hhade.  for  if  more  be  added  the  colour  ob- 
tained would  be  too  dark  to  compare  with  eaRe  and  accuracy. 

If  the  sample  of  water  contains  such  a  small  amount 
of  iron  as,  after  oxidation,  not  tn  give  a  colouration  di- 
rectly with  the  ferrocyanide,  and  nitric  acid,  a  sufficient 
quantity  of  it  must  be  evaporated  with  }  a  cubic  centimetre 
of  the  sulphuric  acid  till  it  occupies  from  100  to  200  c.c. 
The  liquid  is  then  poured  into  a  flask,  together  with  the 
linsings,  and  oxidised  with  permanganate  to  a  very  slight 
exces«,  and  thm  filtered  so  as  to  separate  any  precipitate, 
and  also  to  t-esiroy  the  excess  of  permanganate.  The 
fluid  thus  obtained  is  next  tested  as  before,  by  adding  the 
whole  or  a  known  part  of  it  to  one  of  the  cylinders  con- 
taining the  frrrocyanide.  When  the  water,  after  being 
filtered,  has  still  a  cloudy  appearance,  as  is  the  case  with 
sewage  rnd  polluted  rivers,  &c,  a  known  quantity  of  the 
filtered  water  must  b*  evaporated  to  dryness  and  ignited, 
the  residue  dissolved  in  a  small  quantity  of  hydrochloric 
acid,  and  filtered,  washed  with  water,  and  the  free  acid  in 
the  filtrate  as  nearly  as  possible  neutralised  with  ammonia 
and  then  1  c.c.  of  sulphuric  acid,  after  which  oxidised 
with  permanganate,  then  filtered—  if  requisite—  to  destroy 
excess  of  permanganate,  and  the  iron  estimated  as  before. 
A  green  colour  may  be  somcti  nes  obtained  instead  of  the 
pure  blue  :  this  is  owing  to  a  slight  quantity  of  unreduced 
permanganate  being  present:  this,  however,  is  of  no  con- 
sequence, as  with  a  little  practice  the  green  tint  may  be 
compared  with  the  blue,  and  correct  res  ilts  obtained ; 
•till  the  comparison  may  be  rendered  easier  by  adding  one 
to  two  drops  of  permanganate  to  the  cylinder  to  which 
the  standard  iron  is  run,  and  which  by  this  means  will 
aI«o  assume  a  green  tint.  Experiments  were  made  with 
reference  to  this  point,  and  it  was  foun  I  that  tbe  presence 
of  not  mote  than  a  few  drops  of  unreduced  peimanganate 
has  little  or  no  effect  on  the  results  obtained,  the  only 
consequence  being  the  change  of  tint,  but  not  of  depth  of 
colour. 


Potassium  permanganate  is  employed  as  tbe  oxidise/ 
instead  of  the  nitric  acid,  because — (1.)  The  oxidation  is 
performed  much  quicker  than  it  would  be  if  nitric  acid 
were  used,  and  in  the  latter  case  the  liquid  would  have  to 
be  heated.  (2.)  It  can  be  added  to  exactly  the  right  point, 
which  could  not  easily  be  done  with  nitric  acid.  (3.)  An 
excess  of  the  latter  is  very  detrimental  to  the  accuracy  of 
the  method,  for,  from  experiments  made  in  relation  to  this 
point,  it  was  found  that  when  the  amount  of  free  acid 
present  in  200  c.c.  was  more  than  0*0025  c.c.  of  thettrong 
acid,  it  renders  the  colour  deeper  than  it  otherwise  would  be. 

One  cubic  centimetre  of  the  standard  nitric  acid  is  added 
to  each  of  the  cylinders,  because— (1.)  It  renders  the  re- 
action much  more  delicate.  (2.)  Because  the  colours 
produced  in  the  presence  of  this  amount  of  free  acid  are 
almost  always  of  the  same  tint,  being  of  a  pure  blue, 
whilst  when  no  free  acid  is  present  the  colour  varies— even 
when  apparently  of  the  same  depth — from  a  blue  to  .1 
bluish-green,  which  renders  them  less  easy  to  compare. 
(3.)  Because  it  destroys  the  effect  which  the  presence  of  a 
small  quantity  of  any  free  acid,  previously  existing  in  the 
liquid,  might  have  in  altering  the  shade  of  colour  pro- 
duced; for  from  a  series  of  experiments  made  with 
reference  to  this  point  also,  it  was  found  that  when  the 
amount  of  free  acid  present,  in  addition  to  the  1  c.c.  of 
standard  nitric  acid  added,  is  only  small,—/./.,  less  than 
0-05  c.c.  of  the  strong  acid  in  200  c.c.  of  water,— it  has  no 
effect  on  the  depth  of  colour  produced.  When  any  free 
acid  exists  in  the  water  to  be  examined,  it  must,  before 
being  oxidised,  be  made  as  nearly  neutral  as  possible  witb 
ammonia,  and  the  iron  then  determined. 

The  following  are  some  of  the  results  obtained  on  deter- 
mining the  iron  in  solutions  of  known  strength  :— 

Iron  Found.  Irtm  Calculated. 

Milligrammes.  Milligrammes. 

I79OO   19480 

4-200   4- 140 

1800   i860 

0  610  with  salts  (C)  present . .    . .  0  570 

o-5ro  ..    ..    0  520 

0400   0410 

0  400  with  KNO3  (D)  present     ..  0-400 

0330   0-300 

0280    0310 

0  230  with  salts  (13)  present  . .    ..  o-j;o 

0-200   0-2 10 

OT40   0-lC:J 

0-120   0100 

0070   0-078 

0025   0031 

In  order  also  to  test  the  effect  which  the  presence  of 
different  salts  has  on  this  method,  four  series  of  experi- 
ments were  made  by  adding  known  weights  of  the  fol- 
lowing salts  to  1  litre  of  the  ammonio-ferrous  sulphate 
solution  : — 

(A.)  Calcium  sulphate,  magnesium  sulphate,  ammonium 
chloride,  sodium  chloride,  and  potassium  car- 
bonate, in  all  1-6  grm. 

(B.)  Ditto,  in  all  0-9  grm. 

(C.)  Magnesium  sulphate,  ammonium  chloride,  potas- 
sium carbonate,  sodium  chloride,  and  calcium 
chloride,  in  all  o-S  grm. 

(D.)  Potassium  nitrate,  0*4  grm. 

The  solutions  thus  obtained  were  oxidised  with  per- 
manganate and  sulphuric  acid  diluted  to  1  litre,  and  the 
iron  estimated  as  previously  described.  The  results  ob- 
tained are  given  below,  the  letters  attached  denoting  to 
which  of  the  preceding  series  they  severally  belong,  and 
from  them  it  will  be  seen  that  the  presence  of  these  salts 
has  little  or  no  effect. 

It  was  also  found  that  neutral  organic  matter  is  not 
detrimental  to  the  method. 

With  reference  to  the  delicacy  of  the  method  it  was 
found,  as  a  mean  of  seven  experiments,  that  0-0055  m.grm. 
of  iron  gives  a  very  distinct  colour  on  the  surface,  and  that 
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0*015  m.grm.  gives  a  blue  colour  on  being  6tirred  with 
200  c.c.  of  water,  and  therefore  that  i  part  of  iron  pro- 
duces a  blue  colouration  in  13,000,000  parts  of  water 
containing  ferrocyanidc  of  potassium  and  nitric  acid. 
According  to  Hartig,'  however,  1  part  of  iron  (in  the  form 
of  sulphate)  only  produces  a  colour  in  600,000  parts  of 
water  containing  ferrocyanide.  The  difference  of  these 
results  is  due  to  the  effect  which  the  presence  of  the  small 
quantity  of  free  nitric  acid,  added  in  the  new  method,  has 
in  increasing  the  delicacy  of  the  reaction. 

As  to  the  smallest  differences  of  reading  which  can  be 
detected,  it  was  found  that  when  any  quantity  of  iron 
solution  below  1  c.c.  had  been  added,  a  difference  of 
O  05  c.c.  can  be  discriminated  ;  above  1  and  below  S  c.c, 
a  difference  of  01  c.c. :  above  2  and  below  4  c.c,  a 
difference  of  0  2  c.c;  and  above  4  and  below  5  c.c,  a  dif- 
ference of  0  3  c.c. 

The  following  are  a  few  samples  of  different  waters  in 
which  the  iron  has  been  determined  as  described  above  :— 


think  it  right  (whilst  stating  my  experience  of  many  years' 
duration  to  be  that  the  Manchester  Corporation  water 
when  cold  does  not  take  up  lead  from  the  pipes  under 
ordinary  circumstances)  to  guard  persons  from  using  for 
drinking  purposes  water  drawn  from  hot-water  cisterns 
made  of  lead. 

My  friend,  Mr.  Melland,  Surgeon,  of  Rusholme,  handed 
to  me  a  white  powder  taken  from  the  inside  of  the  covering 
of  his  leaden  hot-water  cistern,  which  presented  a  honey- 
combed surface,  and  in  many  places  stalaclitic  masses 
hung  down  which  were  from  \  to  I  of  an  inch  in  length. 

This  powder  consisted  of  ahydrocarbonate  of  lead, giving 
the  following  results  of  analysis  :•  - 

Lead  oxide  (PbO)   85  67 

Carbonic  acid  (COa)   12-12 

Water  (Ha0)    2  21 

ICO'OO 

It  was  doubtless  formed  by  the  solvent  aftion  of  the 


Parts  per  1,000,000. 


Dale. 

Feb.  14 
Mar.  20 

July_i5 

Aug.  31 
Sept.  1 
».  2 

Sept.  3 

Sept.  4 

Sept.  5 

Feb.  ig 
Feb. - 
Feb.  16 
Feb.  18 
Feb.  23 


Name  of  Water. 


Manchester  Water  Supply 
»• 
>• 


Jan.  3 
Feb.  — 
an.  3 
eb.- 


Jan.  3 


Amount 
used  in 
Analysis* 
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The  author  horKis  shortly  to  bring  an  analysis  of  this  water  before  ths  Society. 


PROCEEDINGS  OF  SOCIETIES. 

MANCHESTER  LITERARY  AND  PHILOSOPHICAL 
SOCIETY. 

Ordinary  Meeting,  November  3,  1874. 

Rev.  William  Gaskell,  M.A.,  Vice-President,  in  the 

Chair. 

Mr.  William  Carleton  Williams,  F.C.S. ;  Mr.  Harry 
Grinishaw,  F.C.S.  ;  and  Mr.  William  E.  A.  Axon, 
M.R.S.L.,  F.S.I. ,  were  elected  Ordinaiy  Members  of  the 
Society. 

"  On  the  Corrosion  of  Leaden  Hot-uater  Cisterns,"  by 
Professor  H.  E.  Roscot,  F.R.S.,  &c. 

As  the  question  of  the  occurrence  of  lead  in  town's 
water  has  been  brought  forward  in  the  daily  papers.  I 

•  Journ.  PtaM,  Chtm.,  22,  jt. 


condensed  water  containing  oxygen  upon  the  metal  and 
the  subsequent  formation  of  the  insoluble  hydrocarbonate, 
and  there  can  be  little  doubt  that  water  drawn  from  such 
a  cistern  would  be  contaminated  with  lead. 

"  Oh  an  Improvement  of  the  Bunsen  Burner  for  Spectrum 
Analysis."  By  F.  Kingdom,  Assistant  in  the  Physical 
Laboratory,  Owens  College. 

The  students  in  the  Physical  Laboratory  of  Owens 
College  having  occasionally  experienced  some  difficulty  in 
obtaining  the  spectra  of  some  salts  with  the  ordinary 
Bunsen,  through  apparently  a  deficiency  of  pressure  in 
the  gas,  it  occurred  to  me  that  the  amount  of  light  even  at 
this  deficient  temperature  might  be  increased  by  multi- 
plying the  number  of  luminous  points.  This  is  accom- 
plished by  broadening  out  the  flame  of  the  Bunsen,  that  is, 
causing  the  gas  to  issue  through  a  narrow  slit  instead  of 
a  round  hole.  We  have,  so  far,  only  made  a  rough 
experiment,  the  slit  being  about  I  in.  long  and  Jin.  wide. 
The  result  is,  as  expected,  a  more  brilliant  spectrum. 
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"On  the  Existence  of  a  Lunar  Atmosphere.*'   By  David 

WlNSTANLBY. 

The  non-existence  of  a  lunar  atmosphere  is  spoken  of 
by  many  astronomical  writers  as  confidently  as  if  it  were 
a  demonstrated  fad.  It  is  certain,  however,  that  it  is  not 
a  demonstrated  fact,  and  it  is  certain,  also,  that  if  a  fact 
at  all,  it  is  undemonstrable. 

The  failure  of  any  optical  test,  however  delicate,  to 
detect  the  existence  of  such  an  atmosphere  still  leaves 
another  alternative  open  to  us  than  the  inference  of 
atmospheric  non-existence,  namely,  the  existence  of  an 
atmosphere  in  quantity  below  the  minimum  discernible  by 
the  means  employed. 

The  non-existence  of  an  atmosphere  about  the  moon 
comparable  in  density  with  that  which  surrounds  the 
earth,  may  indeed  be  regarded  as  an  established  fait ;  but 
the  total  non-existence  of  such  an  atmosphere  is  certainly  ] 
an  unwarranted  conclusion. 

I  shall  endeavour  to  show  presently  that  the  refraction 
of  a  ray  of  light  is  not  the  most  delicate  test  which  can 
be  employed  for  the  determination  of  the  point  in  question. 
But  even  this  test  has  yielded  indications  which  astrono- 
mers of  note  have  construed  into  evidence  of  a  lunar 
atmosphere  of  considerable  attenuation.  Arago,  for 
instance,  has  observed  on  more  than  one  occasion  the  appa- 
rent adhesion  of  a  star  for  three  or  four  seconds  to  the  dark 
limb  of  the  moon  after  it  had  been  perceived  to  be  in  con- 
tatt  with  it,  and  he  has  also  observed  a  very  sensible 
diminution  of  brightness  previous  to  immersion. 

From  the  distortion  of  the  visible  segment  of  the  solar 
disc,  observed  by  Euler  during  the  eclipse  of  1748,  Du 
Sejour.  after  making  corrections  for  the  effects  of  irradia- 
tion, arrived  at  the  conclusion  that  the  moon  possesses  an 
atmosphere  having  a  horizontal  refraction  of  1-5",  and 
which  is  therefore  1*400  times  more  rare  than  common 
atmospheric  air  upon  the  surface  of  the  earth. 

A  phenomenon  similar  in  kind  to  the  twilight  of  the 
earth  has  been  recognised  by  Shroeter,  in  the  form  of  a 
faint  crepuscular  light  extending  from  each  of  the  lunar 
cusps  along  the  circumference  of  the  unenlightened  por- 
tion of  her  disc,  from  which  he  has  been  enabled  to  deduce 
the  existence  of  an  atmospheric  envelope  about  our 
satellite  capable  at  an  elevation  of  5000  feet  above  her 
surface  of  causing  a  sensible  inflexion  of  the  light  pro- 
ceeding from  a  celestial  body.  But  as  the  moon  would 
describe  an  arc  representing  this  amount  in  less  than  two 
seconds  of  time,  "the  circumstance  has  been  adduced  as 
affording  a  sufficient  explanation  of  the  difficulty  of  detect- 
ing a  lunar  atmosphere  in  the  phenomena  of  occupations." 

Chromatic  dispersion  is  the  test  which  in  certain  cir- 
cumstances at  any  rate  seems  to  offer  better  opportunities 
for  ascertaining  positively  the  existence  of  a  lunar  atmo- 
sphere than  the  test  of  simple  refraction.  It  would  cause 
the  colour  of  an  occulted  object  to  change,  making  it 
green,  and  finally  blue  at  the  instant  of  disappearance. 

The  direct  telescopic  observation,  by  which  alone  this 
appearance  could  be  noticed,  would,  from  the  operation  of 
circumstances  upon  which  I  need  not  dwell,  probably  lead 
only  to  results  of  uncertainty.  At  the  same  time  it  is  but 
proper  to  remark  that  appearances  have  been  observed  at 
eclipses  of  the  son  suggestive  of  this  phenomenon,  and 
which  have  been  interpreted  by  Flamsteed  as  indicating 
the  existence  of  a  lunar  atmosphere.  The  particular 
circumstances  in  which,  as  I  take  it,  chromatic  dispersion 
may  afford  weighty  evidence  of  the  existence  of  a  lunar 
atmosphere  occur  when  the  body  occulted  by  the  moon  is 
one  of  considerable  angular  magnitude  and  great  intrinsic 
splendour.  Then  it  is  manifest  that  the  chromatic  disper- 
sion effected  by  such  an  atmosphere  would  cause  the 
projections  of  prismatic  bands  upon  the  earth,  forming,  as 
it  were,  an  iris  on  the  borders  of  the  shadow,  and  bathing 
the  landscape  and  the  clouds  in  all  the  rainbow  hues. 
These  circumstances  it  will  be  seen  exist  during  the  totality 
of  a  solar  eclipse,  and  the  rainbow  hues  bathing  alike  the 
landscape  and  the  sky,  which  I  have  indicated  as  the 
nevitable  consequences  of  chromatic  dispersion  by  a  lunar 


atmosphere,  would  seem  to  be  almost  constant  accompani- 
ments of  such  eclipses.  "  As  early  as  the  year  840  it  was 
remarked  that  during  the  total  eclipse  of  the  sun  which 
happened  in  that  year  the  colours  of  objects  on  the  earth 
were  changed."  "Kepler  mentions  that  during  the 
eclipse  which  occurred  in  the  Autumn  of  1590  the  reapers 
in  Styria  noticed  that  everything  had  a  yellow  tinge." 
whilst  during  that  which  took  place  in  1706  objects  were 
observed  to  change  their  colour,  now  appearing  of  an 
orange-yellow,  and  now  of  a  reddish  tinge. 

The  illustrious  Edmund  Halley  remarked  that  the  face 
and  colour  of  the  sky  were  changed  during  the  eclipse 
observed  by  him  in  1715.  "  The  serene  azure  of  the  sky," 
he  says, "  turned  to  a  more  dusky  livid  colour,  intermingled 
with  a  tinge  of  purple,  and  grew  darker  and  darker  until 
the  total  immersion  of  the  sun."  Sir  John  Clarke,  in  his 
account  of  the  eclipse  of  1737,  statea  that  "the  ground 
was  covered  with  a  dark  greenish  colour,"  whilst  in  the 
eclipse  of  1842  "it  was  universally  remarked  that  the 
colours  of  terrestrial  objects  were  changed."  Mr.  Hind 
says  that  after  the  totality  had  commenced  "  the  southern 
heavens  were  of  a  uniform  and  purple  grey."  "  In  the 
zenith  and  north  of  it  the  heavens  were  of  a  purplish  violet, 
while  in  the  north-west  and  north-east  broad  bands  of 
yellowish  crimson  light,  intensely  bright,  produced  an 
effect  which  no  person  who  witnessed  it  can  forget." 
"  The  crimson,"  he  says, "  appeared  to  run  over  large  por- 
tions of  the  sky,  irrespective  of  the  clouds"  a  circumstance 
certainly  suggestive  of  a  cause  differing  from  that  which 
gives  rise  to  the  hues  of  sunset.  "  All  nature,"  continues 
Mr.  Hind,  "seemed  to  be  overshadowed  by  an  unnatural 
gloom  ;  the  distant  hills  were  hardly  visible ;  the  sea 
turned  lurid  red,  and  persons  standing  near  the  observer 
had  a  pale  and  livid  look."  Not  only  did  the  colour* 
"run  over  large  portions  of  the  sky,  irrespective  of  the 
clouds,"  but  they  were  visible  at  stations  so  remote  from 
one  another  as  to  give  additional  assurance  of  an  extra- 
terrestrial origin.  The  distribution  of  the  colours  observed 
by  Mr.  Hind  at  Reevelsberg  is  consistent  with  the  theory 
of  their  production  by  the  chromatic  dispersion  of  a  lunar 
atmosphere,  whilst  the  order  of  their  succession,  as  stated 
by  Sig.  Piola  who  observed  in  Italy,  and  the  Midden 
change  of  colours  noticed  by  Mr.  Lowe,  and  which  took 
place  as  the  shadow  swept  along,  afford  confirmation  of 
the  theory. 

It  has  been  suggested  by  Mr.  Lockyer  that  the  colours 
projected  upon  the  landscape  during  the  continuance  of  a 
total  solar  eclipse  may  be  those  of  various  layeis  of  the 
chromosphere  alternately  disclosed  by  that  great  screen 
the  moon  in  its  passage  over  the  solar  disc.  Manifestly, 
however,  the  purity  of  some  of  the  colours  would  be 
interfered  with,  assuming  them  to  be  produced  in  this 
manner,  and  the  yellow  which  is  so  frequently  seen  would 
seem  to  be  unaccounted  for.  It  is  not  unlikely  that 
further  and  special  observations  will  be  required  to  say  of 
either  of  these  theories  that  it  may  or  may  not  be  maintained 

In  the  meantime,  considering  that  the  non-existence  of 
a  lunar  atmosphere  is  undemonstrated  and  undemon- 
strable, that  it  is  in  opposition  to  analogy,  and  that  even 
simple  refraction  has  given  evidence  of  such  an  incon- 
siderable atmospheric  envelope  as  we  might  at  most 
expect  a  body  of  the  moon's  small  mass  to  have,  it  cer- 
tainly seems  to  me  that  the  balance  of  probability  lies  in 
favour  of  the  theory  that  the  rainbow  hues  observed  at 
total  eclipses  of  the  sun  are  really  the  results  of  chromatic 
dispersion  effected  by  a  lunar  atmosphere. 


CORRESPONDENCE. 


GASEOUS  VOLUMES  AND  SPECIFIC  GRAVITIES. 

To  the  Editor  of  the  Chemical  News. 
Sir,— I  am  glad  to  see  in  your  columns  another  com- 
munication on  the  above  subject  from  Sir  F.  C.  Knowlet, 
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for  the  unfortunate  datum  in  bis  original  paper  has  prob- 
ably drawn  the  attention  of  tome  of  your  readers  from  the 
views  he  sought  to  illustrate.  Some  of  these  views,  by 
the  mere  faa  of  their  statement  by  him,  indicate  either 
real  ambiguity  in  the  language  of  chemistry,  or  at  least 
imperfelt  or  erroneous  enunciations  in  the  books  he  con- 
sulted, while  others  are  not  without  interest  of  a  wider 
kind. 

If  in  the  two  equations  A+B  =  C  and 

a  +  b  e 
we  assign  to  the  letters  the  meanings  mentioned  in  the 
original  paper  {Chemical  News,  vol.  xxx.,  p.  199),  the 
first  equation,  in  which  of  course  the  sign  =  implies 
numerical  equality,  with  all  the  consequences  that  result 
therefrom,  is  the  expression  of  the  widest  inductive 
generalisation  of  chemistry,  namely,  that  which  affirms 
that  the  quantity  of  matter  is  unchangeable.  But  the 
being  as  the  obvious  relation 
weight 


specific  gravity 
indicates  a  statement  to  the  effect  that  the  volume  of  a 
compound  gas  is  always  equal  to  the  sum  of  the  volumes 
of  its  components  before  combination  embodies  a  propor- 
tion to  which  no  one  acquainted  with  the  elementary  fact 
of  chemistry  would  advisedly  assent.  It  is  indeed  the  alge- 
braical form  of  the  fallacy  which  the  author  supposed  had 
obtained  credit  among  chemists,  namely,  "that  the 
numerical  relation  between  the  atomic  weights  and  that 
between  the  atomic  volumes  are  identical."  I  imagine 
that  this  notion  was  derived  from  some  loosely  worded 
statement  of  the  fact  that  the  same  equation  which 
expresses  the  relative  weights  of  the  substances  concerned 
in  a  reaction,  expresses  also,  if  it  be  properly  written,  the 
relative  gaseous  volumes,  e.g.  :— 

2H10+01~2H10 
aNHj  =  N,+3Ha 
The  sign  of  equality  applies  only  to  the  ponderal  rela- 
tions, but  the  coefficients  of  the  molecular  expressions 
inform  us  also  of  the  relative  volumes  concerned,  while 
the  sign  =•  in  regard  to  them  merely  separates  the  pro- 
ducts of  the  reaction  from  the  substances  which  enter 
into  it.  Some  authors  have  expressed  such  volumetric 
results  thus  :— 

2  Vols.  +  I  VOl.  =  2  Vols. 
2  VOls.  a  I  Vol. +3  Vols. 

This  appears  a  forced  and  unnecessary  use  of  the  sign 
of  equality,  for  the  short  word  "yield"  would  clearly 
express  the  real  meaning.  The  adoption  of  (4-)  the  sign 
of  division,  in  such  relations,  would  be  of  advantage  only 
in  expressing  condensation  ratios.  I  believe  also  that 
our  chemical  notation  which  uses  juxtaposition  and  the 


sign  +  with  different  significations 


immensely 


in  clearness  and  compactness  by  the  substitution  of  the 
additive  sign  for  the  former,  and  conformity  to  algebraic 
conventions  would  be  dearly  paid  for  by  the  confusing 
array  of  brackets  which  would  become  necessary. 

The  statement  which,  it  appears,  the  author  had  in 
view  when  he  applied  the  reductio  ad  absurdum  test,  docs 
not  present  itself  in  the  original  paper  in  connection  with  the 
foot-note,  which,  as  printed,  is  made  to  refer  to  quite 
another  statement,  namely,  that  from  which  I  said  that 
the  value  0*414  as  the  density  of  carbon  vapour  was 
deducible.  This  number,  Sir  F.  C.  Knowles  says,  is 
inaccurate,  being  only  half  the  correct  value.  But  this 
number  and  the  statement  from  which  it  is  derived  are  as 
correa  as  those  which  he  now  substitutes  in  his  letter. 
Both  depend  entirely  in  each  case  upon  the  atomic  con- 
stitution we  choose  to  attribute  to  the  carbon-gas  mole- 
cule, and  experimental  data,  and  adequate  grounds  for 
analogical  reasoning  are  alike  wanting,  carbon-gas  being 
purely  imaginary  so  far  as  regards  a  direct  determination 
of  its  density,  and  the  element  itself  in  many  respects  j 


In  the  original  paper  the  author  desires  "  some  happy 
hypothesis  ...  to  determine,  a  priori,  the  specific  gravity 
of  a  molecule  from  the  separate  specific  gravities  of  its 
constituent  atoms,"  and  in  his  letter  he  says—"  If  we  are 
ever  able  to  express  the  specific  gravity  of  a  compound  in 
a  funaion  of  the  specific  gravities  of  the  components,  all 
the  latter  must  be  included."  No  doubt.  Unless  I  mis- 
understand his  meaning,  I  think  we  already  possess  this 
happy  hypothesis  in  that  of  Avogadro,  as  a  consequence 
of  which,  when  we  know  what  are  the  constituent  atoms 
of  a  molecule,  we  find  the  specific  gravity  (hydrogen  «=  1) 
by  taking  half  the  sum  of  the  atomic  weights.  But  as  a 
matter  of  fact  the  hypothesis  is  worked  the  other  way,  for 
chemists  constantly  determine  the  molecular  constitution 
from  the  specific  gravity,  which  furnishes  a  criterion  that 
other  considerations  may  confirm,  but  which  they  are 
never  permitted  to  overthrow.  Let  us  suppose,  however, 
that  assuming  the  specific  gravity  of  hydrogen  gas  as 
unity,  we  have  ascertained  that  of  carbon  gas  to  be  12. 
Now  any  funaion  of  the  numbers  1  and  12  which  possibly 
could,  in  each  particular  case,  express,  a  priori,  the 
gaseous  densities  of  the  numberless  compounds  of  hy. 
drogen  and  carbon,  must  have  a  factor  determined  by 
some  circumstances  or  property  belonging  to,  and  serving 
to  identify,  the  hydrocarbon  in  question.  If  the  numbers 
of  the  atoms  of  each  constituent  which  build  up  the 
molecule  are  supposed  known,  we  have  already  the 
author's  desideratum ;  but,  as  already  stated,  chemists 
reason  from  the  specific  gravity  to  the  molecular  consti- 
tution. If  it  be  not  the  latter  which  is  to  supply  the  par- 
ticular factor  for  each  case,  in  what  circumstance  peculiar 
to  each  hydrocarbon  must  it  be  sought  ?  What  would  be 
the  gain  to  science  were  the  specific  gravity  determinable 
a  priori  in  each  case,  if  the  observations  necessary  for  its 
determination  should  be  of  a  more  complicated  character 
than  the  direa  measurement  of  the  density  ?  Even  the 
advantage  to  theory  which  might  accrue  by  thus  esta- 
blishing an  invariable  conneaion  between  density  and  the 
more  complicated  circumstances,  would  equally  result 
from  the  tracing  back  of  the  conneaion  from  the  more 
easily  reached  starting-point.  It  is,  in  truth,  the  gaseous 
density  which  furnishes  (the  percentage  composition  of  a 
substance  being  known)  the  most  reliable  datum  for  the 
determination  of  the  molecular  constitution,  and  specific 
gravities  derive  all  their  importante  in  Chemistry  from 
this  faa.  It  would  be  interesting  to  learn  from  Sir  P.  C. 
Knowles  by  what  more  easily  observed  property  or  iden- 
tifying circumstance  he  can  imagine  hydrocarbons  (say) 
to  furnish  the  additional  faaor  for  the  desired  funaion.— 
I  am,  &c, 

R.  Routledoe. 

LoQJon,  November  30,  1874. 


IRON    IN  CHAR. 

To  the  Editor  of  the  Chemical  News. 
Sir, — In  the  Chemical  News  of  November  27th,  there 
appears  a  letter  from  Mr.  Martin  Murphy,  of  Liverpool, 
with  regard  to  my  paper  on  ferrous  sulphide  in  char. 

In  Mr.  Martin  Murphy's  communication  there  are  one 
or  two  points  which  seem  to  concern  me,  and,  with  your 
permission,  I  will  briefly  refer  to  them  in  order : — 

The  amount  of  sulphur  evolved  from  any  char,  as  HtS 
by  means  of  HCI,  does  not  express  the  total  amount  of 
that  element  existing  in  the  state  of  sulphides.  This  I 
hope  to  show  shortly  as  the  result  of  experiment.  Let 
Mr.  Murphy,  if  he  doubts,  take  a  sample  of  any  char  rich 
in  sulphides,  and  evaporate  to  dryness  with  HCI  at  ioo°. 
Then  let  him  digest  the  powdered  residue  with  rectified 
carbon  disulphide,  whose  purity  has  been  previously 
verified.  On  evaporation,  he  will  obtain  a  weighable 
amount  of  sulphur.  I  merely  mention  this  in  passing,  as, 
with  all  due  reaped,  Mr.  M.  Murphy's  method  of  esti- 
mating sulphides  appears  rather  antiquated.  He  grounds 
his  disbelief  of  the  existence  of  FeS  in  char,  upon  the 
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assertion  that  in  certain  samples  he  found  too  little  iron 
o  satisfy  all  the  sulphur  evolved  by  HC1.  Well,  what- 
ever sulphur  was  left  over  should  have  been  calculated 
as  calcium  sulphide.  There  are  two  kinds  of  sulphides, 
which,  for  the  sake  of  using  their  names  in  a  sugar-house, 
we  may  term— i.  Temporary  sulphur.  2.  Permanent 
sulphur. 

It  is  of  the  utmost  importance  to  all  refiners  that 
chemists  should  most  distinctly  specify  in  their  reports  I 
how  much  of  each  of  these  two  sulphides  any  char  con- 
tains.— t.  Given,  a  char  containing  hardly  any  iron,  when 
heated  sufficiently  to  produce  sulphides,  of  course  they 
will  be  those  of  calcium.  After  passing  through  the  round 
of  treatment,  on  arriving  at  the  kiln-head  sulphides  will 
be  found  absent.  They  are  temporary,  and  easily  remov- 
able. 

2.  Given,  a  char  containing  iron  equivalent  to  the 
amount  of  sulphur  originally  existing  as  calcic  sulphate 
on  beginning  the  round.  The  iron  will  snatch  the  sul- 
phur from  the  calcium  in  the  event  of  the  reduction  of 
calcic  sulphate,  and  no  amount  of  routine  sugar-house 
treatment  will  ever  remove  ferrous  sulphide.  It  is  quite 
permanent. 

Between  the  two  varieties  occur  many  gradations. 
Some  samples  contain  little  or  no  FeS,  and  a  large  per-  ! 
centage  of  calcium  sulphides ;  more  arc  of  the  permanent 
variety,  and  have  no  calcium  sulphides  present. 

These  statements  are  founded  upon  the  sure  ground  of 
experiment,  and  Mr.  Murphy  must  supply  experiments  in 
refutation.— I  am,  &c. 

R.  Frazer  Smith. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 

Not  1.  Alldeerees  of  temperature  are  Centigrade,  onlessotberwiee 
expressed. 

Compttt  Rendut  Hebdomadaires  des  Stances  di  V Academic 
dtt  Sciences,  No.  17,  Oftober  26,  1874. 
Composition  and  the  Physiological  Properties  of 
Coal. Tar. — M.  Dumas. — The  author  examines  coal-tar 
with  reference  to  its  power  of  destroying  insects,  and 
especially  the  phylloxera.  He  finds  that  its  efficacy  lies 
in  the  volatile  constituents,  and  especially  in  the  hydro- 
carbons boiling  below  180°. 

Eighth   Note  on  the   Electric    Conductivity  of 
Bodies   of   Medium   Conducting   Power.— Th.  du 
Moncel.— In  this  paper  the  author  examines  the  con- 
ducting power  of  tissues,  which,  being  all  more  or  less 
hygroscopic,  yield  very  different  results,  according  to  the 
amount  of  moisture  in  the  air,  the  hour  of  the  day,  and 
the  temperature.    In  performing  these  experiments  the 
specimens  of  tissues  under  examination  have  been  inter-  | 
posed  between  two  platinum  electrodes,  so  that  the  re- 
sistance would  be  represented  by  their  thickness.  Silks 
and  woollens  gave  unexpected  results,  for  in  all  experi- 
ments made  with  a  relatively  low  degree  of  moisture  (36s 
of  the  hair  hygrometer),  woollens  showed  less  conductivity 
than  silk.    Black  silks  caused  the  galvanometer  to  deviate 
sometimes  40%  whilst  coloured  silks  left  it  unaffected. 
The  dearest  blacks  produced  the  smallest  deviation.  It 
follows  from  these  experiments  that  silks  supposed  to  be 
insulators  are  not  so ;  and  in  dry  weather  woollens  are 
superior  as  insulators,  at  least  as  regards  voltaic  currents. 
The  apparent  results  of  colour  become  intelligible  when 
we  learn  that  most  black  silks  are  utighted,  t'.^.,  saturated 
with  certain  matters  which  combine  with  the  silk,  and 
increase  its  weight  to  the  extent  sometimes  of  300  per  cent. 
In  the  better  class  of  silks  the  weighting  ranges  from  to  to 
Co  per  cent.    This  increase  of  weight  is  generally  pro- 
duced by  passing  the  silks  alternately  through  baths  of 
ron  and  of  tannin.   Hence  such  silks  are  covered  with  a 
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hygroscopic  and  conductive  layer.  With  coloured  silks 
this  practice  does  not  prevail,  as  the  manufacturers  have 
not  succeeded  in  weighting  them  beyond,  at  the  outside, 
10  per  cent.  The  author  raises  the  interesting  question 
whether  the  electro-conductivity  of  black  silks  might  not 
furnish  an  approximate  method  of  determining  the  degree 
of  adulteration,  care  being  taken  to  experiment  at  a  con- 
stant temperature  and  degree  of  moisture  ?  Linens 
absorb  moisture  from  the  air  the  most  eagerly,  and  give 
the  widest  deviations.  Cottons  conduct  well,  though  less 
perfectly  than  linens.  The  galvanometric  indications  are 
so  precise  for  different  kinds  of  woven  tissues  that  it  is 
possible  by  this  means  to  detect  silk  or  woollen  stuffs 
mixed  with  cotton  or  linen.  Thus  common  Orleans  (wool 
aud  cotton)  gave  a  deviation  of  7",  whilst  wool  gave  0°, 
and  jaconet  of  the  same  thickness  13°.  The  effects  of 
polarisation  are  less  distinct  with  tissues  than  with 
mineral  bodies.  As  with  feeble  conductors  they  always 
present  efforts  very  different,  according  to  the  direction  of 
the  currents,  the  author  was  induced  to  make  a  series  of 
special  experiments,  taking  minerals  as  a  starting-point. 
These  experiments  have  presented  the  phenomenon  of 
polarisation  under  a  new  light.  It  may,  in  fact,  happen 
in  these  conditions  that  for  a  certain  direction  of  the  cur- 
rent of  the  battery  the  effects  of  polarisation  occasion  a 
successive  augmentation  of  the  intensity  of  the  current, 
whilst  for  the  opposite  direction  they  occasion  a  consider- 
able and  very  rapid  diminution.  It  may  even  happen 
that  the  current  remains  invariable  in  spite  of  an  energetic 
polarisation  ;  and,  what  is  still  more  curious,  the  current 
of  polarisation  after  the  interruption  of  the  current  of  the 
battery  is  more  considerable  in  the  first  case  than  in  the 
second.  These  effects  are  especially  manifested  in 
siliceous  minerals. 

Fermentation  of  Apples  and   Pears.  —  MM.  G. 

Lechaitier  and  F.  Bellamy.  —In  a  memoir  presented  to 
the  Academy  in  November,  1872,  the  authors  made  known 
the  results  of  experiments,  showing  that  carbonic  acid  and 
alcohol  originate  in  fruits  kept  in  closed  vessels,  and 
secluded  from  the  oxygen  of  the  air,  without  the  possi- 
bility of  finding  an  alcoholic  ferment  in  their  interior. 
M.  Pasteur  deduces  from  his  theory  of  fermentation  the 
conclusion  that  the  formation  of  alcohol  is  due  to  the 
continuation  of  the  physical  and  chemical  life  of  the  fruit 
cells  in  new  conditions,  similar  to  those  of  the  cells  of 
ferments.  Experiments  on  various  fruits,  carried  on  by 
the  authors  during  the  years  1872,  1873,  and  1S74,  give 
results  which  the  authors  regard  as  a  demonstration  of 
this  view. 

Absorption  of  Gas  by  Iron  Wires  Re-heated  to  Red- 
ness and  Quenched  in  Dilute  Sulphuric  Acid. — M.  D. 
Sevoz.— In  wire-drawing,  when  the  maker  has  arrived  at  a 
certain  gauge,  he  is  obliged,  in  order  to  draw  the  wire  finer, 
to  re-heat  to  redness  in  cast-iron  stoves,  closed  as  hermeti- 
cally as  possible,  and  then  to  quench  in  water  containing 
2*3  per  cent  of  monohydrated  sulphuric  acid.  It  often 
happens  that  iron  wire  which  has  undergone  these  two 
operations,  for  instance,  at  No.  18  (34- rothsof  a  millimetre), 
becomes  brittle  when  it  has  reached  No.  8  (13-ioth).  If 
the  wire  is  broken,  and  the  fracture  plunged  into  a  glnss 
of  water,  rapid  and  numerous  bubbles  of  gas  are  seen  to 
escape.  The  author  has  collected  this  gas,  mixed  it  with 
air.  and  obtained  a  distinct  explosion,  but  has  not  been 
able  to  decide  whether  it  is  carbonic  oxide  or  hydrogen. 
The  presence  of  a  small  quantity  of  this  gas  renders  the 
metal  brittle.  When  the  wire-drawers  meet  with  pieces 
of  brittle  wire  they  ascertain,  by  putting  saliva  upon  the 
fracture,  whether  the  brittleness  is  due  to  gas.  If  this  is 
the  case  they  lay  the  wire  aside  for  five  to  eight  dav«. 
when  the  gas  is  found  to  have  disappeared,  and  the  wire 

I  rssumes  its  ordinary  malleability. 

Isomerism  of  Perbromide  of  Acetylen  and  Tetra- 
Bromated  Hydride  of  Ethylen.— M.  E.  Bourgoin.— 
The  author's  experiments  establish  the  isomerism  of  these 

1  two  bodies. 
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Decomposition  of  Certain  Salts  by  Water. — M.  A. 

Ditte. — In  this  paper  the  author  examines  the  decompo- 
sition of  the  nitrate  of  bismuth,  BiO3.3NO5.3HO ;  the  sub- 
nitrate,  BiOj.NOj.HO;  and  the  sesquichloride  of  antimony 
in  contact  with  water.  He  finds  that  the  subnitrate  of 
bismuth,  in  contact  with  boiling  water,  is  decomposed 
until  the  water  contains  about  4-5  grms.  of  free  acid  per 
litre.  On  exhausting  this  salt  with  boiling  water  we 
obtain  a  new  basic  nitrate,  answering  to  the  formula 
aBiOj.NOj,  and  having  no  marks  of  cystallisation. 

On  Electro-Magnets. —  M.  Deleuil. —  The  author, 
making  investigations  on  the  method  of  removing  from  the 
"slip"  destined  for  the  manufacture  of  porcelain  the  particles 
of  iron  which  they  contain,  substituted  electro-magnets 
for  the  permanent  magnets  previously  employed.  As, 
however,  they  require  to  be  continually  plunged  into  the 
slip,  it  is  necessary  to  secure  the  electro-magnet  against 
the  penetration  of  the  liquid  into  the  coil.  He  con* 
strutted  an  electro-magnet,  of  which  the  middle  and  the 
two  extremities  are  of  iron,  as  well  as  the  exterior  arma- 
ture, which  covers  the  coil  only  in  part.  The  two  ex- 
tremities of  this  armature  are  separated  by  a  ring  of  brass, 
representing  about  the  third  of  its  length.  The  folds  of 
the  helix  are  perfectly  secure,  and  during  the  passage  of 
the  current  a  magnetic  mass  is  obtained,  which  readily 
withdraws  all  particles  of  iron  from  the  slip. 

L  ie  big's  Annalen  der  Chemle  und  Pharmacit. 
September  19,  1874. 
Ludwigit — a  New  Mineral  from  Banat.  —  G. 
Tscbermak. — Specimens  of  this  mineral  have  been 
recently  brought  from  Morawitza.  It  consists  of  fine, 
generally  parallel  fibres,  whence  recent  specimens  have 
a  silky  lustre.  The  colour  is  blackish  green,  but  there  is 
a  modification  almost  black  with  a  violet  cast.  It  is  very 
tough,  and  the  fibres  are  not  easily  separated  from  each 
other.  They  are  sometimes  8  centimetres  in  length. 
The  mineral  is  accompanied  by  magnetite  in  the  shape  of 
small  grains,  which  intersect  the  mass  in  threads  and 
veins.  Granules  of  calcite  are  also  met  with.  In  hard- 
ness the  mineral  is  equal  to  apatite.  Its  sp.  gr.  ranges 
from  3-907  to  4-016.  The  streak  is  blackish  green,  but 
paler  than  the  mass.  The  finest  fragments,  when 
examined  under  a  power  of  zoo  diameters,  are  transparent, 
with  a  greenish  brown  colour.    Its  composition  is— 

Boracic  acid  1609 

Oxide  of  iron   39'9J 

Protoxide  of  iron   12-46 

Magnesia   3169 

10016 

Glycerin  Ether.— V.  von  Zotta.— Not  adapted  for  ab- 
straction. 

Conversion  of  Benzol-Disulph-Acid  into  Tere- 
phthalic  Acid.— R.  Fittig. — The  author  maintain?,  in 
opposition  to  Prof.  Barth,  that  benzol-disulph-acid  yields 
only  terephthalic  acid,  and  not  a  trace  of  isophthalic  acid. 

Structure  of  Pinacolin.— A.  Butlcrow. — A  hypothetical 
paper. 

Let  Mondes,  Rtvut  Hebdomadaire  dts  Sciences,  par  L'Abbe" 
Moigno,  No.  7,  1874. 
Dilatations  due  to  Electricity. — M.  H.  Streintz  has 
made  a  series  of  experiments  on  the  increment  of  length 
in  bars  of  different  metals  traversed  by  electric  currents. 
He  finds  that  the  galvanic  current  produces  no  other  modi- 
fication in  the  elasticity  of  a  conducting  wire  than  that 
caused  by  the  rise  of  temperature  occasioned.  Under  the 
influence  of  a  current  a  conductor  expands  more  than  if  it 
bad  been  raised  to  the  same  temperature  without  the  cur- 
rent. To  this  rule  tempered  steel  forms  the  only  excep- 
tion. Galvanic  expansion  does  not  show  itself  imme- 
diately when  the  circuit  is  made,  but  gradually  like  the 
expansion  occasioned  by  heat.   Galvanic  expansion  does 


I  not  appear  to  be  the  consequence  of  an  electro-dynamic 
repulsion,  but  results  rather  from  a  polarisation  of  heat,  or 
a  change  of  direction  of  the  calorific  vibrations. 

Falsification  of  Sugars.— The  Journal  des  Fabricants 
de  Sucre  strongly  denounces  the  fraudulent  applications  of 
caramel  in  the  French  sugar  trade. 

Reagent  for  Arsenic. — Prof.  Hager  recommends  the 
following  method  for  detecting  arsenic  in  the  colours  of 
paper-hangings : — A  little  of  the  paper  is  steeped  in  a  con- 
centrated solution  of  nitrate  of  soda,  obtained  by  dissolving 
this  salt  in  a  mixture  of  equal  parts  alcohol  and  water, 
and  letting  it  dry.  Then  the  paper  is  burnt  upon  a  porce- 
lain saucer.  The  combustion  generally  takes  place  quietly 
and  without  flame.  Water  is  poured  upon  the  ashes, 
potash  in  excess  is  added,  and  the  whole  boiled  and  filtered. 
Dilute  sulphuric  acid  is  added,  and  then  permanganate  of 
potash,  which  is  added  gently  as  long  as  the  red  colour 
disappears  and  give  place  to  a  yellow  under  the  influence 
of  heat.  If  the  liquid  becomes  turbid  it  is  filtered  anew. 
It  is  let  cool,  and  more  dilute  sulphuric  acid  added,  and  a 
small  plate  of  pure  zinc.  This  should  be  done  in  a  flask, 
which  is  then  stoppered  with  a  cork  having  two  slits.  In 
one  of  these  is  placed  a  slip  of  paper,  steeped  in  a  solution 
of  nitrate  of  silver ;  in  the  other,  a  piece  of  parchment 
moistened  with  sugar  of  lead.  If  arsenic  is  present  the 
silver  paper  blackens.  The  lead  paper  only  serves  to 
detect  sulphide  of  hydrogen. 

Sulletin  dt  la  Soc'ute  d' Encouragement  pour  V Industrie 
Nationale,  No.  to,  October,  1874. 

Report  on  the  System  of  Apparatus  for  Lighting 
the  Gas  Burners  in  the  Hall  of  the  National  A  sscm  - 
bly  at  Versailles. — M.  Lissajous. — The  burners  are  lighted 
by  electricity.  A  Ruhmkorff  coil  of  medium  size,  with  an 
automatic  mercurial  interruptor,  is  set  in  action  by  a 
Leclanche'  battery  of  four  elements,  the  zincs  having  a 
surface  of  4  square  decimetres.  These  are  only  equivalent 
to  three  Bunsen  elements  of  a  middle  size,  but  their  dura- 
tion is  much  greater.  Under  the  influence  of  this  battery 
the  coil  gives  sparks  of  15  centimetres.  To  transmit  the 
electricity  to  the  different  lustres  a  special  wire  is  em- 
ployed for  each,  but  the  return  current  passes  through 
one  common  wire. 

Utilisation  of  the  Sewage  Water  of  Paris.— M. 
Durand-Claye. — A  lecture  on  the  methods  of  dealing  with 
sewage.  He  enumerates  three — filtration,  precipitation, 
and  irrigation.  The  first  he  pronounces  impossible.  Of 
the  second  he  speaks  only  in  its  crudest  form,  with  sul- 
phate of  alumina  alone.  He  pronounces  it,  however,  to 
have  given  excellent  results.  Of  irrigation  he  treats  at 
some  length,  without,  however,  pointing  out  any  method 
of  meeting  or  escaping  its  serious  difficulties. 


MISCELLANEOUS. 

The  Royal  Society.— The  following  is  the  list  of  the 
new  Council  elected  at  the  anniversary  meeting  of  the 
Society  on  the  30th  ult.  President :  J.  D.  Hooker,  C.B., 
M.D.,  D.C.L.,  LL.D.  Treasurer:  W.  Spottiswoode, 
M.A.,  LL.D.  Secretaries :  Professor  G.  G.  Stokes,  M.A., 
D.C.L.,  LL.D. ;  and  Prof.  T.  H.  Huxley,  LL.D.  Foreign 
Secretary:  Prof.  A.  W.  Williamson,  Ph.D.  Other  Members 
of  the  Council :  Prof.  J.  C.  Adams,  LL.D. ;  the  Duke  of 
Devonshire,  K.G.,  D.C.L. ;  John  Evans,  Pres.  G.S.,  F.S.A. ; 
Cant.  Frederick  J.  O.  Evans,  R.N.,  C.B. ;  Albert  C.  L.  G. 
Gunther,  M.A.,  M.D. ;  Daniel  Hanbury.  Treas.  L.S. ;  Sir 
John  Hawkshaw,  M.I.C.E.;  Joseph  Norman  Lockyer. 
F.R.A.S. ;  Robert  Mallet,  C.E.,  M.R.I.A. ;  Nevil  S. 
Maskelyne,  M.A. ;  C.  W.  Merrifield,  Hon.  Sec.  I.N.A.; 
Prof.  E.  A.  Parkes,  M.D. ;  Right  Hon.  Lyon  Playfair.  C.B., 
LL.D. ;  A.  C.  Ramsay,  LL.D. ;  Major-General  Sir  H.  C. 
Rawliaaon,  K.C  B. ;  and  J.  Burdon  Sanderson,  M.D. 
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ABRIDGMENTS  OP  PROVISIONAL  AND  COMPLETE 
SPECIFICATIONS. 

Improvements  in  0<  manufacture  cf  manures,  and  in  the  apparatus 
employed  therein.  John  Hcmy  Johnson,  Lincoln's  Inn  Fields,  Middle- 
sex. (A  communication  from  Henri  Antoinc  Prosper  Lisugsrsy, 
chemist,  Paotin,  France.)  March  11,  1874.— No.  885.  This  Invention 
relates  to  the  production  of  manure  by  the  precipitation,  In  a  solid  and 
imputrcscible  form,  whilst  retaining  its  property  of  assimilation  of  the 
nitrogenous  mattercontained  in  solution  in  blood ;  and  to  the  apparatus 
employed  for  that  purpose,  which  apparatus  is  also  applicable  to  the 
manufacture  of  other  manures.  In  carrying  out  this  invention  it  is 
proposed  to  effect  the  precipitation  by  means  of  mineral  acids,  such, 
for  example,  as  sulphuric  acid  or  chlorhydric  acid:  or  of  compounds, 
such,  for  example,  as  sulphate  of  alumina  or  sulphate  of  iron,  or  the 
two  combined,  which  are  mixed  with  the  liquid  blood,  into  which 
there  has  been  previously  introduced  a  soluble  salt  or  compound,  such, 
for  example,  as  an  alkaline  sulphite  or  bisulphite,  or  alkaline  earth; 
or  in  lieu  thcrof,  chloride  of  lime  or  other  hypochlorite  ;  the  liberation 
of  one  of  the  constituent  elements,  say,  for  example,  sulphurous  acid 
or  chlorine,  by  means  of  the  acid  or  body  having  an  acid  reaction 
aubsequently  introduced  into  the  liquid,  effecting,  by  a  reaction  pro- 
duced fr  Dm  molecule  to  molecule  throughout  the  whole  mass,  the  com-  j 
plete  coagulation  of  the  solid  matter  in  the  blood,  and  at  the  same  time 
rendering  such  coagulated  matter  imnutresciblc.  The  precipitated 
matter  is  collected  in  any  suitable  filtering  apparatus,  and  cither 
pressed  into  the  form  of  cakes,  or  dried  in  any  suitable  manner.  The 
apparatus  consists  of  two  series  of  vessels,  through  which  the  blood 
and  acid  arc  respectively  conducted  to  a  common  vessel  below,  in 
which  jheir  admixture  is  effected.  These  vessels  are  provided  with 
suitable  ball  and  other  cocks  for  the  purpose  of  obtaining  a  continuous 
and  proportional  discharge  of  the  liquids,  and  of  intercepting  them  as 
required. 

Improvements  in  the  treatment  of  the  liquors  used  in  scouring  or 
cleaning  v.oi.  Edward  Thomas  Hughes,  of  the  fwm  of  Hughes  and 
Son,  patent  agents.  Chancery  Lane,  Middlesex.  (A  communication 
from  Louis  Gustave  Ghilain  Daudcnart  and  Edmond  Verbcrt,  Kue  da 
Progres  Schaerbc-ek,  Brussels.)  March  13.  1874.— No.  913.  The 
object  of  this  invention  is,  first,  to  extract  the  potash  in  a  xtate  of  car- 
bonate, which  is  us  most  valuable  condition,  by  a  process  which  is  at 
once  economical  and  expeditious;  and,  secondly,  to  completely  extract 
the  greasy  matters  which  separate  from  the  washing  liquors.  The 
process  consists  in  the  employment  either  of  caustic  baryta  or  strontia, 
the  essential  characters  of  which  arc,  first,  to  effect  the  entire  separa- 
tion of  the  greasy  matter  :  secondly,  to  extract  the  carbonate  of  potash 
contained  in  the  washing  liquors  ;  and,  thirdly,  to  effect  the  continuous 
revivification  of  the  baryta  and  strontia  employed. 

Improvem'nls  in  the  manufacture  0/  Prussia!*  of  potash  and  prussiatt 
of  soda,  and  in  the  meant  employed  for  collecting  and  utilising  tht 
gases  and  other  substances  emitted  in  the  manufacture  thereof. 
Samuel  Nield  and  Benjamin  Foster,  both  of  Leeds,  York.  March  ij, 
1874.— No.  014.  Materials  are  placed  in  iron  retort  and  burnt  at 
usual.  Gates  and  other  matters  are  conveyed  into  a  receiver  con- 
taining "liquor,"  consisting  of  a' kali,  acid,  water,  or  their  equivalents: 
a  deposit  of  animal  colouring  matter  and  potath  being  left  it  used 
again,  or  employed  for  dyeing  or  otherwise.  The 
for  illumination  pui 
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Tanning  Rabbit's  Skins. -Will  you  be  kind 
your  correspondents,  to  let  me  know  the  best  way  of 
skins,  &c,  with  the  fur  on,  as  I  am  a  great  sportsm 
to  know  how  to  convert  the  gelatin  of  the  skin  into 
■  solution  of  tannic  acid  do  ?— D.  Lenkard. 
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THE  CONSTITUTION  OF  MUREXIDE. 
By  JAMES  REOCH.  M.A..  M.B. 

In  the  Chemical  News,  vol.  xxx.,  p.  179, 1  described  some 

The 


present  paper  is  a 


new  facts  in  regard  to  murexide. 
continuation  of  these  researches. 

Prout  was  the  first  to  regard  murexide  as  the  ammonium 
salt  of  a  peculiar  acid,  which  he  named  purpuric  acid. 
Licbig  denied  the  existence  of  this  acid,  and  regarded 
murexide  as  an  amide;  but  for  many  years  chemists  have 
reverted  to  Prout's  view,  on  the  double  ground  that  mu- 
rexide gives  off  NHj  when  treated  with  cold  potash,  and 
that  other  purpurates  exhibit  characteristic  colours.  My 
own  experiments,  however,  are  entirely  in  favour  of  Liebig's 
view.  Gregory  showed  that,  when  7  parts  of  alloxan  and 
4  parts  of  alloxantin  were  boiled  in  240  parts  of  water,  and 
added  to  So  parts  of  amm.  catb.,  murexide  was  abundantly 
produced.  I  have  never  failed  to  procure  it  in  this  manner, 
not  only  when  amm.  carb.  was  used,  but  with  other  am- 
moniacal  salts,  as  the  benzoate,  oxalate,  phosphate,  and 
valerianate  ;  from  all  these  crystals  of  murexide  are  readily 
produced,  and  a  deep  pink  colour  with  the  sulphate,  bro- 
mide, chloride,  and  iodide,  though  not  the  beautiful  pris- 
matic crystals. 

The  first  objection,  therefore,  I  would  start  to  the  pur- 
purate  theory  is,  that  if  purpurate  of  potash  or  soda  be 
entirely  analogous  to  murexide,  how  comes  it  that  no  colour 
is  produced  by  adding  this  mixture  of  alloxantin  and  alloxan 
to  a  salt  of  potash  or  soda  ?  I  have  tried  sixteen  salts  of 
potash  and  thirteen  of  soda,  and,  though  a  reaction  takes 
place  in  some  of  them — for  the  bicarbonate*  give  off  gas, 
and  a  precipitate  is  formed  of  long  needles,  different  from 
alloxantin  crystals,  and  similar  in  appearance  to  the  needles 
of  uric  acid  seen  in  very  acid  urines— yet  the  fluid  and  pre- 
cipitate are  colourless.  I  have  examined  more  than  100 
salts  of  different  metals,  chiefly  pharmacopaiial,  and  in  none 
of  them  is  there  a  precipitate  analogous  to  murexide  p-  >- 
duced  by  the  above  mixture. 

It  is  held,  however,  that  the  violet  or  indigo-blue  colour 
produced  by  adding  KHO  to  murexide  shows  that  KHO 
displaces  NH3,  and  forms  purpurate  of  KHO  ;  but  let  any 
one  put  5  m.grms.  of  murexide  on  a  series  of  glass  slides, 
and  add  a  drop  of  water,  of  NHj,  of  soda,  and  of  potash, 
and  examine  microscopically,  and  he  will  find  that  in  the 
first  there  is  a  slight  pink  tinge  and  the  crystals  are  little 
affected ;  with  the  others  there  is  a  violet  colour,  in 
ascending  depth  and  corresponding  completeness  of  solu- 
lion  of  t».e  crystals.  In  fac~;,  this  small  quantity  of  mu- 
rexide, which  is  entirely  dissolved  in  a  drop  of  liq.  potass., 
would  require  12  c.c.  of  distilled  wattr  to  dissolve  it ;  for 
I  find  that  murexide  requires  2000  to  2500  parts  of  cold 
water  for  solution,  and,  though  much  more  soluble  in 
boiling-water,  it  is  still  more  soluble  in  cold  KHO. 

It  is  scarcely  fair,  therefore,  to  compare  the  solution  of 
murexide  in  water  to  that  in  potash.  It  will,  however,  be 
said  that,  even  if  the  solutions  be  correspondingly  diluted, 
yet  the  tint  is  different,  the  potash  solution  being  violet 
and  the  other  pink  ;  but  it  must  be  remembered  that  the 
crystals  have  a  double  colour,  b;ing  of  a  shining  green  on 
two  of  their  facts,  and  of  a  red-brown  on  the  other  two, 
and  that  this  violet  tint,  appearing  when  each  of  the  three 
alkalies.  NH3.  NaHO,  and  KHO,  are  added  to  murexide, 
and  being  deeper  with  soda  than  with  NH3,  and  deepest 
with  KHO,  corresponding  with  the  solubility  of  murexide 
in  these  alkalies,  it  would  seem  much  more  likely  that  the 
violet  tint  depends  on  the  peculiarly  intimate  nature  of  the 
solution,  than  on  any  substitution  of  KHO  for  NH3 ;  for 
how  otherwise  could  the  violet  tint  produced  by  adding 


NH3  be  explained,  since  it  is  evident  that  NH,  cannot 
replace  NH3  ?  If  this  theory  be  true,  it  would  follow  that 
no  proof  exists  that  cold  KHO  causes  the  evolution  of 
NH3  from  murexide,  for  it  cannot  be  detected  by  test-paper, 
but  is  a  mere  inference  from  the  fact  that  the  violet  colour 
is  produced  in  the  cold.  Further,  when  acetic  acid  is  added 
to  the  violet  KHO  solution,  it  restores  the  pinkish  red 
colour  of  murexide.  It  is  difficult  to  see  how  this  could 
be  if  KHO  displaced  the  NH3  and  formed  a  new  salt,  but 
it  is  easily  accounted  for  if  the  KHO  be  merely  the  agent 
of  dissolving  the  murexide.  A^ain,  if  murexide  be  boiled 
with  KHO,  at  least  one  equivalent  of  NH3  is  rapidly  given 
off,  but  the  purple  colour  is  at  the  same  time  destroyed  and 
changed  to  pale  yellow.  It  is  hard  to  account  for  this  on 
the  purpurate  theory,  for  murexide  is  not  very  unstable  ; 
it  requires  some  weeks  for  a  dilute  solution  to  decompose, 
and  it  may  be  boiled  for  a  considerable  time  without  in- 
jury. If,  therefore,  KHO  displaced  NH-,  in  the  cold  and 
formed  a  new  salt,  one  would  expect  that  the  latter  would 
be  more  stable,  and  yet  a  considerable  quantity  can  be  de- 
colorised in  two  or  thiee  minutes.  The  fact  is,  boiling 
with  NH3,  as  well  as  NaHO  and  KHO,  will  destroy  the 
colour  of  murexide  and  accelerate  its  decomposition,  even 
in  the  cold  ;  but  it  is  improbable  that  this  is  caused  by 
the  substitution  of  NH3,  else  NH3  itself  should  have  no 
influence. 

Having  stated  these  objections  to  the  existence  of  pur- 
purate of  potash,  I  need  not  examine  particularly  the  other 
so-called  purpurates,  but  will  merely  state  two  causes 
which  may  have  led  to  a  belief  in  their  existence.  First, 
the  varying  nature  of  the  crystals  of  murexide  itself;  their 
general  form  is  prismatic,  but  they  also  occasionally 
assume  the  globular  and  other  forms,  and,  indeed,  arc 
little  inferior  to  uric  acid  itself  in  point  of  diversity  of 
microscopical  appearance.    Secondly,  alloxantin  is  a  chief 
product  of  the  decomposition,  as  well  as  formation,  of  mu- 
rexide, as  I  showed  in  my  former  paper,  and  this  body, 
whose  reactions  are  so  little  understood,  is  the  source  of 
some  coloured  salts.    Thus  it  gives  an  intense  violet  pre- 
cipitate with  baryta-  or  lime-water,  and  along  with  soda 
produces  a  blue  colour  with  ferric  chloride,  which  is  little 
inferior  in  delicacy  to  sulphocyanide  of  potassium  as  a 
tes    'ciiron  ;  with  liq.  bismuthi  it  gives  a  deep  yellow,  and 
W.  til      J  molybdate  of  ammonium  a  deep  blue.    It  might, 
t  h  c.crore,  happen  that  some  of  the  salts  of  alloxantin  were 
m:stikrm  for  salts  of  purpuric  acid.    It  is  easier,  however, 
to  establish  a  negative  conclusion  as  to  what  murexide  is 
not,  than  to  ascertain  positively  what  it  is.    As  I  said 
before,  I  get  it  by  adding  a  mixture  of  alloxan  and  allox- 
antin to  the  benzoate,  carbonate,  oxalate,  phosphate,  and 
valerianate  of  ammonia,  slightly  from   the  sulphate, 
and  a  colouration  only  from  the  bromide,  chloride,  and 
iodide;  but,  as  Gregory  long  ago  remarked,  neither  alloxan 
nor  alloxantin  give  so  much  separately  as  the  two  com- 
bined—thus, by  adding  100  m.grms.  of  alloxantin  to 
175  m.grms.  of  alloxan,  I  have  obtained  64  to  85  m.grms. 
of  murexide,  but  only  1  to  2  m.grms.  from  the  same  quan- 
tity of  either  separately. 

I  may  here  say  that  I  do  not  make  these  estimates 
by  weight,  as  other  precipitates  might  be  produced, 
but  by  comparing  the  intensity  of  the  colour  when  dis- 
solved in  a  large  quantity  of  water  with  that  produced  by 
a  given  quantity  of  pure  murexide.  The  fact  that  so  much 
alloxantin  produces  such  an  insignificant  quantity  of  mu- 
rexide, and  that  what  it  does  produce  is  decolourised  in  a 
few  days,  shows  clearly  that  the  ordinary  theory  expressed 
by  the  equation — 

Alloxantin.  MurrtiJc- 
C»H4N407  uNHj-  II,0-  C8HSN600| 

cannot  be  maintained;  neither  will  alloxan  alone  account 
for  its  formation  ;  and  even  the  mixture  of  the  two  docs 
not  tive  more  than  a  third  of  the  quantity  one  might  ex- 
pect, if  any  simple  equation  were  true.  Moreover,  aqueous 
alloxan  alone  will  turn  pink  on  standing,  so  that  it  contains 


the  elements  of  decomposition  within  itself ;  and  so,  als^. 
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will  dry  alloxantin  exposed  to  the  atmosphere.  From  uric 
acid,  evaporated  with  nitric  acid,  not  above  1',th  of  its 
weight  of  murexide,  at  the  most,  can  be  recovered  ;  and 
though  I  have  not  examined  dialuramide,  and  other  bodies 
capable  of  producing  murexide,  it  is  evident  that,  if  a 
weight  of  murexide  is  not  produced  corresponding  to  the 
quantity  of  material  used,  the  equations  ordinarily  given 
must  be  entirely  hypothetical. 

Further,  no  two  analyses  of  murexide  agree,  and 
the  ordinary  formula  is  not  derived  from  any  analysis 
or  combination  of  analyses,  but  from  supposed 
views  of  its  formation  from  different  bodies.  I  have 
made  several  combustions  of  some  commercial  mu- 
rexide which  appeared  very  pure  when  examined 
microscopically.  The  mean  of  four  experiment*,  as  to 
C  and  H,  gave  29*8  and  2  5,  respectively  ;  while  five 
determinations  of  the  N,  by  volumetric  analysis,  gave  a 
mean  of  31-2.  1  am,  therefore,  disposed  to  propose  a  new 
formula  for  murexide. 

Calculated.  Experiment. 

C10  30-0  29-8 

H,o   2-5  25 

N»   3i-5  312 

Og   360  365 


100-0 


1000 


It  may  be  urged  that  this  formula  does  not  explain  its 
formation  ;  but,  when  we  are  still  ignorant  of  the  rational 
formula  of  uric  acid,  and  are  absolutely  ignorant  as  to  the 
mode  of  its  formation,  it  may  well  be  supposed  that  the 
arrangement  of  atoms  in  murexide  may  long  be  undis- 
covered. At  any  rate,  it  seems  better  to  rely  on  the  result 
of  the  combustion-tube,  than  on  a  congeries  of  hypotheses 
as  to  its  nature  and  reactions. 


SOME    REMARKS    ON  DALTON'S 
FIRST  TABLE  OF  ATOMIC  WEIGHTS.* 
By  ProfcMor  HBNRY  E.  ROSCOE,  F.R.S. 

As  the  Society  is  aware,  the  first  table,  containing  the 
relative  weights  of  the  ultimate  particles  of  gaseous  and 
other  bodies,  was  published  as  the  8th  and  last  paragraph 
to  a  paper  by  Dalton,  "On  the  Absorption  of  Gases  by 
Water  and  other  Liquids,"  read  before  this  Society  on 
October  21,  1803,  but  not  printed  until  the  year  1805. 
There  appears  reason  to  believe  these  numbers  were 
obtained  by  Dalton  after  the  date  at  which  the  paper  was 
read,  and  that  the  paragraph  in  question  was  inserted  at 
the  time  the  paper  was  printed.    The  remarkable  words 
with  which  he  introduces  (his  great  principle  give  us  but 
little  clue  to  the  methods  which  he  employed  for  the 
determination  of  these  first  chemical  constants,  whilst  in 
no  subsequent  publication,  as  in  none  of  the  papers  which 
have  come  to  light  since  his  death,  do  we  find  any  detailed 
explanation  of  how  these  actual  numbers  were  arrived  at. 
He  says.t  "I  am  nearly  persuaded  that  the  circumstance" 
(viz.  that  of  the  different  solubilities  of  gases  in  water) 
••depends  upon  the  weight  and  number  of  the  ultimate 
particles,  of  the  several  gases — those  whose  particles  are 
lightest  and  single  being  less  absorbable,  and  the  others  I 
more,  according  as  they  increase  in  weight  and  complexity. 
An  inquiry  into  the  relative  weights  of  the  ultimate  par- 
ticles of  bodies  is  a  subject,  so  far  as  I  know,  entirely  new. 
I  have  been  lately  prosecuting  this  enquiry  with  remark- 
able success.    The  principle  cannot  be  entered  upon  in 
this  paper ;  but  I  shall  just  subjoin  the  results,  as  far  as 
they  appear  to  be  ascertained  by  my  experiments." 

Here  follows  the  table  of  the  relative  weights  of  the 
atoms  :— 


Table  of  the  Relative  Weights  of  the  Ultimate  Particles  of 
Gaseous  and  Other  Matters. 


Hydrogen 
Azote 
Carbon  . 
Ammonia 
Oxygen 

Water    65 

Phosphorus    7*2 

Phosphurctted  hydrogen 


1 

4-  2 
43 

5-  2 
5'5 


82 


Nitrous  gas   9  3 

Ether      . .    . .   96 

Gaseous  oxide  of  carbon    . .  9-8 

Nitrous  oxide   13  7 


Sulphur 
Nitric  acid 

Sulphuretted  hydrogen 
Carbonic  acid. . 

Alcohol   15- 1 

Sulphurous  acid   19-9 

Sulphuric  acid      . . 
Carburetted  hydrogen  from 
stagnant  water 


14  4 
152 
154 
153 


254 


63 

defiant  gas   5  3 

In  the  second  part  of  his  "New  System  of  Chemical 
Philosophy,"  published  in  1810,  Dalton  points  out  under 
the  description  of  each   substance  the  experimental 


evidence 


lich   its  composition   is  bas 


and 


•  A  paper  read  before  the  Manchester  Literary  and  Philosophical 
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explains,  in  some  cases,  how  he  arrived  at  the  relative 
weights  of  the  ultimate  particles  in  question.  Between 
the  years  1805  and  18 10,  however,  considerable  changes 
had  been  made  by  Dalton  in  the  numbers  ;  the  table 
found  in  the  first  part  of  the  New  System  being  not  only 
much  more  extended,  but  in  many  cases  the  numbers 
differing  altogether  from  those  given  in  the  first  table 
published  in  1805.  It  is  therefore,  unfortunately,  to  a 
considerable  extent  now  a  matter  of  conjecture  how 
Dalton  arrived  at  the  first  set  of  numbers.  All  we  know 
is  that  it  was  mainly  by  the  consideration  of  the  composi- 
tion of  certain  simple  gaseous  compounds  of  the  elements 
that  he  arrived  at  his  conclusions,  an  J  in  order  that  we 
may  form  some  idea  of  the  data  he  employed  we  must 
make  use  of  the  knowledge  which  chemists  at  that  time 
{1803-5)  possessed  concerning  the  composition  of  the  more 
simple  compound  gases. 

As  I  can  find  no  record  of  any  explanation  of  these  early 
numbers,  I  venture  to  bring  the  following  attempt  to  trace 
their  origin  before  the  Society  to  whom  we  owe  their  first 
publication. 

The  first  point  to  ascertain,  if  possible,  is  how  Dalton 
arrived  at  the  relation  between  the  atomic  weights  of 
hydrogen  and  oxygen  given  in  the  table  as  1  to  5-5  (but 
altered  to  7  in  1808).    The  composition  of  water  by 
weight  had  been  ascertained  by  the  experiments  of 
Cavendish  and  Lavoisier  to  be  represented  by  the  num- 
bers 15  of  hydrogen  to  85  of  oxygen,  and  the  result  was 
generally  accepted  by  chemists  at  the  time,  amongs,t 
others  doubtlcns  by  Dalton.    That  in  those  early  days 
Dalton  had  actually  repeated  or  confirmed  these  experi- 
ments appears  improbable.    At  any  rate  he  formed  the 
opinion  that  water  was  what  he  called  a  binary  compound, 
i.e.,  that  it  is  made  up  of  one  atom  of  oxygen  and  one 
atom  of  hydrogen  combined  together.    Hence  if  he  took 
the  numbers  85 1015  as  giving  the  composition  of  water,  the 
relation  of  hydrogen  =  1  to  oxygen  would  be  as  1  to  5*6,  or 
nearly  that  which  he  adopted.    It  does  not  appear  possi- 
ble to  explain  why  Dalton  adopted  5-5  instead  of  5  6  for 
oxygen ;  it  may  perhaps  have  been  a  mistake  or  a  mis- 
print, as  there  are  two  evident  mistakes  in  the  table,  vi/., 
13  7  for  nitrous  oxide  instead  of  13-9,  and  9-3  for  nitrous 
gas  instead  of  9  7. 

Let  us  next  endeavour  to  ascertain  how  he  obtained  the 
number  4*3  for  carbon  (altered  to  5  in  1808  and  5  4  latex 
on).  Lavoisier,  in  the  autumn  of  1783,  had  ascertained 
the  composition  of  carbonic  acid  gas  by  heating  a  given 
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weight  of  carbon  with  oxide  of  lead,  and  he  came  to  the 
conclusion  that  the  gas  contained  28  parts  by  weight  of 
carbon  to  72  parts  by  weight  of  oxygen.  Now  Dalton  was 
not  only  acquainted  with  the  properties  and  composition 
of  carbonic  acid,  but  he  was  aware  that  Cruikshank  had 
shown  in  1800  that  the  only  other  known  compound  of 
carbon  and  oxygen,  carbonic  oxide  gas,  yields  its  own 
bulk  of  carbonic  acid  when  mixed  with  oxygen  and  burnt; 
and  also  that  Desormes*  analysed  both  these  gases, 
finding  carbonic  oxide  to  contain  44  of  carbon  to  56  of 
oxygen,  whilst  carbonic  acid  contained  to  44  of  carbon 
112  of  oxygen,  being  just  double  of  that  in  the  carbonic 
oxide.  Dalton  adds  "  this  most  striking  circumstance 
seems  to  have  wholly  escaped  their  notice."  Hence 
Dalton  assumed  that  one  atom  of  carbon  is  united  in  the 
case  of  carbonic  oxide  with  one  atom  of  oxygen,  whilst 
carbonic  acid  possessed  the  more  complicated  composition 
and  contains  two  atoms  of  oxygen  to  one  of  carbon. 
Now  if  carbonic  acid  contains  carbon  and  oxygen  in  the 
proportion  of  28  to  72,  carbonic  oxide  must  contain  half 
as  much  oxygen,  viz.,  28  of  carbon  to  36  of  oxygen,  and 
assuming  that  the  atomic  weight  of  oxygen  is  5*5  that  of 
carbon  must  be 

28x5-5 

Having  thus  arrived  at  the  number  4-3  as  the  first  atomic 
weight  of  carbon,  it  is  easy  to  see  why  Dalton  gave  6-3  as 
the  atomic  weight  of  carburetted  hydrogen  from  stagnant 
water,  and  5-3  as  that  of  olefiant  gas.  The  one  represents 
1  atom  of  carbon  to  2  of  hydrogen,  the  other  1  of  carbon 
to  1  of  hydrogen,  or  olefiant  gas  contains  two  equal  quan- 
tities of  carbon,  only  half  as  much  hydrogen  as  marsh  gas. 
This  conclusion  doubtless  expressed  the  results  of  Dalton's 
own  experiments  upon  these  two  gases  which  were  made, 
as  we  know  from  himself,  in  the  year  1894.  He  proved 
that  neither  of  these  gases  contained  anything  besides 
carbon  and  hydrogen,  and  ascertained — by  exploding  with 
oxygen  in  a  Volta's  eudiometer — that  it  we  reckon  the 
carbon  in  each  the  same,  then  carburetted  hydrogen  con- 
tains exactly  twice  as  much  hydrogen  as  olefiant  gas  does, 
and  that  "just  half  of  the  oxygen  expended  on  its  com- 
bustion was  applied  to  the  hydrogen  and  the  other  half  to 
the  charcoal.  This  leading  fact  afforded  a  clue  to  its 
constitution."  Whereas,  in  the  case  of  olefiant  gas,  two 
parts  of  oxygen  are  spent  upon  the  charcoal  and  one  part 
upon  the  hydrogen. 

The  atomic  weight  of  nitrogen  (azote  — 4*2)  was  doubt- 
less obtained  from  the  consideration  of  the  composition  of 
ammonia,  whose  atomic  weight  is  given  in  the  table  at 
5*2.  Ammonia  was  discovered  in  1774  by  Priestley,  but 
the  composition  was  ascertained  by  Berthollet  in  1775,  by 
splitting  it  into  its  constituent  elements  by  means  of 
electricity,  when  he  came  to  the  conclusion  that  it  con- 
tained 0M93  part  by  weight  of  hydrogen  to  0  807  part  by 
weight  of  nitrogen.  Dalton  assumed  that  this  substance 
is  a  compound  of  one  atom  of  hydrogen  with  one  of  nitro- 
gen, and  hence  he  obtained  for  the  atomic  weight  of  azote 
807  x  1 

=42; 

'93 

and  4  2+1  =5  2  as  the  atomic  weight  of  ammonia.  It  is 
also  probable  that  Dalton  made  use  of  the  composition  of 
the  oxides  of  nitrogen  for  the  purpose  of  obtaining  the 
atomic  weight  of  nitrogen.  If  we  take  the  numbers 
obtained  partly  by  Davy  and  partly  by  himself,  as  given 
on  page  318  of  the  "  New  System,"  as  representing  the 
composition  of  the  three  lowest  oxides,  it  appears  that  the 
mean  value  for  nitrogen  is  4  3  when  oxygen  is  taken  as  5-5. 
In  all  probability  the  numberin  this  table  (4  2)  was  obtained 
from  an  experiment  of  Dalton's  made  at  an  earlier  date. 

It  is  not  possible  to  ascertain  the  exalt  grounds  upon 
which  Dalton  gave  the  number  7*2  for  phosphorus ;  its 
juxtaposition,  however,  in  the  table  to  phosphuretted 
hydrogen  shows  that  it  was  probably  an  analysis  or  a 
density  determination  of  this  gas  which  led  him  to  the 
•  Ann  ./r  C'limiV,  T.  J9.  p  38. 


atomic  weight  7-2,  under  the  supposition  that  this  gas 
(like  ammonia)  consisted  of  one  atom  of  each  of  its  com- 
ponents. In  the  second  table,  published  in  1808,  Dalton 
gives  the  number  9  as  that  of  the  relative  weight  of  the 
phosphorus  atom,  and  we  are  able  to  trace  the  origin  of 
this  latter  number,  although  that  of  7*2  is  lost  to  us.  On 
p.  460,  Part  II.  of  his  "  New  System,"  Dalton  states  that  he 
found  100  cubic  inches  of  phosphuretted  hydrogen  to 
weigh  26  grain*,  the  same  bulk  of  hydrogen  weighing  2*5 
grains ;  hence,  assuming  that  equal  volumes  contain  an 
equal  number  of  atoms,  we  have 
26-2-5 

gives  the  atomic  weight  of  phosphorus  nearly.  It  was 
probably  by  similar  reasoning  from  a  still  more  inaccurate 
experiment  than  this  one  that  he  obtained  the  number  7  2. 

Sulphur,  which  stands  in  the  first  table  of  1803  at  14-4, 
was  altered  in  the  list  published  in  the  "New  System"  to 
13.  These  numbers  were  derived  from  a  consideration  (1) 
of  the  composition  of  sulphuretted  hydrogen,  which  he 
regarded  as  a  compound  of  one  atom  of  sulphur  with  one 
of  hydrogen,  and  (2)  of  that  of  sulphurous  acid,  which  he 
supposed  to  contain  one  atom  of  sulphur  to  two  of  oxygen. 
Dalton  knew  that  the  first  of  these  compounds  contained 
its  own  volume  of  hydrogen,  and  he  determined  its  sp.  gr., 
so  that  by  deducting  from  the  weight  of  one  volume  of 
the  gas  that  of  one  volume  of  hydrogen,  he  would  obtain 
the  weight  of  the  atom  of  sulphur  compared  to  hydrogen 
as  the  unit.  The  sp.  gr.  he  obtained  was  about  1-23 
(corresponding  nearly  he  says — p.  451 — to  Thenard's 
number  1*23) ;  hence  (as  he  believed  air  to  be  12  times  as 
heavy  as  hydrogen)  he  would  obtain  the  atomic  weight  of 
sulphur  as  (r2  x  1*23)  —  1  =  13-76,  which  number,  standing 
half  way  between  14-4  as  given  in  the  first  table  and  13 
as  given  in  the  second,  points  out  the  origin  of  the  first 
relative  weight  of  the  ultimate  particle  of  sulphur.  So 
from  sulphurous  acid  he  would  obtain  a  similar  number, 
taking  the  sp.  gr.  as  obtained  by  him  (Part  II.,  389)  to  be 
2-3,  and  remembering  that  this  gas  conta  ns  its  own  bulk 
of  oxygen  (p.  391),  he  obtained  (2-3  - 1-12)  x  12-  14-16  for 
the  atomic  weight  of  sulphur.  As,  however,  we  do  not 
possess  the  exact  numbers  of  his  sp.  gr.  determinations,  and 
at  we  do  not  exactly  know  what  number  he  took  at  the  time 
as  representing  the  relations  between  the  densities  of  air  and 
hydrogen  (in  1803  he  says  that  the  relation  of  1  :  0  077 
is  not  correct,  and  that  is  nearer  the  truth)  it  is  im- 
possible to  obtain  the  exact  numbers  for  sulphur  as  given 
in  the  first  table. 

In  reviewing  the  experimental  basis  upon  which  Dalton 
founded  his  conclusions,  we  cannot  but  be  struck  with  the 
clearness  of  perception  of  truth  which  enabled  him  to 
argue  correctly  from  inexact  experiments.  In  the  notable 
case,  indeed,  in  which  Dalton  announces  the  first  instance 
of  combination  in  multiple  proportion*  the  whole  con- 
clusion is  based  upon  an  erroneous  experimental  basis. 
If  we  repeat  th*  experiment  as  described  by  Dalton  we  do 
not  obtain  the  results  he  arrived  at.  Oxygen  cannot  as  a 
fact  be  made  to  combine  with  nitric  oxide  in  the  propor- 
tions of  one  two  by  merely  varying  the  shape  of  the  con- 
taining vessel,  although  by  other  means  we  can  now 
eflect  these  two  acts  of  combination.  We  see,  therefore, 
that  Dalton's  conclusions  were  correct,  although  in  this 
case  it  appears  to  have  been  a  mere  chance  that  his 
experimental  results  rendered  such  a  conclusion  possible. 


ACTION  OF  LIGHT  ON   CERTAIN  VANADIUM 
COMPOUNDS f 
By  JAMES  GIBBONS. 

Potassium  divanadate,  in  combination  with  organic 
matter,  is  first  rendered  green,  and  ultimately  blue  hv 
exposure  to  light,  being  reduced  probable  to  the  state  of 
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vanadium  tetroxide.  The  salt  it.  not  sensitive  to  light  in  t 
the  absence  of  organic  matter. 

Gelatine  mixed  with  potassium  divanadate,  becomes  ' 
slightly  less  soluble  in  warm  water  after  being  exposed  to 
light ;  this  is  apparent  by  the  unexposed  portions  of  the 
film  swelling  and  dissolving  more  quickly  when  treated 
with  water  than  the  exposed  patts. 

If  a  colourless  film  of  dry  sodium  orthovanadate 
(NajVO^)  free  from  organic  matter,  be  exposed  on  glass 
to  the  sun  for  several  hours,  it  only  acquires  a  faint 
brown  tint.  The  film  kept  in  the  dark  with  access  of  air 
for  some  hours,  regains  its  normal  colourless  condition. 
The  salt  does  not  undergo  any  change  when  exposed  to 
diffused  daylight. 

Paper,  which  does  not  contain  any  size  of  an  animal 
origin,  when  coated  with  a  solution  of  sodium  orthovana- 
date,  is  darkened  on  exposure  to  light,  the  depth  of  tint  i 
depending  on  the  length  of  exposure  and  on  the  strength 
of  the  solution  used.  The  tint,  however,  never  becomes 
darker  than  a  slate  colour. 

If  the  paper  thus  prepared  be  immersed,  after  exposure 
to  light,  in  a  solution  of  silver  nitrate,  the  colour  in  the 
exposed  part  instantly  changes  to  a  deep  brown  or  to  a 
black  colour,  varying  according  to  the  amount  of  exposure. 
A  tint  of  the  decomposed  vanadate,  which  is  of  so  slight  an 
amount  as  to  be  with  difficulty  distinguished  from  the 
whiteness  of  the  paper,  will,  by  immersion  in  the  silver 
nitrate,  be  toned  so  as  to  exhibit  a  very  perceptible  tint. 

It  is  evident  that  paper  prepared  in  this  way  might  be 
employed  for  the  purposes  of  photographic  printing. 

The  unexposed  parts  are  converted  by  treatment  in  the 
silver  bath,  into  yellow  silver  vanadate.  This  substance 
may  be  dissolved  out  either  by  ammonia  or  by  sodium 
hyposulphite.  This  ad  of  fixing  converts  the  dark  brown 
or  black  part  into  those  of  a  red  colour.  This  may  be 
prevented  to  some  extent  by  using  a  bath  of  ammonio- 
silver  nitrate,  with  an  excess  of  ammonia,  instead  of  the 
simple  silver  nitrate  bath.  The  developed  print  can  after- 
wards be  toned  with  gold  chloride. 

The  length  of  exposure  required  to  produce  a  deep 
black  is  about  one  hour  to  a  strong  sunlight.  This  by 
using  a  solution  of  the  sodium  orthovanadate  containing 
about  11  per  cent  of  the  salt. 

Some  ligneous  substance  only  must  be  present  with  the 
sodium  orthovanadate  for  the  production  of  the  above- 
mentioned  slaty  tint ;  for  if  an  albuminous  body  be  pre- 
sent, a  faint  brown  tint  is  produced  after  exposure  to  light, 
and  the  silver  nitrate  is  not  afterwards  reduced  to  any 
very  great  extent.  The  slate  colour  of  the  reduced  salt 
appears  to  be  due  to  the  formation  of  vanadium  trioxide. 
If  the  exposed  paper  be  kept  for  some  weeks  its  colour 
changes  to  th&t  of  a  yellowish  brown,  free  vanadic  acid 
appearing  to  be  produced. 

Gelatine  impregnated  with  sodium  orthovanadate  ex- 
posed to  light,  and  afterwards  dipped  into  a  solution  of 
silver  nitrate,  becomes  insoluble  in  hot  water. 

Silver  orthovanadate  is  capable  cf  forming  a  photogra- 
phic image,  which  is  nearly  latent,  and  which  may  be  deve-  ( 
loped  by  theordinary  ferrousdeveloperused  in  photography.  1 

To  produce  this  image  two  or  three  minutes'  exposure 
to  sunlight  is  required.  To  develope  it,  it  is  essential 
that  little  or  no  silver  nitrate  be  present ;  otherwise,  the 
exposed  and  unexposed  parts  are  reduced  indiscriminately.  ' 
The  washed  silver  vanadate  can  be  mixed  with  a  solution  ' 
of  gelatine  containing  a  little  albumen,  spread  upon  paper, 
and  allowed  to  dry  ;  it  can  then  be  exposed  to  light,  and 
afterwards  developed. 


Alteration  of  Coal  by  Prolonged  Exposure  to  Moist 
Air. — M.  Varrenstrass  finds  that  the  loss  of  weight  due  to 
slow  oxidation,  and  to  the  escape  of  gases  rich  in  carbon, 
may  amount  to  one-third  of  the  original  weight.  The 
calorific  power  sustains  in  this  case  a  loss  of  47  per  cent. 
In  closed  store-houses  the  loss  of  weight  was  only  25  per 
cent,  and  that  of  heating-power  10  per  cent.  Bituminous 
«als  undergo  the  most  rapid  alteration.— Lts  Mondtt. 


SOCIETY  OF   PUBLIC  ANALYSTS. 

A  General  Meeting  of  the  members  of  this  Society  was 
held  on  Tuesday,  December  1st,  at  the  City  Terminus 
Hotel,  Cannon  Street,  under  the  presidency  of  Professor 
Redwood. 

The  minutes  of  the  previous  meeting  were  read  by  the 
Secretary.  A  brief  report  was  presented,  stating  what 
had  been  done  by  the  Provisional  Committee  appointed  at 
the  Inaugural  Meeting  in  August  last,  from  which  it  ap- 
peared that  the  actual  number  of  original  members  of  the 
Society  is  now  63,  only  about  fifteen  public  analysts 
throughout  the  kingdom  having  failed  to  avail  themselves 
of  the  opportunity  of  joining  without  election.  Since  the 
beginning  of  October  ten  meetings  had  been  held,  the 
principal  business  transacted  being  the  drawing  up  of  a 
constitution  for  the  Society,  and  the  framing  a  definition 
of  adulteration  which  should  be  at  once  comprehensive 
enough  to  include  all  actual  adulterations,  and  at  the  same 
time  sufficiently  elastic  to  prevent  oppression  or  injustice. 
To  this  end  a  great  number  of  proposed  definitions,  sub- 
mitted by  some  of  the  most  eminent  chemists  in  the 
kingdom,  had  been  carefully  considered  and  digested,  and 
they  had  also  been  laid  before  experienced  solicitors  con- 
nected with  local  authorities  whose  legal  experience,  it 
was  thought,  would  be  valuable.  The  result  had  been 
circulated  amongst  the  members  in  a  printed  form,  but 
several  suggestions  had  been  received  since,  which  ap- 
peared worthy  of  consideration  before  the  proposed  defi- 
nition was  adopted.  The  remainder  of  the  report  referred 
to  the  election  of  officers  for  the  ensuing  year,  and  the 
financial  arrangements  of  the  Society  ;  also  to  a  contem- 
plated arrangement  with  the  editor  of  an  established 
scientific  journal  for  the  use  of  a  certain  portion  of  space 
periodically  in  the  interests  of  the  Society. 

Mr.  VVioner  stated  that  he  had  received  letters  from 
many  gentlemen  throughout  the  kingdom,  whose  names 
he  read,  approving  the  objects  of  the  Society,  and  regret- 
ting they  were  not  able  to  attend. 

Dr.  Tkipe  proposed  the  adoption  of  the  report,  which 
was  seconded  by  Mr.  G.  Turner,  of  Landport. 

Mr.  RiMMtNCTON  said  he  doubted  whether  it  would  be 
wise  for  them  at  present  to  propose  for  the  adoption  o 
Government  any  definition  of  adulteration.  He  feared 
whatever  they  might  do  would  only  be  subject  to  criticism, 
and  might  very  likely  be  pulled  to  pieces  without  pro- 
ducing any  useful  result. 

The  Chairman  said  he  thonght  the  discussion  on  this 
point  had  better  be  raised  later,  when  the  proposed  defini- 
tion was  brought  forward ;  and  the  report  was  then 
unanimously  adopted. 

The  Chairman  then  introduced  the  main  business  of 
the  meeting,  viz.,  the  formation  of  a  constitution  for  the 
Society.  A  printed  copy  of  the  one  framed  by  the  Com- 
mittee had  been  circulated  amongst  the  members,  and  its 
adoption  he  begged  leave  to  move,  being  pleased  to  add 
that  no  alterations  whatever  had  been  suggested  in  it, 
though  such  had  been  invited. 

Mr.  VVioner  then  proceeded  to  read  the  suggested  con- 
stitution and  rules,  in  the  course  of  which  Dr.  Trips 
suggested  that  the  number  of  honorary  members  should 
be  limited  ;  and  in  answer  to  the  same  gentleman,  the 
Chairman  explained  the  manner  in  which  the  votes  would 
be  taken.  The  objects  of  the  Society  were  stated  to  be 
as  follows  :— 

1.  To  promote  and  maintain  the  efficiency  of  the  laws 
relating  to  adulteration. 

2.  To  promote,  and  as  far  as  possible  to  secure,  the 
appointment  of  competent  public  analysts. 

3.  To  improve  the  processes  for  the  detection  and  quan- 
titative estimation  of  adulterations,  and  to  secure 
uniformity  in  the  statement  of  the  results  by  holding 
periodical  meetings  for  the  reading  and  discussion 
of  original  papers  on  chemical  and  microscopical 
analysis,  especially  with  reference  to  the  detection 
of  adulteration. 
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According  to  the  proposed  constitution,  the  Society  will 
consist  of  members,  honorary  members,  and  associates, 
the  members — in  addition  to  public  analysts — being 
analysts  in  actual  practice,  and  the  associates  assistants 
of  analysts,  &c.  A  candidate  for  admission  must  be 
recommended  in  writing  by  four  members,  two  of  whom 
must  testify  to  his  fitness  from  personal  knowledge.  The 
election  is  to  be  conducted  by  means  of  voting  papers, 
which  may  be  forwarded  by  post ;  three-fourths  of  the 
votes,  of  not  less  than  twelve  members,  being  necessary 
for  election.  Members  will  pay  an  admission  fee  of  one 
guinea,  and  an  annual  subscription  of  one  guinea  ;  asso- 
ciates will  pay  an  annual  subscription  of  five  shillings, 
and  be  elected  for  a  period  of  three  years  only,  at  the 
expiration  of  which  time  they  maybe  again  recommended 
for  election.  The  affairs  of  the  Society  are  to  be  managed 
by  a  Council,  consisting  of  the  President,  two  Vice- 
Presidents,  Treasurer,  two  Honorary  Secretaries,  and  not 
more  than  six  other  members. 

A  brief  discussion  arose  as  to  whether  membership  was 
open  to  all  analytical  chemists,  whether  public  analysts 
or  not,  and  the  Secretary  read  the  resolution  passed  at  the 
former  meeting,  showing  that  this  was  the  intention  of 
the  meeting. 

The  next  point  on  which  a  difference  of  opinion  arose 
was  on  Dr.  Tripe's  proposal  to  limit  the  number  of 
honorary  members,  and  on  a  vote  being  taken  it  was  de- 
cided by  11  to  3  that  the  number  should  not  exceed  twelve. 
With  one  or  two  verbal  alterations,  and  the  addition  of  a 
provision  for  summoning  extraordinary  general  meetings 
on  a  requisition  signed  by  eight  members,  the  rules  as 
printed  were  adopted  on  the  motion  of  the  Chairman, 
seconded  by  Mr.  Wanklyn. 

Mr.  Cleaver  and  Mr.  Piesse  were  appointed  scrutineers 
to  examine  the  balloting  papers  for  the  Council  and 
officers  of  the  Society,  and  whilst  they  were  so  engaged — 

Dr.  Tripe  moved  a  vote  of  thanks  to  the  Committee 
for  their  past  labours,  which  was  seconded  by  Dr.  Muter, 
carried  unanimously,  and  briefly  acknowledged  by  the 
Chairman. 

Mr.  A.  H.  Allen  drew  attention  to  a  compilation  and 
classification  of  the  evidence  taken  before  the  Adulteration 
Act  Committee  of  the  House  of  Commons  during  the  last 
session,  circulated  semi-privately,  he  believed,  by  some 
gentlemen  connected  with  the  Grocers'  Association,  and 
read  several  question*  and  answers  from  the  compilation 
referred  to,  which  differed  entirely  from  the  authorised 
report  as  appearing  in  the  Blue  Book. 

Mr.  Estcourt  (Manchester)  also  spoke  of  having  no- 
ticed similar  errors,  some  of  which  seemed  to  arise  from 
something  worse  than  carelessness. 

The  result  of  the  scrutiny  showed  that  the  Council  and 
officers  proposed  by  the  Committee  had  been  elected  by  a 
lar^c  majority,  the  names  being  as  follows  : — 

President,  Prof.  Theophilus  Redwood,  Ph.D. ;  Vice- 
Presidents,  A.  H.  Hassall,  M.D.,  and  J.  A.  Wanklvn, 
M.R.C.S. ;  Honorary  Secretaries.  C.  Heisch  an  I  G.  \V. 
Winner;  Treasurer,  T.  Stevenson,  M.D. ;  other  Membrrs 
of  Council,  Messrs.  Allen,  A.  J.  Uernavs,  C.  F.stcourt, 
G.  A.  Rogers,  M.R.C.S.,  F.  Sutton,  J.  W.  Tripe,  M.D. 

Mr.  F.  Sutton  (Norwich)  moved  that  the  annual 
meeting  of  the  Society  should  beheld  on  the  first  Tuesday 
in  the  month  of  February  each  year,  that  the  'ordi- 
nary  meetings  should  be  held  on  the  first  Tuesday 
in  the  months  of  March,  May.  and  November,  and  that 
a  provincial  meeting  should  take  place  in  August  or 
September. 

Mr.  Rimmington  seconded  the  motion. 

Mr.  Allen  suggested  that  the  first  week  in  the  several 
months  named  be  chosen,  but  that  the  day  be  left  open. 
After  some  conversation  this  was  agreed  to,  and  the  reso- 
lution was  passed  unanimously. 

A  resolution  having  been  passed  for  the  immediate 
payment  of  a  subscription  in  »rderto  defray  the  necessary 
preliminary  expenses,  the  meeting  adjourned  for  refresh- 
ments. 


A  few  interesting  novelties  in  analytical  appliances 
were  shown  in  the  refreshment  room. 

On  resuming  business,  the  Chairman  said  the  next 
question  for  discussion  was  the  definition  of  adulteration 
—a  very  important  subject,  which  would  be  introduced  by 
Mr.  Heisch. 

Mr.  Heisch  said  the  definition  proposed  had  been 
already  circulated  amongst  the  members,  and  he  hoped 
had  been  carefully  considered :  to  show  how  far  it  was 
intended  to  be  definitely  adopted,  he  would  read  the  reso- 
lution, which  he  should  conclude  by  moving,  viz., 
"  That  the  following  having  been  unanimously  agreed 
to  by  the  Committee  appointed  for  the  purpose,  ia 
considered  by  this  meeting  as  a  fair  definition  of 
an  adulterated  article,  and  they  recommend  it  to 
the  Council  of  the  Society  as  one  which  may  advan- 
tageously be  adopted  as  a  guide."   The  definition 
was  as  follows  : — 

Proposed  Definition. 
An  article  shall  be  deemed  to  be  adulterated  :— 

A.  In  the  case  of  food  or  drink — 

1.  If  it  contain  any  ingredient  which  may  render  such 

article  injurious  to  the  health  of  a  consumer. 

2.  If  it  contain  any  substance  that  sensibly  increases 

its  weight,  bulk,  or  strength,  unless  the  presence 
of  such  substance  be  due  to  circumstances  ne- 
cessarily  appertaining  to  its  collection  or  manu- 
facture, or  be  necessary  for  its  preservation,  or  be 
acknowledged  at  the  time  of  sale. 

3.  If  any  important  constituent  has  been  wholly  or 

in  part  abstracted,  without  acknowledgment  being 
made  at  the  time  of  sale. 

4.  If  it  be  a  colourable  imitation  of,  or  be  sold  under 

the  name  of,  another  article. 

B.  In  the  case  of  drugs — 

1.  If  when  retailed  for  medicinal  purposes,  under  a 

name  recognised  in  the  British  Pharmacopoeia,  it 
be  not  equal  in  strength  and  purity  to  the  stan- 
dard laid  down  in  that  work. 

2.  If  when  sold  under  a  name  not  recognised  in  the 

British  Pharmacopceia,  it  differ  materially  from 
the  professed  standard.  Proposed  standards  and 
limits  for  milk,  skim-milk,  butter,  tea,  cocoa,  and 
vinegar,  were  then  given. 
In  the  first  place,  it  would  be  observed  that  the  Committee 
had  not  quite  followed  the  instructions  given  them,  to 
draw  up  a  definition  of  adulteration,  but,  acting  under 
what  they  believed  sound  legal  advice,  they  had  endea- 
voured to  lay  down  what  should  constitute  an  adulterated 
article.  leaving  it  open  for  other  things  to  be  considered 
adulterated  or  not,  in  the  discretion  of  analysts  and 
magistrates.    Instead,  therefore,  of  attempting  to  define 
adulteration  in  the  abstract,  they  had  said  such  and  such 
thines  should  be  deemed  to  constitute  an  article  adulte- 
rated, thutigh  not  sayin;;  that  nothing  was  to  be  considered 
unadulterated  which  did  not  come  under  those  conditions. 
1  he  Committee  had  had  before  it  a  definition  much  more 
sweeping  than  that  now  adopted,  and  he  had  at  first  been 
inclined  to  support  it;  but  on  consideration  it  was  found 
that  a  schedule  of  exceptions  to  it  would  have  been 
required,  and  it  was  ultimately  rejectsd  on  that  ground, 
though  even  the  present  one  was  not  quite  free  from  the 
same  objection.    It  was,  in  his  view,  very  important  to 
bear  in  mind  the  distinction  between  defining  adulteration 
and  saying  that  certain  things  should  be  considered  adul- 
terated ;  because  the  latter  left  more  discretion  to  analysts, 
and  also  to  magistrates,  who  would,  in  many  instances,  be 
the  final  judges  whether  an  article  was  adulterated  or  not. 
It  haJ  been  found  desirable  to  distinguish  between  drugs 
and  articles  of  food  or  drink,  and  also  to  avoid  the  use  of 
the  word  ' '  add  "  in  any  shape.    The  Act  was  intended  not 
only  to  protect  the  public  health,  but  also  to  prevent  impo- 
sition, and  whether  the  adulteration  arose  from  wilful 
fraud,  or  from  ignorance  or  carelessness  on  the  part  of  the 
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dealer,  he  believed  the  public  were  equally  entitled  to  1 
protection.  The  question  of  fraudulent  intent  would  no  I 
doubt  be  considered  by  the  magistrate  in  imposing  the 
penalty;  but  euch  matters  did  not  come  properly  within 
the  scope  of  the  analysts'  functions,  and  they  had  there- 
fore omitted  any  such  words  as  either  "  add  "  or  "  fraudu- 
lently,'' simply  defining  an  article  to  be  adulterated  if  it 
contain  such  and  such  ingredients,  or  did  not  contain  a 
sufficient  proportion  of  certain  others.  Having  read  the 
definition  at  above  given,  he  suggested  that  Clause  A  4 
might  be  added  to  B,  and  concluded  by  moving  the  reso- 
lution. 

Dr.  DvPRt  having  seconded  it,  pro  forma,— 
Mr.  Wioner  read  the  various  suggestions  which  had 
been  received,  the  most  important  of  which  were — the 
addition  of  the  word  "  foreign  "  in  Clauses  1  and  2,  and 
the  substitution  of  "  fraudulent "  for  "  colourable  "  in 
Clause  4. 

Dr.  Dupr£  said  these  definitions,  although  not  put  for- 
ward as  final,  had  not  been  adopted  without  very  mature 
consideration,  and  after  repeated  discussion  of  a  great 
many  suggestions,  most,  if  not  all,  of  which  had  been 
either  adopted  or  distinctly  rejected  after  examination. 
Indeed,  many  suggestions  which  at  first  sight  seemed  very 
reasonable,  appeared  on  further  consideration  totally  in- 
admissible.   Thus  the  Committee  had  unanimously  come 
to  the  conclusion  that  this  was  so  with  regard  to  the 
insertion  of  any  such  word  as  "  fraudulently  "  or  "  wilfully," 
because  it  was  hardly  ever  possible  to  prove  a  fraudulent 
intention,  and  the  introduction  of  such  words  would 
practically  render  the  Act  a  dead  letter.    Such  points 
might  very  properly  be  consideied  by  the  magistrates,  but 
had  no  place  in  a  definition  of  adulteration,  as  applied  to 
the  article.    Their  object  had  been  lo  make  the  definition 
sufficiently  comprehensive  to  ensure  the  conviction  of  any  j 
one  who  bo  far  tampered  with  any  article  as  to  make  it  1 
injurious  either  to  the  health  or  pocket  of  the  customer;  1 
but  they  had  not  found  it  praiticable  so  to  frame  it  as  to 
include  certain  fancy  articles,  as  they  might  be  termed, 
which  contained  only  an  infinitely  small  amount  of  certain  I 
ingredients,  and,  if  it  had  been  practicable,  he  did  nut 
know  that  it  would  have  been  desirable.    On  the  other  , 
hand,  they  desired  to  make  their  definition  so  clastic  that 
it  should  not  interfere  unnecessarily  or  unfairly  with  the 
manufacturer  or  vendor.    The  proposal  lo  add  the  word 
*'  foreign  "  to  the  first  clause  had  been  made  in  several 
quarters,  but  it  had  been  distinctly  rejected  by  the  Com- 
mittee, because  its  insertion  would  practically  render  it 
almost  impossible  to  secure  a  conviction,  there' being  such  J 
a  vast  number  of  ingredients  present,  in  very  minute 
quantities,  that  it  would  often  be  difficult  to  convince  a  1 
magistrate  that  the  adulterant  was  really  foreign  to  the  I 
substance,  and   that   it   had   been   improperly  added. 
Objections  had  been  taken  to  Clause  1  that  a  teetotal  1 
analyst  might  be  induced  under  it  to  certify  that  wine  or  ' 
beer  was  adulterated  because  it  contained  alcohol,  which 

deemed  injurious  to  health  ;  but  this  danger  he  thought 
entirely  visionary.    The  insertion  of  the  word  "  foreign  " 
in  Clause  2  would  be  even  mote  objectionable  than  in 
Clause  1,  and  it  might  lead  to  great  difficulty  in  the  case 
of  adulteration  of  milk  with  water  ;  he  suggested,  how- 
ever, that  it  would  be  improved  bv  adding  after  the  words 
"weight,  bulk,  or  strength,"  the  words  "or  Materially 
niters  its  apparent  qua'ity."    The  addition  of  alum  to 
bread,  or  of  Cayenne  pepper  to  gin,  could  not  be  con 
sidcred  injurious  to  health,  unless  in  considerable  quan- 
tities, nor  did  it  add  to  the  weight  or  bulk,  hut  it  gave  a  | 
deceptive  appearance  of  flavour.    T.ic  word  "  colourable  , 
in  Clause  4  he  thought  might  with  advantage  be  omitted  ] 
altogether.   He  was  sure  the  Council  would  welcome  any 
further  suggestions,  and  he  would  ur^e  the  meeting  not  to  \ 
come  to  any  absolute  decision  upon  the  niatier,  but  simply 
refer  the  matter  back  to  the  Council  for  final  revision. 

Mr.  St'TTON  asked  if  it  was  intended  to  hand  in  this 
definition  to  the  Chairman  of  the  Local  Government 
Board,  the  advisability  of  which  he  much  doubted. 


Mr.  Wioner  said  that  was  the  ultimate  intention,  no 
doubt,  but  not  at  the  present  stage. 

Mr.  Sutton  said  there  appeared  to  be  a  great  difficulty 
in  fixing  upon  a  definition  which  would  meet  the  views  of 
everybody,  even  amongst  themselves,  and  still  less  the 
views  of  magistrates  who  had  to  administer  the  law ; 
therefore,  until  they  were  asked  for  it,  he  did  not  think 
they  should  volunteer  one  to  the  Government.  He  had 
no  doubt  that  any  fresh  bill  which  might  be  prepared 
would  be  so  framed  as  to  cover  all  things  which  it  was 
considered  desirable  to  prohibit,  and  then  probably  the 
analysts  would  be  asked  for  information  on  matters  coming 
within  their  own  province.  His  own  opinion  was  that 
some  of  their  brethren  had  been  much  too  particular,  had 
drawn  the  line  too  stringently,  and  had  not  sufficiently 
considered  the  difficulties  with  which  traders  had  to  con- 
tend. If  this  sort  of  thing  were  pushed  too  far  it  would 
produce  a  spirit  of  antagonism  which  would  result  in  no 
good  to  anybody.  His  experience  was  that  the  public 
really  cared  very  little  what  they  ate  or  drank,  for  there 
was  hardly  a  case  to  be  found  in  which  the  prosecution 
had  not  been  initiated  by  the  officers  appointed  under  the 
Act. 

Mr.  RiMMiNGTON  agreed  with  Mr.  Sutton,  and  thought 
they  would  make  a  great  mistake  in  drawing  up  a  defini- 
tion which  should  either  be  handed  to  the  Government 
or  made  public  in  any  way. 

Mr.  Pi  esse  begged  to  differ  »«  toto  from  the  last  two 
speakers.  In  his  opinion  both  the  public  and  the  analysts 
would  benefit  greatly  by  a  definition  being  drawn  up  on  a 
subject  upon  which  the  greatest  ignorance  generally 
prevailed. 

Dr.  Stevenson  thought  they  would  follow  the  wisest 
course  in  leaving  this  matter  to  the  ultimate  decision  of 
the  Council,  though  he  saw  no  possible  objection  to  the 
publication  of  the  definition  as  at  present  framed.  If 
they  were  as  a  body  to  ask  for  any  alteration  in  the 
existing  law,  there  could  be  no  doubt  they  would  be  asked 
to  state  what  their  idea  of  adulteration  was,  and  though 
they  might  not  have  framed  their  definition  in  strictly  legal 
language,  they  ought  lo  be  in  a  position  to  state  in  plain 
English  what  their  view  of  the  question  was.  This  defi- 
nition was  the  product  of  a  vast  amount  of  labour  and 
inquiry  in  all  quarters,  and  he  thought  they  could  not  do 
better  than  refer  it  back  to  the  Council  with  their  general 
approval. 

Dr.  Tripe  thought  their  course  was  quite  clear.  In  the 
infancy  of  the  Society  they  should  not  go  before  the  public 
saying  this  or  that  is  our  definition  of  adulteration,  but  they 
should  lay  down  something  for  iheir  own  guidance,  so  as 
to  secure  unanimity  amongst  themselves.  The  proper 
course,  therefore,  was  to  refer  the  matter  back  10  the 
Council,  as  had  been  proposed. 

Mr.  Wanklyn  said  they  must  face  the  question  before 
them.  To  refer  back  these  definitions  to  the  Council  was 
to  provisionally  adopt  them,  and  he  certainly  could  not 
see  that  they  would  be  going  too  far  in  so  doing.  With 
regard  to  the  cUuses  under  section  A,  they  had  simply 
adhered  to  the  Act  as  it  stood,  and  was  being  interpreted 
by  the  magistrates.  A  man  was  to  be  punished  if  he 
poisoned  any  article  of  food  or  drink,  or  if  he  diminished 
its  value  and  cheated  his  customer,  and  these  ideas  were 
here  carried  out.  He  quite  agreed  in  the  remarks  which 
had  been  made  as  to  the  impropriety  of  introducing  the 
word  "  foreign,"  which  would  often  prevent  a  conviction 
where  it  ought  to  be  obtained,  and  also  approved  of  the 
omission  of  the  woid  "  colrurable." 

Mr.  Ali.en  remaiked  that  few  gentlemen  present  pro- 
bably were  aware  of  the  immense  amount  of  labour  which 
had  been  bestowed  upon  the  framing  of  this  definition. 
The  Committee  had  obtained  some  twenty  definitions  from 
the  leading  chemists  of  the  kingdom,  and  then  having  pro- 
cured a  list  of  t!ie  niost  frequent  adulterations,  had  coin- 
pated  them,  seriatim,  with  the  definitions,  to  see  which 
most  fully  met  the  case  ;  they  had  then  been  revised  by 
independent  persons,  ,-.nd  kjjal  opinions  alto  had  been 
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obtained.  He  himself  had  come  up  to  London  six  times 
since  the  end  of  September  on  the  matter,  and  others  had 
spent  an  equal  amount  of  time  and  trouble  upon  it.  He 
did  not  think  the  Government  would  be  able  to  deal  with 
the  question  in  bo  thorough  a  manner.  He  still  thought 
the  phraseology  capable  of  improvement,  though  he  had 
been  pretty  well  convinced,  contrary  to  his  previous  im- 
pression,  that  the  insertion  of  the  word  "  foreign  "  would 
be  a  mistake. 

Mr.  Rimmington  having  read  a  definition  which  he 
had  drawn  up,  containing  the  words,  "  the  same  being 
done  covertly  to  defraud  and  deceive  the  purchaser," 

Mr.  Heisch  said  that  would  be  making  the  analyst 
judge  and  jury.  They  bad  decidedly  come  to  the  conclu- 
sion not  to  meddle  with  the  question  of  intention. 

Mr.  Rimmington  thought  it  was  necessary  to  show  the 
intention  in  order  to  prove  adulteration. 

Dr.  Tripe  said  unfortunately  his  first  two  cases  broke 
down  on  that  very  ground,  but  on  fresh  summonses  being 
granted  under  section  2,  instead  of  section  3,  convictions 
were  obtained. 

Mr.  Wigner  said  he  would  read  the  opinion  of  a  legal 
gentleman  on  this  very  point.  He  said,  "  How  is  it  to  be 
determined  that  water  in  butter  has  been  fraudulently 
added  or  retained  by  the  retailer  ?" 

Mr.  Rimmington  said  it  was  to  be  determined  by  in- 
ference. 

Dr.  Stevenson  said  he  had  had  some  cases  break  down 
on  the  question  of  fraud,  and  practically  it  was  found 
useless  to  take  out  a  summons  under  that  section.  The 
personal  imputation  was  so  great  that  hardly  any  local 
Board  would  prosecute,  and  magistrates  would  admit 
every  possible  excuse  rather  than  convict ;  whereas,  if  it 
was  simply  a  question  of  adulteration,  a  conviction  was 
readily  obtained,  and  very  rightly  in  many  cases.  The 
old  Act  of  i860  was  an  illustration  of  this,  for  it  remained 
a  dead  letter. 

Mr.  Wanklyn  remarked  that  it  was  evident  their  duties 
were  much  simplified  by  the  tacit  admission  of  the  magis- 
trates, that  persons  who  sold  goods  were  bound  to  under- 
stand what  they  were  dealing  in.  They  had  simply  to 
testify  as  to  the  quality  of  the  article,  and,  if  it  was  not 
what  it  should  be,  the  trader  must  suffer  the  consequences 
of  his  ignorance  or  carelessness. 

Dr.  Muter  said  it  was  evident  to  all  who  knew  any- 
thing about  the  working  of  the  Act,  that  it  would  break 
down  if  fraudulent  intent  had  to  be  proved.  He  was 
concerned  in  the  first  case  ever  brought  under  the  Act, 
which  was  withdrawn  on  that  ground  under  the  advice  of 
Mr.  Poland.    He  thought  the  definition  a  very  good  one. 

Mr.  Sutton  wished  it  to  be  understood  that  he  cordially 
approved  of  the  definition  for  their  own  use,  though  he 
doubted  the  wisdom  of  too  hastily  publishing  it  or  laying 
it  before  the  Government. 

The  Chairman  said  he  should  like  to  make  one  or  two 
remarks  before  putting  the  motion.  In  the  first  place,  he 
thought  it  was  very  desirable,  as  had  been  so  well 
explained  to  the  meeting,  that  they  should  arrive  as  near 
as  possible  to  a  clear  conception  of  what  they  thought 
would  be  a  fair  definition  of  an  adulterated  article. 
Having  taken  part  in  the  discussions  an  this  subject, 
and  the  more  it  was  discussed  the  better,  instead  of 
becoming  more  confident  in  their  ability  to  make,  in 
every  reaped,  a  good,  comprehensive,  and  explicit  defini- 
tion, he  became  more  and  more  doubtful  as  to  its  possi- 
bility. In  several  respects  his  opinion  had  materially 
changed  since  he  commenced  looking  at  ti  c  question,  and 
he  regretted  that  even  at  the  present  time  he  was  unable 
to  entirely  agree  with  the  definition  now  put  forward. 
He  believed  he  had  been  the  principal  dissentient  in  the 
Committee,  having  entettaincd  serious  doubts  from  the 
first  as  to  whether  they  had  framed  such  a  definition  as  it 
woald  be  desirable  to  lay  before  the  public.  However, 
the  resolution  as  proposed  had  avoided  this  difficulty, 
because  they  did  not  propose  that  the  Society  should  be 
itrictly  tied  down  to  the  definition  now  brought  forward  ; 


but  all  agreed  in  this,  that  it  was  desirable  they  should 
indicate  as  far  as  possible,  in  intelligible  terms,  what  were 
the  conditions  under  which  articles  should  be  looked  upon 
as  adulterated.  He  was  not  quite  satisfied,  and  did  not  think 
he  ever  should  be,  with  this  amount  of  success,  because  if 
they  were  to  have  a  definition,  he,  for  one,  desired  one  which 
should  cover  all  articles  which  could  be  considered  as 
adulterated,  and  if  they  fell  short  of  this,  and  found  they 
could  not  frame  a  definition  which  would  be  so  compre- 
hensive as  to  take  in  everything,  but  at  the  same  time 
elastic  enough  for  purposes  of  commerce  and  manufac- 
ture, he  should  be  inclined  to  come  to  the  conclusion  that 
they  had  better  not  have  one  at  all,  but  simply  depend 
upon  the  Act  itself,  which  specified  in  so  many  words 
that  if  an  article  were  adulterated  in  whatever  way,  not 
defining  what  that  way  should  be,  the  seller  was  subject 
to  a  penalty.     It  was  quite  possible  they  might  come  to 
that  conclusion  at  last,  but  he  had  originally  entertained  a 
strong  opinion  that  without  much  difficulty  they  might  frame 
a  definition  which  would  be  both  stringent  enough  on  the  one 
hand,  and  clastic  enough  on  the  other,  to  cover  alt  cases 
which  they  required  to  take  cognisance  of.    At  the  same 
time  he  must  confess  that  the  more  he  looked  into  the  sub- 
ject the  more  difficulties  he  saw.    He  thought,  however, 
they  would  show  a  great  amount  of  weakness  if,  as  a  body, 
they  drew  back  from  the  attempt  to  do  all  that  could  be 
done  towards  defining  what  constituted  an  adulterated 
article.    He  hoped  they  would  endeavour  to  do  this,  but 
their  first  object  must  be  to  do  it  for  their  own  use,  so 
that  they  might  be  able  to  agree  amongst  themselves,  and 
further  be  in  a  position  to  enlighten  the  public  upon  the 
matter ;  but  they  must  not  decide  too  hastily  what  use 
to  make  of  the  definition  when  accomplished.    The  one 
now  proposed  was  framed  in  popular  rather  than  in 
strictly  legal  or  technical  language,  but  it  gave  a  very 
good  general  idea  of  what  was  intended,  and  if  the  Society 
agreed  to  the  resolution  which  had  been  proposed,  that  it 
should  be  sent  back  to  the  Council  for  further  considera- 
tion, he  thought  that  would  be  the  best  course  that  could 
be  adopted. 

The  motion  was  then  put  and  carried  unanimously. 

Seclion  B,  the  discussion  of  which  had  been  postponed 
until  after  Section  A  had  been  disposed  of,  j  was  next 
brought  forward,  when 

Dr.  Tripe  proposed  lhat  in  clause  2  the  words  "  or  its 
synonym  '■  should  be  added. 

Mr.  Rimmington  said  he  doubted  very  much,  with 
regard  to  many  popular  medicinal  agents,  whether  it  was 
not  better  for  the  purpose  the  more  they  were  adulterated. 
Take,  for  instance,  such  articles  as  laudanum  or  sweet 
spirit  of  nitre.  He  believed,  if  they  were  sold  of  the  phar- 
maceutical strength,  there  would  very  soon  be  a  great 
many  inquests  required.  In  his  part  of  the  country  per- 
sons were  in  the  habit  of  taking  sweet  spirit  of  nitre  by 
the  ounce  or  half-ounce,  and  they  would  have  great  diffi- 
culty in  convincing  ignorant  persons  that  they  only  ought 
to  take  a  teaspoonful.  The  same  thing  with  regard 
to  spirit ;  he  thought  the  more  water  there  was  in  it  the 
better. 

Dr.  Tripe  could  not  understand  what  the  "  professed 
standard  "  meant. 

The  Chairman  said  the  name  of  the  article,  or  the  label 
affixed  to  it.  mii»ht  imply  a  standard.  With  regard  to 
articles  of  medicine,  not  comprised  in  the  "  Pharmacopoeia," 
there  was  a  generally  recognised  composition  which  would 
be  the  professed  standard. 

Mr.  Wigner  said  if  an  article  had  no  synonym  it  would 
be  shut  out  altogether  ;  and  this  was  the  case  with  many 
articles,  such,  for  instance,  as  milk  of  sulphur. 

Dr.  Tripe  said  milk  of  sulphur  was  the  synonym  for 
precipitated  sulphur,  according  to  Garrod. 

Dr.  Stevenson  said  the  professed  standard  did  not 
mean  that  of  the  Pharmacopoeia,  but  it  meant  that  when 
the  article  referred  to  was  something  which  had  either  an 
acknowledged  standard  as  being  a  natural  product,  or  was 
generally  known  as  of  a  certain  composition,  it  should 
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come  up  to  that  standard.    It  would  introduce  a  great 
amount  of  confusion  in  the  definition  if  they  adopted  the 
word  "synonym,"  because  there  were  many  articles 
which,  though  approximating  to  the  preparations  in  the 
British  Pharmacopoeia,  had  no  synonyms,  strictly  speak- 
ing.   Milk  of  sulphur  for  instance,  was  a  recognised  sub- 
stance known  to  chemists  as  distinct  from  the  substance 
known  as  precipitated  sulphur,  having  long  been  prepared 
in  a  different  manner.    Paregoric,  again,  was  not  the 
same  as  compound  tincture  of  camphor,  which  latter  was 
really  an  imitation  of  paregoric.    Of  course  if  any  article 
were  the  true  synonym  of  one  in  the  Pharmacopoeia,  the 
Pharmacopoeia  standard  would  be  applied  to  it. 
Dr.  Tripe  said  he  would  withdraw  his  suggestion. 
Mr.  Piesse  suggested  the  substitution  of  the  word  "its" 
for  "the"  before  "professed  standard,"  and  a  similar 
resolution  to  the  last  was  then  unanimously  adopted  with 
regard  to  section  B.    A  somewhat  lengthy  discussion 
then  ensued  as  to  the  latter  part  of  the  definition,  and 
the  proposed  standards,  which  stated- 
Various  suggestions  were  made  by  members  as  to  some 
of  the  details  therein  contained,  and  facts  narrated  as  to 
the  working  of  the  Adulteration  Act,  particularly  with 
regard  to  the  sale  of  milk  ;  ultimately  a  similar  resolution 
recommending  these  standards  to  the  Council  for  their 
guidance  was  adopted,  but  with  the  understanding  that 
the  word  "limits"  should  be  substituted  for  standards." 
A  vote  of  thinks  to  the  chairman  concluded  the  proceed- 
i  ngs,  which  had  lasted  over  four  hours. 


PROCEEDINGS  OF  SOCIETIES. 

CHEMICAL  SOCIETY. 
Thursday,  December  yd,  1374. 

Mr.  W.  H.  Perkin,  F.R.S.,  in  the  Chair. 


Thk  minutes  of  the  previous  meeting  having  been  read 
and  confirmed,  and  the  names  of  the  visitors  announced, 
the  certificates  of  Messrs.  J.  Martineau  Poynting,  George 
Turner,  and  Nathaniel  Bradley  were  read  for  the  first  time. 
The  following  gentlemen  were  duly  elected  by  ballot  as 
Fellows  of  the  Society,  after  their  names  had  been  read 
for  the  third  time: — Messrs.  Thomas  Harrison,  A.  L. 
Sparkes,  B.A.,  D.  Kingsford,  Edward  William  Parnell, 
Robert  Heddetwich  Ker,  Arthur  Deck,  John  Edward 
Morris,  Roland  II.  Ridout,  William  Payne,  William 
Griffin,  and  I).  C.  Mackenzie. 

The  first  paper.  "  On  the  Formula  of  the  Alums,'1'  was 
read  by  the  author.  Mr.  S.  Lui'i'ON.    He  finds  that  am- 
monia iron  alum,  (NH^Jre24S04,240H.2,  loses  2jOHa  at 
a   temperature   of    iso    C,   and    becomes  anhydrous 
at   abaut  230*  C.     The  alums  K1A!J4S04.240HJ  and 
(NH4lJAI24S04,2.|OIla  both  lose  23  molecules  of  water  at 
temperatures  of  ibo  C.  and  190'  C,  respectively.  These 
results  prove  that  the  formula?  of  the  alums  given  above 
cannot  be  halved,  unless  the  improbable  assumption  be 
made  that  2  molecules  of  alum  coalesce  in  the  formation 
of  the  mono-hydrated  salts  described  by  the  author. 
The  Chairman  having  thanked  the  author, 
Mr.  W.  N.  Hartley  read  a  note  "  On  the  Colour  of 
Cupric  Chloride."    He  finds  that  the  crystals  of  cupric 
chloride,  CuClj.20Hj.  which  are  generally  described  as 
green,  are  really  of  a  pale  blue  tint  when  rendered  quite 
free  from  adhering  moisture  by  exposure  in  vacuo  over 
sulphuric  acid.    The  green  colour  of  the  crystals,  as  ordi- 
narily seen,  he  considers  to  be  due  to  their  being  mois- 
tened with  a  film  of  the  deep  green  solution  of  the  salt. 
When  examined  by  the  dichrolscope,  the  light  through  the 
principal  axis  shows  one  image  of  an  azure  blue,  and  the 
other  of  an  emerald  gieen. 

In  reply  to  a  question  by  Mr.  C.  E.  Groves,  the  author 
said  he  had  not  examined  the  light  from  the  dark  blue 


crystals  and  the  moist  green  crystals  by  the  spectroscope  ; 
there  were  considerable  difficulties,  owing  to  the  small  size 
of  the  crystals  and  their  giving  a  continuous  spectrum. 

The  Chairman  then  thanked  the  author  in  the  name  of 
the  Society,  after  which 

Mr.  C.  T.  KiNGZETT  read  Part  II.  of  a  communication 
"  On  the  Oxidation  of  the  Essential  Oils."  The  results  of 
his  more  recent  experiments  induce  the  author  to  believe 
that  the  active  agent  produced  by  the  atmospheric  oxida- 
tion of  oil  of  turpentine,  which  was  described  in  the  first 
part  of  the  memoir,  is  probably  an  organic  peroxide  of  the 
formula  Ci0Hu04,  and  that,  on  heating  this  product  with 
water,  peroxide  of  hydrogen  and  camphoric  acid  are 
formed,  and  remain  in  solution  in  the  water. 

C,0HI404  +  20H2  =  C10H,604+ H,Oa. 
Acetic  acid  and  formic  acid  appear  to  be  formed  at  the 
same  time. 

The  Chairman  then  thanked  Mr.  C.  T.  Kingxett  in  the 
name  of  the  Society  for  his  interesting  communication  on 
the  nature  of  the  products  formed  in  the  oxidation  of  oil  of 

turpentine. 

The  two  remaining  papers  were  "  Oh  the  Purification 
and  Boiling-Point  of  Mcthyl-Hexyl-Carbinol,"  by  E. 
Neison  ;  and  a  "  Note  on  the  Boiling-Point  of  Methyl- 
Hexyl-Carbinol,"  by  C.  Schorlemmer,  F.R.S.  The  former 
finds  that  it  is  impossible  to  obtain  the  alcohol  entirely 
free  from  the  ketone  which  accompanies  it,  by  means  of 
treatment  with  acid  sodium-sulphite,  neither  is  the  im- 
purity removed  by  rectification  with  potassium  hydrate  ; 
it  then  boils  at  178"  to  179'  C.  By  digesting  it.  however, 
with  potassium  hydrate  for  a  considerable  time,  the  last 
trace  of  the  ketone  may  be  removed.  After  being  carefully 
dried  and  reaified,  it  boils  steadily  at  1814  C.  Under  some 
circumstances,  the  crude  alcohol  contains  a  small  quantity 
of  octylene  and  traces  of  octane.  The  former  may  be  re- 
moved by  the  action  of  bromine,  which  converts  it  into 
octylene-bromide,  a  liquid  of  high  boiling-point.  The  pore 
alcohol  is  an  almost  colourless,  very  mobile  liquid,  the 
density  of  which  is  0  823  at  16*.  Oxidising  agents  convert 
it  into  methyl-hexyl-ketone,  and  ultimately  into  caproic 
and  acetic  acids;  heated  with  zinc  chloride  in  a  current  of 
hydrochloric  acid,  it  is  rapidly  converted  into  octylic 
chloride,  a  small  quantity  of  octylene  being  produced  at 
the  same  time. 

Dr.  Schorlemmer,  by  repeatedly  distilling  the  alcohol, 
first  from  potassium  hydrate  and  then  from  metallicsodiam, 
obtained  a  liquid  boiling  constantly  at  179-5°.  the  mercurial 
column  being  completely  surrounded  by  the  vapour,  and 
the  height  of  the  barometer  756  m.m.  The  author  finds 
that  pure  primary  heptyl-alcohol  boils  at  155*5*  C. 

The  Chairman,  after  thanking  Mr.  Neison  and  Dr.  Schor- 
lemmer, adjourned  the  meeting  until  Thursday,  December 
17th,  for  which  there  are  communications  from  Dr.  Schor- 
lemmer, "  On  Groves'*  Method  of  Preparing  Chlorides," 
and  from  Mr.  J.  L.  Davies,  "On  the  Precipitation  of  Metals 
by  Zinc." 


ROYAL   INSTITUTION  OF   GREAT  BRITAIN. 
General  Monthly  Meeting,  December  ~tth,  1S74. 

Admiral   Sir    Heskv    J.  Cohrinoton,   K.C.B.,  Vice- 
President,  in  the  Chair. 

The  Hon.  Mrs.  Francis  Wm.  Buxton,  William  Henry 
Domville,  Esq.,  and  George  Sampson,  Esq.,  were  elected 
Members  of  the  Royal  Institution. 
The  following  Lecture  arrangements  were  announced  ■  — 
John  Hall  Gladstone,  Esq..  Ph.D.,  F.R.S.,  Fulleuin 
Professor  of  Chemistry,  R.I.— Six  Lectures,  "  On  the  Vol- 
taic Battery,"  on  December  29  (Tuesday),  31,  1874; 
January  2,  5.  7,  9,  1875. 

Before  Easter,  1875. 
E.  Ray  Lankester,  Esq.,  M.A.— Six  ] 
Pedigree  of  the  Animal  Kingdom,"  on  Tuesdays,  January 
ti  to  February  t6. 


Lectures,  "  On  the 
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Alfred  H.  Garrod,  Esq.— Four  Lectures,  "On  Animal 
Locomotion  ;  including  Locomotion  on  Land,  in  the  Air, 
and  in  Water,"  on  Tuesday?,  February  23,  March  2,9,  16. 

Professor  P.  M.  Duncan,  F.R.S. — Three  Lectures,  "  On 
the  Grander  Phenomena  of  Physical  Geography,"  on 
Thursdays,  January  14  to  28. 

Professor  Tyndall,  D.C.L.,  LL.D.,  F.R.S.— Seven  Lec- 
tures, "On  Subjects  connected  with  Electricity,"  on  Thurs- 
days, February  4  to  March  18. 

Edward  Dannreuther,  Esq.— Two  Lectures,  "On  Mozart 
and  Beethoven  (with  Pianoforte  Illustrations),"  on  Satur- 
days, January  t6  and  23. 

J.  T.  Wood,  Esq. — Four  Lectures,  "  On  the  Discovery 
of  the  Temple  of  Diana,  and  other  Results  of  the  Govern- 
ment Excavations  at  Ephesus,"  on  Saturdays,  January  30, 
February  6,  13,  and  20. 

Professor  W.  K.  Clifford,  M.A.,  F.R.S.— Four  Lectures, 
"  On  the  General  Features  of  the  History  of  Science,"  on 
Saturdays,  February  27  to  March  28. 

The  Friday  Evening  Discourses  before  Easter  will 
probably  be  given  by  the  following  gentlemen  : — 

January  15th,  Professor  Tyndall,  D.C.L.,  LL.D..  F.R.S., 
'*  Some  Acoustical  Problems."  January  22nd,  Sir  John 
Lubbock,  Bart.,  F.R.S.,  M.R.I.,  "Wild  Flowers  and 
Insects."  January  29th,  Professor  Huxley,  LL.D.,  F.R.S., 
"  Recent  Work  of  the  Challenger  Expedition,  and  its 
Bearing  on  Geological  Problems."  February  5th,  James 
Dewar,  Esq.,  F.R.S.E.,  "  Physiological  Action  of  Light." 
February  12th,  W.  R.  Greg,  Esq.  February  19th,  Professor 
Frankland,  F.R.S.,  M.R.I.,  "Climate."  February  26th, 
W.  R.  S.  Ralston,  Esq.,  M.A.,  "  Popular  Tales  :  their 
Origin  and  Meaning."  March  5th,  The  Lord  Rayleigh, 
M.A.,  F.R.S..  M.R.I.  March  12th,  Professor  Abel.  F.R.S., 
"  Accidental  Explosions."  March  19th,  Richard  Liebreich, 
M.D.,  M.R.C.S.,  M.R.I.,  "  The  Real  and  Ideal  in  Portrait- 
ure." 


CORRESPONDENCE. 

THE   NEW   SCIENCE   SCHOLARSHIPS  AT 
OXFORD. 

To  the  Editor  of  the  Chemical  News. 

Sir,— Much  high-toned  discussion  recently  took  place 
when  our  great  universities  first  established  scholarships 
for  the  promotion  of  scientific  study,  and  it  it  is  now  quite 
permissible  to  ask  what  these  scholarships  really  are,  and 
in  what  manner  they  are  administered. 

A  specimen  has  recently  come  under  my  notice  which, 
if  at  all  typical  of  the  remainder,  is  perfectly  horrifying. 
This  is  the  first,  and  presumably  the  simplest,  chemistry 
paper,  given  for  an  entrance  scholarship  at  Oxford  : — 

Chemistry.  I. 

1.  Discuss  the  methods  and  aims  of  Physics  in  contrast 
with  those  of  Chemistry,  and  show  the  directions  in  which 
the  one  branch  of  study  assists  the  other. 

2.  Give  a  history  of  the  atom  since  the  year  1800. 

3.  What  reasons  are  there  for  belief  in  the  duality  of 
elementary  molecules  ? 

4.  "  The  theory  of  polyatomic  radicles  and  the  theory 
of  types  are  necessary  to  each  other."  Examine  this 
statement. 

5.  The  specific  heat  of  a  certain  metal  is  0  057  :  the 
metal  forms  an  oxide  containing  by  weight  1  part  of 
oxygen  to  4725  of  metal,  and  a  chloride  containing  1  part 
of  chlorine  to  1-064  of  metal.  Win  formula:  probably 
represent  these  compounds? 

(Balliol  College,  Bracktnbury  Scholarship,  1 874.) 

The  other  two  papers,  as  well  as  the  practical  part  of 
the  examination,  clearly  exhibit  either  non-acquaintance 
with  the  routine  of  laboratory  work  on  the  part  of  the 
examiner,  or  a  desire  to  ignore  the  same.  The  papers 
arc  too  lengthy  to  give  here,  still,  I  cannot  refrain  from 


I  quoting  one  of  the  questions  on  organic  chemistry: — 
J  "  What  arc  the  chemical  characters  of  soap,  sugar,  starch, 
1  gun-cotton,  nitro-glyccrine,  tallow,  and  paraffin  ?" 

Is  this,  alas  !  the  chemistry  expected  from  young  stu- 
dents about  to  undergo  a  course  of  university  study  ?  Is 
a  mere  memory  of  undigested  facts  to  take  the  place  of 
'  real  knowledge  obtained  from  the  facts  themselves?  for 
such  is  the  real  issue.  Can  any  youth  possess  at  the 
same  time  such  unlimited  book-knowledge,  and  yet  be  at 
all  adept  in  chemical  methods  ? 

And,  in  conclusion,  allow  me  to  ask  what  kind  of 
"  chemist "  will  emerge  from  the  university  if  they  be 
already  so  "super-saturated"  with  book-knowledge  when 
they  enter  ? — I  am,  &c. 

Experiment. 


WANT   OF  COURTESY. 

To  the  Editor  of  the  Chemical  Nevs. 
Sir, — I  wish,  through  the  medium  of  your  paper,  to  point 
out  an  act  of  great  injustice  perpetrated  by  those  who 
advertise  for  Managers,  Chemists,  Foremen.  &c. 

In  a  great  majority  of  cases,  and  I  speak  on  the  autho- 
rity of  several  persons  who  fill  the  positions  above-named, 
the  firm  advertising  open  out  a  correspondence  with  some 
of  the  applicants,  and  it  may  be  that  several  letters  pass 
between  them,  and,  after  all,  nothing  more  is  heard  from 
the  advertisers ;  they  cease  to  write,  and  the  applicants 
arc  consequently  kept  in  an  unenviable  state  of  suspense. 
Now.  sir,  would  it  not  be  better  and  more  gentlemanly  on 
the  part  of  the  advertisers  to  inform  the  applicants  that 
their  vacancies  have  been  filled,  and  that  their  services 
are  not  required?  So  long  as  advertisers  continue  to 
treat  applicants  so  unceremoniously,  they  will  never  get 
really  competent  men  to  countenance  them, — I  am,  &c. 

A  Constant  Reader. 

North  Shields,  Decern  ber  2, 1874. 


CHEMICAL  NOTICES  FROM  FOREIGN 
SOURCES. 

Note.  All  degrees  of  temperature  are  Centigrade,  ontei*  otherwise 
expressed . 

Comfites  Rendu*  Hebdomcdaires  des  Seances  de  I'Academie 
des  Sciences,  No.  18,  November  a,  1874. 
Researches  on  the  Dissociation  of  Crystalline  Salts. 
— MM.  P.  A.  Favre  and  C.  A.  Valson. — A  complete 
abstract  of  this  paper  cannot  be  given  without  the  accom- 
panying tables.  When  a  hydrated  salt  dissolves  the 
increase  of  the  volume  of  the  liquid  differs,  in  general, 
little  from  the  volume  of  the  salt.  The  three  or  four  first 
equivalents  may  give  rise  to  a  slight  coercitive  action,  but 
this  ceases,  and  the  increase  of  the  votume  becomes  con- 
stant. In  this  respect  the  solut  on  of  a  hydrated  saline 
crystal  maybe  compared  to  the  melting  of  a  crystal  of  ice 
in  water,  which  is  accompanied  by  a  slight  contraction. 

Modification  of  the  Liquids  of  Fehling  and 
Barreswill,  as  Employed  for  the  Determination  of 
Glucose.— M.  P.  Lagrange.— The  author  proposes  the 
following  formula : — 

Dry  neutral  tartrate  of  copper    . .      10  grs. 

Pure  caustic  soda  400  •» 

Distilled  water  500  „ 

The  tartrate  of  copper  is  obtained  by  decomposing  the 
sulphate  of  copper  with  neutral  tartrate  of  soda,  the  pre- 
cipitate being  washed  by  decantation,  and  dried  at  ioo°  C. 

Fermentation  of  Fruits. — MM.  G.  Lechartier  and  F. 
Bellamy. — The  authors  have  submitted  cherries,  goose- 
berries, figs,  lemons,  cherry  ar.d  goosebetry  leaves,  chest- 
nuts, and  barley  to  experiments  similar  to  those  already 
performed  with  apples  and  pears.  The  results  weie 
identical.   They  draw  the  following  conclusion! ;— At  the 
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moment  when  the  fruit,  the  grain,  or  the  leaf  is  severed 
from  the  plant  life  is  not  extinct  in  its  component  cells. 
This  life  is  accomplished,  in  the  exclusion  of  air,  in  con- 
turning  sugar,  and  in  producing  alcohol  and  carbonic 
acid.  As  soon  as  the  production  of  the  latter  ceases  all 
vitality  is  extinct  in  their  cells.  Fruits,  seeds,  and  leaves 
may  therefere  remain  indefinitely  in  an  inert  state  if  no 
organic  ferment  is  developed  in  their  interior.  Beet-roots 
and  potatoes  present  a  special  phenomenon.  As  regards 
the  production  of  alcohol  and  of  carbonic  acid  they 
behave  like  fruits.  They  do  not  contain  any  alcoholic 
ferment,  but  in  the  acid  liquid  which  saturates  the  mass 
of  their -softened  tissues,  the  authors  have  recognised 
bacteria  of  different  sizes. 

No.  19,  November  9,  1874. 
Researches  on  the  Dissociation  of  Crystalline  Salts. 
—MM.  P.  A.  Favre  and  C.  A.  Valson. — The  coercitive 
action  which  a  crystalline  salt  exerts  on  its  water  of 
crystallisation  is  not  of  the  same  order  as  the  coercitive 
action  exerted  by  the  same  salt,  when  dissolved,  upon  the 
mass  of  the  solvent.    In  the  former  case  the  salt,  in  iso- 
lating itself  from  the  medium,  retains  a  definite  number 
of  equivalents  of  water,  and  its  action  consequently  follows 
the  law  of  definite  proportions.    In  the  second  case  the 
action  is  exerted  upon  the  entire  mass  of  the  solvent,  and 
consequently  in  indefinite  proportions.    When  a  dissolved 
salt  crystallises  in  a  saturated  solution  the  phenomenon 
is  generally  accompanied  with  augmentation  of  volume, 
and  at  the  same  time  with  disengagement  of  heat.  The 
influence  01  temperature  upon  the  number  of  equivalents 
of  wat*r  retained  by  the  crystal  must  be  noticed.  Thus 
sulphate  of  soda,  at  common  temperatures,  takes  up  10 
equivalents  of  water :  at  a  sufficiently  elevated  tempera- 
ture the  number  of  equivalents  decreases  ;  and  above  33" 
a  saturated  solution  deposits  the  salt  in  the  anhydrous 
state.    It  would,  therefore,  seem  that  the  action  of  heat 
upon  saline  solutions  may  be  compared  to  that  which  it 
exerts  upon  the  systems  formed  by  carbon  and  the  gases 
which  it  condenses.     If  we  admit  that  the  coercitive 
action  of  salts  upon  water  decreases  with  the  temperature 
we  may  explain  the  increase  of  solubility  with  temperature 
for  the  majority  of  salts.    Indeed,  if  we  set  out  with  a 
solution  saturated  at  the  ordinary  temperature,  and  raise 
the  temperature,  the  coercitive  power  of  the  salt  diminish- 
ing, it  necessarily  follows  that  one  portion  of  the  mass  of 
the  water  escapes  entirely,  or  almost  entirely,  from  the 
coercitive  action  of  the  salt,  and  is  thus  ready  to  undergo 
the  coercitive  action  of  a  new  portion  of  the  salt,  which 
then  enters  into  solution.    VVc  may  add  that  in  raiting 
the  temperature  more  and  more,  the  coercitive  action 
becoming  more  and  more  feeble,  we  reach  a  limit  beyond 
which  a  portion  of  the  salt  is  deposited.    This  explains 
the  maximum  of  solubility  for  certain  salts.    We  conceive, 
finally,  that  at  still  higher  temperatures  the  coercitive 
action  may  become  =0,  and  the  salt  b:  then  entirely 
deposited  in  the  anhydrous  6tate.    With  the  greater  part 
of  salts  which  fix  water  of  crystallisation  the  solution  of 
these  hydrated  salts  takes  place  without  any  sensible 
variation  of  the  entire  volume,  when  the  liquid  is  suffi- 
ciently concentrated,  which  is  generally  the  case  with  the 
third  or  fourth  equivalent  of  the  salt  added.    With  an- 
hydrous salts  this  is  no  longer  the  case.    Hence  it  follows 
that  the  number  of  equivalents  of  water  which  a  salt 
retains  at  the  moment  when  it  crystallises  depends  on  this 
condition— that  the  solution  of  the  salt  is  effected  without 
change  of  volume.     Lastly,  let  us  consider  t:  e  coercitive 
action.  A,  which  an  anhydrous  salt  exerts  upon  the  in- 
definite mass  of  the  solvent  water  compared  to  the  coerci- 
tive action,  B,  exerted  by  the  salt  upon  the  definite  pro- 
portion of  water  necessary  for  the  constitution  of  the 
crystal.    If  these  two  actions  are  equal  the  hvdrated  and 
crystalline  salt  dissolves  without  aitcration'of  volume. 
If  A  is  greater  than  B  there  will  be  increase  of  volume  in 
crystallisation,  and  decrease  in  case  of  solution.    If  B  is 
greater  than  A  the  case  will  bs  reversed. 


Method  Adopted  for  the  Discovery  of  the  Sub- 
stance Most  Effectual  Against  the  Phylloxera  at  the 
Viticultural  Station  of  Cognac. — M.  Max  Cornu. 

Certain  Geometric  Constructions  Applicable  to 
Mirrors  and  Lenses. — M.J.  Lissajous. — A  mathematical 
paper,  unsuited  for  abstraction. 

Preparation  and  Properties  of  Dioxy-Maleic  Acid. 
— M.  E.  Bourgoin. — This  acid  is  formed  by  heating  a 
dilute  solution  of  bibromo-maleic  acid  to  160''  for  six  hours 
in  a  closed  vessel.  The  acid  is  soluble  in  water  and 
alcohol,  but  scarcely  soluble  in  ether.  Its  alkaline  and 
alkaline  earthy  salts  are  soluble  in  water.  Its  existence 
completes  a  remarkable  series.  There  are  tbree  acids — 
the  succinic,  malic,  and  tartaric,  to  which  correspond 
respectively  the  maleic,  oxy-maleic,  and  dioxy-maleic, 
containing  two  equivalents  less  of  hydrogen. 

Studies  Relative  to  the  Phylloxera:  Experiments 
made  on  Vine  Branches  Immersed  in  Water  holding 
Various  Substances  in  Solution.— A.  Baudrimont. 

Laws  of  the  Vibratory  Movement  of  Diapasons. — 
M.  E.  Mercadier. — Not  adapted  for  abstraction. 

Electro-Static  Induction  Currents.— M.  Neyreneuf. 
— Verdet  and  Masson  have  made  use  of  the  electric  egg; 
to  determine  the  direction  of  the  induced  current.  The 
author  has  repeated  their  experiments,  making  use  of  the 
discharge  of  a  Holtz  machine,  and  has  established  with- 
out difficulty  that  the  direction  of  the  induced  current 
varies  with  the  intensity  of  the  inducing  charge. 

Action  of  the  Electric  Current  on  the  Organs  of  the 
Senses.  -T.  L.  Phipson.— It  results  from  experiments 
made  by  the  author  that  the  action  of  a  galvanic  current 
on  the  organs  of  sensation  always  appears  at  the  positive 
pole,  except  at  the  moment  where  the  negative  pole  be- 
comes in  turn  positive,  and  then  an  action  takes  place  at 
this  pole.  He  thinks  that  in  these  facts  is  found  the  in- 
dication of  a  general  law  applying  equally  to  the  muscular 
contractions  occasioned  by  electricity,  and  very  probably 
to  the  phenomena  of  induction.  If  we  take  a  small  zinc- 
copper  couple,  plunged  in  acidulated  water,  and  furnished 
with  a  platinum  rhcophore,  and  place  first  the  zinc  pole 
on  one  side  of  the  tongue,  and  then  the  copper  pole  on  the 
other  side,  the  well-known  and  peculiar  taste  is  imme- 
diately experienced  at  the  point  touched  by  the  copper, 
but  not  on  the  other  side.  The  result  is  the  same  if  the 
positions  of  the  poles  are  changed.  If  a  stronger  appa- 
ratus is  used  the  phenomena  are  unaltered  ,  but  another 
fact  is  also  observed — on  removing  the  copper  pole  the 
same  taste  is  experienced  at  the  zinc  pole.  Corresponding 
phenomena  are  observed  in  experimenting  on  the  organs 
of  hearing,  smell,  and  sight. 

Reply  to  a  Recent  Paper  by  M.  Gernez  on  Super- 
saturation. — M.  Lccoq  de  Boisbaudran.— A  controversial 
paper,  having  reference  to  Comptes  Rendus,  p.  gt2. 

New  Observations  Relative  to  the  Circular  Com- 
pass.— M.  E.  Duchemin. — The  author  requeststhc  opening 
of  a  sealed  paper  deposited  with  the  Academy  Oitober  jj. 
1S73,  in  which  he  describes  the  construction  and  the 
advantages  of  the  circular  compass. 

Lamp  of  Sulphide  of  Carbon  and  Nitric  Oxide, 
with  its  Application  to  Photography.— MM.  B.  DeU- 
chanal  and  A.  Mermet.—  If  binoxide  of  nitrogen  is  kindled 
in  a  flask  containing  the  vapour  of  sulphide  of  carbon  a 
dazzling  light  is  produced,  which  immediately  causes  the 
mixture  of  hydrogen  and  chlorine  to  detonate.  The  violet- 
blue  tint  of  the  light  proves  its  richness  in  the  chemical 
1  ays.  The  authors  give  a  description  of  the  lamp,  and  of 
experiments  made  with  its  light,  which  proves  to  be  well 
a.l.inted  for  photographic  purposes.  The  spectrum  of  the 
li^-ii  is  very  analogous  to  that  of  sulphur. 

Chemical  Nature  of  Bodies  in  the  Organism  which 
Exhibit  a  Cross  under  the  Polariscope.— MM.  Dastre 
and  Morat.— In  the  yolk  of  the  egg  of  birds  are  found 
1  spherical  corpuscles  presenting,  when  examined  under 
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the  polariicope,  a  cross  whose  limbs  enlarge  as  (hey 
diverge  from  the  centre.  M.  Dareste,  who  discovered 
these  bodies  in  1866  in  the  eggs  of  birds,  has  since  found 
them  in  other  animals — tortoises,  osseous  fishes,  &c,  and 
in  various  parts  of  the  organism.  R.  Wagner  has  found 
them  in  the  vesiculee  seminales,  and  M.  Balbiani  in  the 
adipose  body  of  the  silkworm.  M.  Dareste  considered 
them  as  animal  starch,  and  believed  that  he  had  trans- 
formed them  into  glucose,  making  use  of  this  supposed 
fad  as  an  argument  against  the  localisation  of  glucogenesis 
in  the  liver.  The  researches  of  the  authors  prove  that 
these  bodies  consist  of  lrcithine,  a  nitrogenous  and 
phosphorised  principle  made  known  by  Gobley.  It  is  in- 
teresting to  find  a  nitrogenous  matter — considered  as 
amorphous,  and  of  a  viscid  and  colloid  nature — present  a 
great  number  of  the  essential  properties  of  crystals, 
assuming  constantly  a  regular  and  symmetrical  geometric 
figure.  Lecithine  is  very  distinct  from  starch  ;  it  is  not 
turned  blue  by  iodine  ;  it  dissolves  in  alcohol,  and  is  pre- 
cipitated by  water,  whiht  the  behaviour  of  starch  is  quite 
the  reverse.  The  polarisation  cross  being,  therefore,  not 
peculiar  to  starch,  its  value  in  proximate  organic  analysis 
is  not  greater  than  that  of  an  ordinary  crystalline  form. 

Liebig's  AnnaUn  der  Chemie  und  Phartnacit. 
October  17,  1874. 

Behaviour  of  Iodine  with  Arsenious  Acid. — M. 
Wegner. — The  author  undertook  the  investigation  of  this 
subject  with  reference  to  a  paper  by  Prof.  Zinno  (Huchner's 
Repertoriutn,  Heft  7,  1873)  on  iodarsenic  acid.  He  is 
unable  to  confirm  the  results  of  Zinno,  and  doubts  the 
existence  of  iodarsenic  acid. 

Ammonia  Derivatives  of  Aceton. — W.  Heintz. — A 
very  elaborate  account  of  triacetonamin,  triaceton-ammo- 
nium-platino-chloride  and  subchloride,  hydrochlorate  of 
triacetonamin,  diacetonamin,  the  two  platino-chlorides  of 
diaceton-ammonium,  hydrochlorate  and  sulphate  of  di- 
acetonamin, and  dehydro-triacetonamin. 

Certain  Formation  of  Diphenyl  within  the  Molecule. 
— C.  Graebe. — This  paper  treats  of  the  synthesis  of  carbazol 
from  diphenylamin ;  the  behaviour  of  methyl-diphenylamin 
with  heat ;  of  diphenylen-sulphide  ;  diphenylen-sulphon  ; 
the  behaviour  ofdiphenyl-disulphide  with  heat ;  diphenylen- 
oxide ;  and  diphenylen-methan. 

Notice  of  a  Palladium  Salt.— The  salt  in  question  is 
a  double  sulphite  of  protoxide  of  palladium  and  of  soda. 
When  dried  and  washed  it  is  a  pale  yellow  crystalline 
powder.  When  heated  it  becomes  yellow,  and  is  then 
decomposed  and  blackened.  In  boiling  water  it  is  dis 
solved  and  decomposed.    It  consists  of — 

Oxide  of  palladium    . .    . .  20-40 

Soda      . .    -  3049 

Sulphurous  acid  42  35 

Water   676 


1  Barth  and  C.  Senhofer ;  and  one  by  the  last  mentioned 
chemist  on  benzol-trisulphuric  acid. 

Investigations  on  the  Volume  Constitution  of 
Solid  Bodies. — Dr.  H.  Schroder. — The  author  examines 
I  the  di-  and  trichromates  of  potash  ;  the  normal  volume  of 
chlorine  ;  the  isosterism  of  the  magr.esian  chlorides  and 
of  mercuric  chloride;  of  the  anhydrous  bromides  of  the 
magnesian  metals  and  of  mercury  ;  and  the  normal  volume 
of  bromine. 


1  oo-oo 

On  Diphenyl.— Gustav  Schultz. — This  valuable  paper 
treats  of  the  preparation  and  properties  of  diphenyl ;  of  its 
mono-substitution  produces,  including  brom-dipheny), 
CjjHgBr;  chlordiphenyl  (diphenyl-mono-sulphuric  acid, 
oxidiphenyl) :  nitro-diphenyl,  C|2Hn.N02,  and  meta-nitro- 
diphenyl;  amido-diphenyl,  CuHqNHj  ;  diphenyl-carbonx 
acid  (para-phenyl-benzoic  acid),  CuIIqCOjH  ;  the  di- 
substitution-producta  of  diphenyl,  including  dibrom- 
diphenyl  ;  isobrom-nitro-diphenyl  ;  dinitro-diplienyl, 
CnHs(NOj)j  ;  amido-nitro-diphenyl,  its  behaviour  with 
oxidising  and  reducing  agents;  iso-dinitro  diphenyl,  iso- 
amido-nitro-diphenyl,  diamido-diphenyl  (benzidin) ;  on 
the  hydrocarbons  given  off  as  secondary-produces  during 
the  preparation  of  diphenyl,  both  by  Fittig's  and  Berthelot's 
method ;  diphenyl-benzol,  CJaHi4 ;  and  iso  diphenyl- 
benzol. 

Communications  from  the  Laboratory  of  the  Uni- 
versity of  Innsbruck.— These  communications  consist 
of  a  paper  on  the  constitution  of  dioxybenzoic  acid,  by  L. 


MISCELLANEOUS. 


University  of  London. — The  following  are  lists  of 
the  candidates  who  have  passed  the  recent  examina- 
tions :— Second  B.A.  and  Second  B.Sc.  Examinations. 
Examinations  for  Honours.  B.A.  and  B.Sc.  conjointly. 
— Mathematics  tutd  Natural  Philosophy. —  First  Class— 
M.  J.  M.  Hill,  B.A.  (Scholarship),  University  College  ; 
I  J.  M.  Lightwood,*  B.A.,  Trinity  Hall,  Cambridge.  LoKic 
and  Moral  Philosophy.— YntX  Class— J.  N.  Keynes,  B.Sc. 
(Scholarship),  Univ.  Coll.,  Lond.,  and  Pemb..  Camb. 
Second  Class — J.  Bcaston,  B.A.,  private  study  ;  R.  I*. 
Ferguson,  B.A.,  Univ.  Coll. ;  S.  G.  Kelly,  B.A.,  New  Coll 
ThirJ  Class— P.  K.  Kay,  B.Sc.  Univ.  and  Manch.  New 
Colls.,  and  School  of  Mines;  E.  P.  A.  Law,  B.A.,  Univ. 
Coll. ;  J.  S.  L-dgett,  B.A.,  Univ.  Coll. ;  C.  E.  Movse.  B.A., 
Univ.  Coll.;  J.  W.  Richards,  B.A.,  New  Coll.';  T.  M. 
Williams,  B.A.,  Univ.  Coll.  of  Wales  and  private  study. 
B.Sc.  only.  —  Chemistry.—  First  Class— P.  P.  Bedson 
(Scholarship),  Owens  Coll.  Second  Class — S.  A.  Hill, 
Royal  School  of  Mines;  B.  A.  Whitelegge,  Univ.  Coll. 
Geology   aud   Palaontologv.—Y\n\   Class— S.   A.  Hill 

i Scholarship),  Royal  School  of  Mines;  A.  H.  S.  White, 
J.A.,  Univ.  Coll.  Second  Class — P.  P.  Bedson,  Owens 
Coll.  ;  P.  K.  Ray.  Univ.  and  Manch.  New  Colls.,  and 
Royal  School  of  Mines.  Third  Class — B.  A.  Whitelegge, 
Univ.  Coll.  Zoology.— First  Class— F.  H.  Barling,  Owens 
Coll. 


NOTES  AND  QUERIES. 

Artificial  Tannin.— Many  years  ago,  Hatchrte  obtained  a  resinous 
tannin-like  substance  by  the  iong-cnntiuucd  action  of  dilute  nitric  acid 
upon  charcoal.  I  shall  be  mjch  obliged  if  any  ol  your  readers  can  refc  1 
mc  to  any  subsequent  investigation*  .is  to  its  nature  and  constitution, 
or  that  of  tbc  similar  substance*  produced  by  the  action  of  sulphuric 
acid  on  peat,  camphor,  Ac— Hrnry  K.  Psocter. 

MEETINGS  FOR  THE  WEEK. 

Mom.ay.  i«th.— Societ.  of  Art*.  S.  Cantor  Lectures.  "Aicoholi.H 
Action  and  its  Use.'  by  Dr.  B.  W.  Richardson, 

F.R.S. 

  Medical,  *. 

  Royal  Geographical,  8J. 

Tl'ysDAY,  15th  — Civil  Kpginccrs.lv 

VYkunesdav,  16th. -Society  of  Atts,  8.  "On  the  Sandblast,  and  its 
Application  to  Industrial  Purposes."  by  W.  E. 
NcAton,  bsq. 

  Meteorological,  ;. 

-   Geological,  S. 

ThirmjAY,  171b.— Koyal,  SJ. 

  Chemical,  8.   "On  Groves"!  Method  of  Preparing 

Chlorides,"  by  C-  Schorlcmmer ;  "On  the  Pre- 
cipitation o(  Metals  by  Zinc,"  by  J.  Davics ; 
"Researches  on  the  Paraffins  tu»iitig  in  Penn- 
sylvania Petp'leum,"  by  T.  Morgan;  "Some 
Kemsrts  on  the  Preceding  Paper,  by  C.  Schor- 
lcmmer. 

  Philosophical  Club,  6. 

■   Zoological,  |. 


TO  CORRESPONDENTS. 

Errata. —  Vol  xx».,  p.  tf.-i,  1st  column,  line  22,  for  "  proponion,"  re  a  J 
"proposition  ;"  line  ij,  fvr  "  f.ifi,"'  rr,i./  •■'acts;"  line  47.  for  (  -.-  ), 
tiaJ  (  :  ). 

Dr.  HurghtirJI,  Martin  Murphy  ,  ami  O.  C.  Steweirl.—  Next  week. 
•  Obtained  the  number  o:  mar-s  qualifying  for  the  Scholarship 
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Now  ready,  royal  8vo.,764  pp.,  cloth,  with  over  20©  il 
price  J4»- 

Elements  of  Metallurgy  :  a  Practical  Treatise 
od  the  Art  of  Extracting  Metaisfrom  their  Orea.  Dy  J.  Arthur 
Phii-L1P«,  M.  Init.  C.E.,  F.G.S.,  F.C.S.,  &c,  Ancicn  Elcve  de  1'Ecole 
des  Mines,  Paris  ;  Author  cf  "  Mining  and  Metallurgy  of  Gold  and 
Silver,"  4c. 

"There  is  certainly  no  treatise  in  the  language  calculated  to  prove 
of  such  general  utility  to  the  Student  reaily  seckinit  sound  practical 
information.  .  .  .  The  value  of  the  book  is  almost  inestimable."— 
.Wining  Journal. 

CHARLES  GRIFFIN  &  CO.,  10,  Stationer*'  Hall  Cnurt. 


Professor  Tennant's  Lectures  on  Rocks  and 

l  METALLIC  MINERALS  at  Kings  College  arc  given  on 
Wednesday  and  Friday  mornings  from  9  to  10  o'clock,  and  un  Thurs- 
day evenings  from  8  to  0.  The  Lecture*  commenced  Thursday, 
January  and,  and  will  he  continued  tn  Latter. 

PRIVATE  INSTRUCTION  in  GEOLOGY  and  MINERALOGY 
can  be  had  by  Professer  Tennast  at  hii  residence,  149,  Strand,  W.C., 
by  thole  unable  to  attend  public  Lectures. 

•DERNERS  COLLEGE  of  CHEMISTRY.— 

— EXPERIMENTAL  MILITARY  and  NAVAL  SCIENCES 
under  the  direction  of  Professor  E.  V.  GARDNER,  h.E.S.,  Ac. 
Of  the  late  Royal  Polytechnic  Institution  and  the  Royal  Naval  College 

The  Laboratory  and  Claaa  Rooma  are  open  from  it  to  5  a.m.,  and 
and  from  7  to  10  p.m.  daily. 

Especial  facilities  for  pencils  preparing  for  Government  and  otber 
examinations. 

Private  ru|?i!s»ill  find  every  convenience. 

Analyst*,  Assays,  and  Practical  Investigations  connected  with 
Patents,  &c, conducted. 
for  prospectus, Ac. .apply  to  Prof.  E.  V.  G.,  44,  Berners-street.W. 

South  London  School  of  Pharmacy,  325,  Ken- 
nlngton  Road.   Managing  Director.  Dr.  MUTER. 
Daily  Lectures  on  the  following  subjects:  — 

Chemistry.  Matcria  Medica. 

Botany.  Pharmacy. 
Physics.  Classics. 
The  School  has  accommodation  for  MO  Students,  and  contains  an 
excellent  Museum  and  a  very  completely  titled  Chemical  Laboratory 
lor  50  J  unior  and  10  Senior  Pupils,  with  water  and  gas  at  every  working 


Registered  Lodgings  are  provided  for  Country  Students,  where  the> 
can  depend  on  comfort  and  economy. 

For  all  particulars,  enclose  a  stamped  envelope  to  the  Secretary. 
Mr.  W.  Uaxtir.  at  his  office,  Central  Public  Laboratory,  Kcnnington 
Croaa,  London,  S.E.   

North  London  School  of  Chemistry,  Phar- 
macy, &c.  t- stablishcd  li  years.-Conductcd  by  Mr.  J.  C. 
BRAITHWAITE.  for  thirtetn  years  Principal  Im  ruft  r  in  the 
Laboratories  of  the  Pharmaceutical  Society  of  Great  Britain,  and 
Demonstrator  of  Practical  Pharmacy,  Pharmaceutical  Latin,  dec. 

The  LABOKATORY  it  open  for  Instruction  in  Practical  Chemistrj 
as  applied  to  Pharmacy,  Medicine.  Analysis,  Ac.    Terms  moderate. 

The  CLASSES  for  CHEMISTRY.  MATERIA  MEDIC* 
BOTANY,  and  LATIN,  meet  as  uNual  at  8  p.m. 

Fee  to  either  Class,  Haifa-Guinea  per  Month.  Pupils  desirous  of 
doing  so  can  attend  until  qualifird  for  one  inclusive  pee. 

The  BOTANICAL  GARDEN  affords  every  facility  to  Students 
desirous  of  acquiring  a  Practical  Knowlidtie  of  Ilotany.  Duiing  the 
Season,  BOTANICAL  EXCURSIONS  are 


Established  1798. 

ROBERT  DAGLISH  &  CO., 

BOILER  MAKERS,  ENGINEERS,  AND 
MILL-WRIGHTS, 
brass  and  i  ron  founders, 
St.  Helen's  Foundry,  Lancashire. 

Makers  of  every  description  of  Chemical ,  Colliery,  Copper  Ore,  Gold 
Mining  and  Glass  Machinery,  including  Crown,  German  Sheet,  and 
Plate  Glass  Plant,  as  supplied  to  some  of  the  largest  Firms  in  England, 
Ireland,  Scotland,  and  Wales. 

Makera  of  the  latest  Improved  Revolving  Black  Ash  Furnace 
with  Siemens's  Patent  Gaa  Arrangement, and aa  used  in  the  Manufac- 
ture of  Soda. 

Improved  Valvcless  Air  Engines,  and  Pumps  or  Acid  Forcing.  Air 
Agitators,  Compressors  for  Collieries, and  Weldon'a  Patent  Chlorine 
Process. 

Caustic,  Chlorate,  Decomposing,  and  Oxalic  Pans. 

Gas  Producers  for  Heating  Furnaces. 

Pyrites  Burners  for  Irish,  Norwegian,  and  Spanish  Ores). 

Retorts,  Acid  ,Gas.  Nitre,  Nitric  Acid,  and  Vitriol  Refining. 

Improved  Steam  Superheaters  for  Resin  Refining,  etc. 

Improved  Steam  Sulphur  Pans. 

Photographa,  and  other  information,  supplied  on 
of  Ordera. 


ever)-  Saturday  at 
10  a.m. 

As  each  Pupil  works  independently,  he  can  enter  at  any  periodic 
cither  Classes  or  Laboratory. 

All  Pees  must  be  paid  in  aUvanet. 
PRIVATE  TUITION  for  the  Preliminary  Modified  Minor  and 
Major  Eliminations,  &c. 

A  few  Pupils  received  to  Board  in  the  house. 
Applications,  accompanied  with  a  stamped  envelope,  ,uldrciudto— 
54.  Kentish  Town  Roau,  N.W.   


CATALOGUE  OF  CHEMICALS  AND  CHEMICAL 
APPARATUS, 

Also, 

SCALE    OF    ANALYTICAL  FEES, 
Post  Free  on  application. 


PHILIP  HARRIS  &  CO., 

Manufacturing  Wholesale  and  Retail  Chemists, 
DULL  RINO,  BIRMINGHAM. 

Water-glass,  or  Soluble  Silicates  of  Soda 
and  Potash,  in  large  or  small  quantities  and  either  solid 
or  in  solution,  at  ROBERT  RUMNEY'S,  Ardwick  Chem  cal 
Works,  Manchsster. 


M1 


S.  A.  SADLER, 
CLEVELAND  CHEMICAL  WORKS, 
MIDDLESBROUGH, 
anufaclurer  of   Benzole,   Toluole,  Xylol, 

Solvent  and  Burning  Naphthas,  Carbolic  Acid  and  Disinfecting 
Powder.  Refine.t  Anthracene,  Naphthaline.  Black  Varnish,  Refined 
Tar,  Crude  Liquid  Ammonia,  Galvanising  Salts,  Coal- Tar,  Pitch. 
Creosote,  Greases,  &c,  flic. 

S.  A.  S.  is  always  a  buvcr  of  Coal-Tar  Naphthas,  Crude  Anthracene, 
and  all  Tar  ProdnfU.  

H.  PARTON, 
PLUMBER    AND    LEAD  BURNER. 

Leaden  Vessels  of  all  kinds  made  by  the  Burning  Process. 
15.  HEAR  LANE,  SOUTH WARK,  S.E. 


silicates  of  Soda  and  Potash  in  the  state  of 

Soluble  glass,  or  m  CONCENTRATED  SOLUTION  of  first 


quality,  suited  for  the  manufacture  of  Soap  and  other  purposes 
supplied  on  best  terms  by  W.  GOSSAGE  and  Sons,  Soap 
Works,  Widnei,  Lancashire. 

London  Agents,  CLAKKE  and  COSTE,  19  and  ao,  Water  Lare. 
Tower  Street,  B.C.,  who  hold  stock  ready  for  delivery. 

T M PROVED  and  ECONOMIC  COOKERY. 

1  —Use  Liebig  Company's  Extract  of  Meat  as  "Mack"  fcr 
beef-tea,  suups,  made  cishes,  and  sauces :  gives  fine  flavour  and  treat 
strength.  Invariably  adopted  in  households  when  fairly  tried.  Caution. 
—Genuine  only  with  Itaron  Licbig*s  facsimile  ac 


PATENTS.— Mr.  Vauyhan,  F.C.S.,  British 

*  Foreign,  and  Colonial  PATENT  AGENT.  Special  attention 
given  to  Inventions  relating  to  Chemistry,  Mining,  and  Metallurgy 
"Guide  to  Inventors  "  bree  by  Post.— Offi.es,  Ja,  Chancery  Lane. 

London,  W.C.,  and  8,  Houndgatc,  Darlington.  

I?lec'trotyping  Apparatus. -  Great  Novelty. — 
•*  Packed  in  boxes  containing  every  neccisaty  for  KlcCtrntj pmr. 
making  "Rustic  Jewellery."*  and  C«r>'nK  Medals,  Coin*.  Scat's.  4k  c 
No.  3,  containing  Battery.  Wires.  Moull,  Cells.  Chemicals,  ar-d  real 
Silver  for  Plating,  post  free  }z  stamps.  No.  4,  very  superior,  64 
Mamrs.  Instructions  f;tatis.-J  Theobald  and  Co  ,  .-o,  Ch-r^h  Sireet 
Kensington,  London.  W.  

JOH N  PAGE, 

(Late  Page  &  Tibbs), 
47,  BLACKFRIAKS   KOAD,  S.E., 

(.  onttnues  to  supply  the  Trade  w  ith  Phosphorus.  Chlorate  of  Potash 
Pure  Acids,  Pyrotechnic  andall  other  Chemicals,  Pure  and  Commercial, 
at  the  Lowest  Prices. 

SPECIAL   QUOTATIONS   ON    APPLICATION . 

47,  Blackftiars  Road,  S.E. 
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THE  CONFERENCE  ON  THE  SEWAGE 
QUESTION. 

Elsewhere  we  present  our  readers  with  a  brief 
report  of  the  conference  on  the  sewage  question,  held 
under  the  auspices  of  the  Society  of  Arts.    \Vc  may 
congratulate  the  friends  of  sanitary  reform  on  the 
improving  prospects  of  that  great  national  question. 
The  meeting  showed  a  more  practical  frame  of  mind, 
and  a  greater  disposition  to  look  at  the  matter  in  a 
common  sense  point  of  view,  than  has  been  displayed 
on  any  former  occasion.    There  was  less  of  that  in- 
tolerant disposition  which  at  one  time  led  irriga- 
tionists  to  claim  for  their  process  the  position  ol  a 
sewage  orthodoxy,  outside  of  which  is  no  salvation. 
The  general  feeling  of  the  assembly  was  well  ex- 
pressed by  Dr.  Lyon  Playfair  when  he  declared  that 
there  were  several  processes  known,  all  capable  of  , 
giving  excellent  results,  and  that  the  choice  in  any 
particular  case  must  depend  upon  local  facilities. 
Mr.  Hope,  indeed,  declared  that,  in  the  opinion  of 
every  competent  man  of  science,  sewage  can  only  be 
properly  purified  by  irrigation  or  filtration  through 
soil.    Without  any  wish  to  disparage  Mr.  Hope's 
military  and  engineering  merits,  we  cannot  accept 
him  as  the  judge  of  scientific  competence.    What  is 
"  proper  "  purification  is  a  matter  of  opinion.  Sewage 
cannot  be  rendered  absolutely  pure  and  fit  for  do- 
mestic uses  by  any  process  practicable  on  a  large 
scale.  We  must  remember  that  no  sanitary  authority 
would  for  a  moment  recommend  the  drainage  of  cul- 
tivated lands  as  fit  to  be  admitted  into  the  water 
supply  of  a  town.    If,  by  proper  purification,  we  mean 
rendering  sewage  colourless  and  transparent,  free 
from  all  odour,  incapable  of  becoming  putrid,  or  of 
causing  the  development  of  sewage  fungus,  we  must 
then  declare  that  this  can  be  and  has  been  effected 
without  irrigation. 

The  question  of  "standards"  underwent  a  con- 
siderable amount  of  discussion.  A  member  of  the 
late  Royal  Rivers'  Pollution  Commission  pleaded  for 
some  fixed  rule  to  determine  whether  any  particular 
refuse  liquid  was  admissible  into  a  stream  or  not,  and 
advocated  the  adoption  of  the  now  celebrated  re- 
commendations of  that  no  less  celebrated  Commis- 
sion. In  defending  them  against  the  charge  of  un- 
necessary rigour — which,  by  the  way,  is  not  so  much 
their  sin  as  inconsistency — he  made  the  fatal  admis- 
sion that  they  would  not  exclude  the  filthy  water  of 
the  Irwcll !  What  more  is  wanting  to  complete  their 
condemnation.  Is  not  the  Irwcll  notoriously  fouler 
than  those  effluents  from  precipitation  processes 
which  it  was  hoped  the  "  Recommendations,"  if 
adopted  by  the  Legislature,  would  exclude  ?  We 
hope  that,  when  next  a  copy  of  the  "  Recommenda- 
tions "  is  sent  to  any  foreign  chemist  for  his  approval, 
it  will  be  accompanied  by  a  Winchester  quart  of 
Irwell  water  by  way  of  illustration. 

The  majority  of  the  speakers  who  entered  upon 
this  part  of  the  question  objected  to  a  hard  and  fast 
rule,  and  preferred  an  elastic  standard,  so  that  every 


case  might  be  judged  upon  its  own  merits,  and  that 
the  law  should  be  mild  at  first  and  be  made  gradually 
more  stringent  as  public  opinion  becomes  more  en- 
lightened. This  is  precisely  what  we  have  always 
advocated.  Wc  notice  with  much  pleasure  the  sug- 
gestion of  Mr.  Evans,  that  the  relative  proportion  of 
the  refuse  liquids  to  the  streams  should  not  be  over- 
looked. 

Mr.  Smee's  denunciation  of  the  system  of  passing 
sewage  over  or  through  growing  vegetation  was 
vigorous  in  the  extreme.  The  charges  which  he 
brings  can  easily  be  submitted  to  experimental  veri- 
fication. Meantime,  it  cannot  be  denied  that  several 
of  them  have  the  a  priori  appearance  of  probability. 
That  vegetables  nourished  with  sewage  should 
putrefy  more  readily  than  others  is  far  from  unlikely. 
The  same  must  be  said  concerning  the  statement 
that  the  milk  of  cows  fed  on  sewage-grass  was  ab- 
normally ready  to  enter  into  decomposition.  Nor 
can  we  wonder  if  the  roots  of  sewage-grass  are  coated 
with  excrementitious  matter  which  readily  betrays  its 
origin.  We  must  point  out  that  the  Prussian  com- 
missioner, Lcfeldt,  tound  the  grass  from  an  irrigation 
field  near  Edinburgh  saturated,  for  some  inches,  with 
14  unassimilated  ftccal  matters."  Mr.  Smee  thinks 
that  irrigation,  where  adopted,  should  be  preceded  by 
some  precipitation  process.  The  attempt  of  Mr. 
Bailey  Denton  to  refute  Mr.  Since  was  eminently 
unsuccessful.  The  former  gentleman  lif  wc  did  not 
misunderstand  himi  contended  that  sewage  matters 
would  not  cling  to  the  roots  and  stems  of  grass,  ike, 
if  the  soil  were  sufficiently  porous — a  plea  which  can- 
not be  entertained  for  a  moment.  Nor  is  it  much 
more  logical  to  contend  that,  because  a  bull  has  been 
fed  on  scwago-grass,  and,  when  slaughtered,  shows 
no  mark  of  disease,  entozoic  or  otherwise,  that  there- 
fore irrigation  with  untreated  sewage  is  safe. 
Disease,  in  man  or  beast,  is  the  result  of  a  complica- 
tion of  causes.  So  long  as  one  of  these  is  wanting, 
the  effect  docs  not  ensue.  Wc  could  point  to  villages 
in  Suffolk  where  the  inhabitants  obtain  their  water 
from  road-side  ponds  contaminated  with  the  drainage 
of  manured  fields  and  the  oozings  from  farm-yards 
and  cess-pools.  The  standard  of  health  in  such  dis- 
tricts is  lair  ;  but  let  once  the  germs  of  any  zymotic 
disease  be  introduced,  and  then,  as  the  late  Dr.  Lan- 
kester  remarked  in  a  lecture  at  Stowmarket,  the 
living  will  scarcely  suffice  to  bury  the  dead. 

It  was  satisfactory  to  observe  that  sewage  was 
decidedly  regarded  by  the  meeting,  not  as  a  source 
of  wealth  to  be  held  back  while  the  market  rises,  but 
simply  as  a  nuisance  which  must  be  abated,  profitably 
if  possible,  but  at  all  events  abated.  It  is  all  very 
well  to  calculate  the  expense  of  treatment,  and  avoid 
any  needless  increase  of  municipal  burdens  ;  but,  as 
one  of  the  speakers  pointedly  observed,  local  authori- 
ties should  also  count  the  cost  of  neglect.  We  are 
by  no  means  certain  that  the  latter  will  prove  the 
lighter.  Persistence  in  polluting  streams,  until  some- 
self-sacrificing  company  offers  a  royalty  for  the 
I  honour  of  purifying  their  sewage,  is  a  delusion 
which  municipal  authorities  will  do  well  to  throw 
aside. 

The  tone  taken  by  the  conference  will  undoubtedly 
strengthen  the  hands  of  Government  in  compelling 
towns  to  adopt  some  remedial  measures.  But  the 
attempt  to  dictate  any  one  particular  process,  or  to 
adopt  the  standards  of  the  Royal  Rivers'  Pollution 
Commissioners,  will  meet  with  the  most  determined 
opposition. 
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EXPERIMENTAL   RESEARCHES  ON 
VEGETATION. 

The  Employment  op  Vegetation  to  Ascertain  and 
Define  the  Molecular  State  of  Bodies  ; 

The  Analysis  of  Vegetable  Earth  by  Rational 
Methods  of  Culture. 

By  M.  GEORGES  VILLE. 


Some  years  ago,  I  called  the  attention  of  scientific  men  to 
some  fads  in  vegetation  of  a  new  order,  of  which  I  was 
not  able  at  the  time  to  define  the  character  with  any 
amount  of  certainty,  nor  foresee  all  the  results.  More 
fortunate  at  this  time,  I  believe  I  am  able,  in  a  measure, 
to  assign  to  my  experiments  their  true  signification.  We 
can  employ  vegetation  to  aid  us  in  penetrating  the  mole- 
cular state  of  bodies,  and  analysing  the  vegetable  earth  by 
rational  methods  of  cultivation.  These  are  the  two  con- 
clusions to  which  all  my  work  has  led  me. 

The  thoughts  that  vegetation  awakens  in  us  are  so  re- 
moved from  molecular  and  analytical  chemistry  that,  in 
spite  of  myself,  I  feel  a  sort  of  diffidence  in  tabulating 
these  conclusions.  Convinced,  however,  of  their  accuracy, 
and  desirous  of  answering  the  doubts  which  may  arise 
from  them,  I  will  give  the  history  of  my  observations  in 
the  order  in  which  they  were  made.  I  will  not  deny  that 
chance  and  intuition  have  had  much  to  do  with  these  dis- 
coveries ;  and  I  will  not,  therefore,  have  recourse  to  the 
artifice  of  a  methodical  statement  drawn  up  after  the  re- 
search is  finished,  to  enhance  its  merit  and  originality. 

In  researches  founded  on  experiment,  it  frequently 
happens  that  fads  cause  us  to  give  up  our  preconceived 
ideas,  even  to  make  us  abandon  the  track  that  we  were 
following.  But  it  also  happens  that  a  happy  accident 
opens  to  us  a  new  field  for  work.  After  this  period  of 
doubt  and  uncertainty,  where  the  unforeseen  occupies  the 
first  place,  there  comes  a  time  when  we  feel  the  ground 
firm  under  our  feet,  and  a  dominant  idea  inspires  and 
directs  us.  From  this  time  the  experiments  co-ordinate, 
and  their  results  harmonise  and  point  towards  one  common 
end. 

Experiment  then  commences  to  be  an  instrument  of 
discovery  in  our  hands,  conducting  us,  by  a  succession  of 
doubts  more  and  more  diverse,  to  a  new  order  of  ideas,  or, 
to  make  use  of  a  hackneyed  formula,  causing  us  to  pass 
from  the  known  to  that  which  yet  remains  unknown 
Later,  its  role  becomes  more  humble,  and  its  office  more 
subordinate.  It  is  then  when,  determined  on  the  general 
sense  of  phenomena,  we  ask  experiment  to  produce  its  first 
proofs,  in  order  to  definitely  complete  the  certainty  and 
the  degree  of  generality. 

The  explanation  which  follows  will  participate  in  these 
two  characteristics ;  at  first,  indefinite  and  halting ;  later 
on,  more  concordant,  more  confidant,  and  affirmative. 
This  change  will  mark  the  term  of  uncertainty  inseparable 
from  the  novelty  of  the  results,  and  will  testify  to  the  effort 
by  which  the  mind  enters  at  last  into  the  possession  of 
ideas  true  in  themselves  and  carrying  their  own  con- 
vietion. 

A  great  master  of  the  art  of  interrogating  nature  has 
written,  in  a  celebrated  preface,  these  remarkable  lines  :— 
"  There  are  men  who,  to  acquire  a  little  more  reputation, 
keep  back  a  new  fact  that,  perhaps,  they  have  not  had 
much  merit  in  discovering,  until  they  can  astonish  the 
world  by  a  system  as  complete  as  it  is  new,  and  give  a  pro- 
digious  idea  of  their  judgment  and  penetration.    But  they 
are  justly  punished  for  their  ingratitude  towards  the  source 
of  all  knowledge,  and  they  fail  in  true  love  to  science  and 
to  humanity,  in  finding  the  discovery  of  which  they  are  so 
proud  divulged  by  men  whose  natural  ardour  leads  them  to 
physical  research,  and  who  communicate  freely  to  others 
all  that  is  presented  to  them  in  their  wotk.    For  myself,  I 
find  it  absolutely  impossible  to  produce  a  work  on  the 


subject  of  which  I  am  treating  which  leaves  nothing  to 
desire."*  6 

The  authority  of  Priestley  that  I  have  just  quoted  is  in- 
troduced at  this  time  for  my  excuse  and  justification  if  the 
results  that  I  now  publish  are  found  in  any  way  incom- 
plete or  defective. 

I.— Everyone  knows  now  that  phosphorus  is  one  of  the 
most  essential  agents  of  vegetable  life.  It  is  further  known 
that  it  is  by  means  of  earthy  or  alkaline  phosphates  that 
it  fulfils  its  most  important  functions.  But  phosphorus 
forms  with  oxygen,  independently  of  phosphoric  acid,  two 
other  acids  less  oxygenated,  phosphorous  acid  and  hypo 
Phosphorous  acid.  It  would  be  interesting  to  know  how 
far  the  salts  formed  by  these  last  -mentioned  acids  might 
take  the  place  of  phosphates  j  or,  in  other  words,  to  what 
degree  an  artificial  soil  formed  of  phosphite  and  hypophos- 
phite  of  lime  would  be  fertile.  On  this  point,  my  experi- 
ments have  never  been  doubtful :  their  answer  has  always 
been  in  the  negative.  In  a  soil  of  this  nature,  the  seeds 
genninate,  but  the  vegetation  shows  signs  of  weakness  and 
poorness,  and  the  death  of  the  plant  soon  follows.  It  is  so 
invariably,  and  appears  fatal  to  plants  grown  under  these 
conditions.   I  will  give  an  example. 

i86t.— Cultivation  of  Wheat.* 

Dry  Product.  PoI<L?n|Ue  Pl?°,ph',e 

Grms. 

Straw  and  roots  . .  1672 
Grain    4-27 


of  Lime. 
Grms. 

0-22 


Ifypophos- 
pbile  of  Lime  • 
Grm«. 
I  40 

OOO 


20  99 


3  62 


1  40 


One  can  easily  form  conjectures  to  explain  the  passivity 
of  phosphite  and  hypophosphite  of  lime  ;  but,  instead  of 
yielding  to  this  temptation,  I  thought  it  more  useful  to 
inquire  if  results  of  the  same  kind  could  be  produced  with 
other  compounds.  Nitrite  of  potash,  which  corresponds 
to  phosphite,  experimented  with  for  this  purpose,  shows 
an  action  still  weaker  than  the  nitrate.  The  functional 
incapacity  of  phosphites  and  hypophosphites  ceases,  then, 
to  be  an  anomaly  and  an  exception.  It  depends  on  a 
general  law  well  worthy  of  being  explained  by  the  results 
which  are  manifested. 

mi.-Cultivation  of  Wheat. 

"  I"  grrn.  of  Nitrogen  in  the  state  of 


Dry  Product. 

Roots  and  straw 
Grain     . . 


Nitrate  of 
Potash. 
Grots. 

16-55 
427 

20'82 


Niltite  of 


Grins. 

697 

1*07 

804 


Mi.— Cultivation  of  Buckwheat. 
Roots  and  straw  . .     8-35  3  60 

Gr«'n    3-13  r74 

"■48  534 
mi.-Cultivation  of  Wheat. 
Roots  and  straw  *•     5*00  2-00 
Is  a  certain  degree  of  resemblance  in  the  form, 
position,  and  chemical  properties  of  bodies,  as  the  i 
blance  between  phosphites  and  nitrites,  indicative  of 
corresponding  or  analogous  functional  capacities?  To 
dissipate  my  doubts  on  this  subject,  it  appeared  to  me  that 
salts  of  ethylamine  and  methylamine,  compared  with 
ammomacal  salts,  ought  to  offer  unhoped-for  resources. 
The  nature  of  these  remarkable  substances  is  too  well 
known  for  it  to  be  necessary  to  describe  them  fully  here. 
Ethylamine  and  methylamine  are  derived  from  ammonia 


•  Priestley,  "  Esperiments  on  Different  Kinds  of  Air."  mmo 
Berlin.   Preface,  p.  13.  «>»»•»» 

t  The  soil  was  of  calcined  sand,  with  the  addition  of  0110  rrm.  of 
nitrogen  in  the  state  of  nitre,  sad  «U  the  minerals  necessary  to  veccta 
j"m  in  the  form  of  a  multiple  .iluatc  of  |inie.  poush,  migne^and 
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by  the  substitution  of  groups  C4H5  and  C2H3  for  one 
equivalent  of  hydrogen,  H.  These  two  products  possess, 
like  ammonia,  the  most  powerful  basic  properties.  All 
leads  us  to  think  that  in  them  nitrogen  has  preserved  its 
original  position  with  regard  to  the  other  elements.  The 
following  formula:  show  more  strikingly  the  close  con- 
of  these  substances  with  ammonia : — 
Eihylamine. 


Ammonia. 
H 


N 


H 
IH 


N  H 
lc<H5 


Mettivbmmc, 

n|h 

of  different  metals  struck  from  the  same 
die.  these  bases,  though  of  a  different  elementary  com- 
position, are,  nevertheless,  of  the  same  chemical  type. 
Saturated  with  hydrochloric  acid,  and  employed  in  a  manner 
to  represent  the  same  quantity  of  nitrogen,  all  these  exert 
exactly  the  same  action  on  vegetation.  The  results  are 
•0  similar  as  to  be  practically  identical. 

1862.— Cultivation  of  Wheal. 

(Seed,  22  grains.) 

01 10  grm.  of  Nitrogen  in  the  »Ute 
of  Chlorhydrate. 

Dry  ProdueV  ,  1  , 

Ethylamine.  Methylaroine. 

Grms.  Grm*. 
1376  1520 
2*49  274 


The  examination  of  the  four  following  formula  renders 
these  distinAions  easier  to  follow  :— 


Ammonia.  Ethylantint.  Di 


Urea. 


Ethyl-Urea 
H 
H 

C4H5 
C,02 

Brought  to  the  composition  of  ammonia,  and  making 
allowance  for  atomicity,  we  see  that  urea  corresponds  to 
ethylamine,  whilst  ethyl-urea  places  itself  between  ethyl- 
amine  and  di-ethylamine. 


(H         (H  (Ha  (H 

(h      (c4h5       Ih,  (c^o, 


Eth)  limine. 


H 
H 

C4H5 


N 


Etbyt-Urca. 

(H 

N  H 
1 0*H  5 


Di-Ethylamine. 

H, 
C4H5 

IS? 


N3 


Roots  and  straw 
Grain      . . 


Grms. 
I466 
27I 


I737  1625 

Same  Experiment  on  Barley,  1862. 

Roots  and  straw  . .  877  9*45 
Grain    3-08  266 


1794 

8-20 
3-22 


11-85  lr43 

Same  Experiment  with  Buckwheat,  1861. 

Roots  and  straw  ..  6-15  470  5-20 
Grain    164         076  185 

779         5'46  705 
The  wish  to  generalise  the  results  gave  me  the  idea  to 
try  the  tame  experiment  on  urea  and  ethyl-urea,  which  are 
derived  one  from  the  other,  as  ethylamine  from  ammonia. 
Urea.  Ethyl-Urea. 
(H,  H* 


lc,oa 


ic4H3 

,c4o, 


But  here,  to  my  great  surprise,  the  effects  on  vegetation 
were  quite  different.  Urea  is  a  useful  and  active  product ; 
ethyl-urea,  on  the  contrary,  is  neutral  and  passive.  With 
the  help  of  urea,  vegetation  is  superb;  as  soon  as  ethyl- 
urea  is  substituted,  its  character  changes,  and  it  becomes 
as  precarious  and  miserable  as  can  be  well  imagined.  How 
can  these  effects,  so  little  like  those  of  ethylamine  and 
methylamine,  be  explained  ?  Are  we  to  see  a  simple 
anomaly,  an  accident,  or  an  indication  of  a  new  and  in- 
teresting order  of  facts  to  be  defined  and  explained  ? 

Ethyl-urea,  we  have  said,  is  evolved  from  urea  as  ethyl- 
amine from  ammonia,  but  urea  itself  is  derived  from 
ammonia  ;  and  if  we  compare  the  composition  of  these 
three  products  (urea,  ethyl-urea,  and  ethylamine)  with  that 
of  their  common  generator,  ammonia,  a  great  difference 
between  ethylamine  and  ethyl-urea  is  revealed.  In  ethyl- 
amine,  the  ammoniacal  type  is  preserved  in  all  its  integrity ; 
one  equivalent  of  hydrogen  (one  only)  is  expelled  from  the 
primitive  compound,  and  replaced  by  the  group  C4HV  In 
ethyl-urea,  the  result  on  the  molecular  organisation  of 
ammonia  is  more  decided  ;  for  two  equivalents  of  am- 
monia condensed  into  one  become  diatomic,  three  equiva- 
lents of  hydrogen  instead  of  two  are  displaced,  and  the 
void  which  thus  results  is  filled  by  the  groups  CI0J,C4H4, 
which  differ  at  the  time  in  composition  and  the  nature  of 
their  atomicity. 


In  ethyl-urea,  the  substitution  is  pushed  farther  than  in 
ethylamine.  If  the  passivity  of  ethyl-urea  is  due  to  this 
cause,  all  derivatives  from  ammonia  in  which  the  second 
equivalent  of  hydrogen  is  replaced  ought  to  become,  by 
reason  of  that,  inactive  with  regard  to  vegetation  ;  and,  if 
this  conjecture  be  true,  then  it  will  be  demonstrated  that 
the  close  connection  which  manifests  itself  between  the 
molecular  type,  the  composition,  chemical  characters,  and 
functional  capacities  of  bodies,  ceaBes  at  once,  as  far  as 
their  capacities  when  they  form  part  of  living  beings,  whilst 
their  other  properties  remain. 

If  vegetation  is  influenced  to  this  extent  by  changes  of 
the  most  exquisite  delicacy  carried  into  the  composition  of 
agents  with  which  they  are  put  in  contact,  it  results  that 
its  organisation  offers  us,  in  reality,  a  new  means  of  ex- 
ploring the  order  of  position-  between  the  primitive 
elements  of  matter,  and  of  aiding  us  in  defining  them. 

Thanks  to  the  valuable  assistance  of  M.  Hofmann,  I 
have  been  able  to  submit  this  conjecture  to  the  test  of 
positive  verification. 

I  have  said  on  several  occasions  that  ethylamine  differs 
from  ammonia  by  the  substitution  of  group  C4H5  for 
1  equivalent  of  hydrogen.  But  the  substitution  may  be 
pushed  further.  With  regard  to  chloride  of  ammonium, 
for  example,  we  can  realise  chloride  of  tetrethyl-ammonium, 
in  which  the  total  amount  of  hydrogen  belonging  to  the 
initial  type  (ammonium,  NH4)  is  replaced  by  the  group 
C4Hj,  equivalent  for  equivalent. 

Chloride 


Of  Ammonium. 

n{{Jci 


Of  Tetrethyl- Ammonium. 
C4H5 

V  1  C4HS  PI 

lc4H5 


In  the  second  compound  is  found  essentially  the  type  of 
the  first.  The  two  groups  possess  the  same  fundamental 
properties.  However,  in  regard  to  vegetation,  a  radical 
opposition  is  revealed  between  them.  Chloride  of  ammo- 
nium assimilates  with  vegetation ;  its  aclion  is  most  favour- 
able ;  it  soon  causes  the  growth  of  cereals.  Chloride  of 
tetrethyl-ammonium,  on  the  contrary,  does  not  produce 
any  appreciable  effect.  In  this  form,  nitrogen,  usually 
active  in  the  highest  degree,  becomes  absolutely  inert. 
This  may  be  judged  of  by  a  comparison  of  the  two  follow- 
ing results  :— 

1862.    Cultivation  of  Buckwheat. 

o  no  t;rm.  of  Nitrogen  in  the  state 
of  Chloride 


Dry  Produf*.       Of  Ammonium. 


Of  Tetrethyl- 


Roots  and  straw 
124  seeds 


Grms. 

7'5« 
2*40 


Grm. 
079 
O'OQ 


9-91  079 
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On  Basic  Calcium  Chloride. 
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I  should  have  considered  it  a  great  privilege  to  have  been  I  rated  out,  on  standing,  in  slender,  white,  needle-shaped 
able  to  experiment  on  chlorideof  diethylamine,  but,  not  sue-  crystals,  generally  from  one-half  to  an  inch  in  length, 
ceeding  in  procuring  this  produft  with  sufficient  guarantee  !  They  were  sometimes  obtained  of  not  more  than  a  quarter 


of  its  purity,  I  have  had  recourse  to  dimethyl-oxamide  and 
diethyl-oxamide,  the  composition  of  which,  brought  to 
that  of  ammonium,  corresponds  exactly  to  that  of  di- 
ethylamine. 


H 


Diethylamine.  Oxamide. 

lc4o4 


N  C4H5 
C4H, 


Dicthyl-Oxamidc 
V   J  ^4^3 

J|C4H3 
,0„ 


(C4v,4 

Oxamide  favours  vegetation  ;  diethyl-oxamide  is  abso- 
lutely inert,  in  the  same  degree  as  chloride  of  tetrethyl- 
ammonium  itself. 

Cultivation  of  Buckwheat. 

o'no  grm.  of  Nitrogen  in  tbe  state  of 


of  an  inch  in  length,  and  almost  transparent,  the  separa- 
tion not  taking  place  until  the  solution  was  agitated. 
The  composition  of  the  crystals  was  in  all  cases  the  same, 
and  was  not  affected  by  the  length  of  time  they  were 
allowed  to  remain  in  contact  with  the  liquid.  The  crys- 
tals, dried  as  quickly  as  possible  between  blotting-paper, 
on  analysis  gave  the  following  results  :— 

(a)  0*677  grm.  gave  0*273  grm.  CaO. 

0-442    „     „   0*228    ,,   AgCl  and  0*0012  Ag. 

0-  307    „  lost  on  heating  0*152  grm. 

(b)  0  359    „  gave  0*144  grm.  CaO. 

0794    „    „  0  2045       AgCl  and  0  0245  Ag. 

1-  052    ,,  lost  on  heating  0*52  grm. 


Dry  Product. 

Roots  and  straw 

Seeds 


Oxamide 

Grms. 
5*00 
1*50 

650 


Dimethyl- 
Oxamide. 

Grm. 

062 

000 

062 


Diethyl - 
Oxamide. 

Grm. 

025 

O'OO 


0*25 


Mow  curious  and  unexpected  are  these  effects  I  Who 
would  have  predicted  h  priori  the  inertia  of  ethyl-urea,  of 
dimethyl-oxamide,  of  diethyl-oxamide,  of  chloride  of 
tetrethyl-ammonium,  in  face  of  the  contrary  properties  of 
chloride  of  ammonium,  of  urea,  of  oxamide,  and  the  salts 
of  ethyl  and  of  methylamine  ?  Who  would  have  ventured 
to  attribute  the  functional  incapacity  of  the  products  of 
the  first  Beries  to  a  difference  in  the  degree  attained  by  the 
substitution  ? 

Twenty-two  grains  of  wheat,  cultivated  with  o*iio  grm. 
of  nitrogen  in  the  state  of  urea,  have  produced  18  grms.  of 
harvest.  The  same  quantity  of  nitrogen,  under  the  form 
of  ethyl  urea,  has  only  produced  2  67  grms.  Who  would 
have  thought  that  a  day  would  come  when  vegetation 
would  permit  us  to  follow  with  so  much  accuracy  the  pro- 
gression  of  substitutions  effected  in  the  interior  of  a  mole- 
cular system  of  which  the  original  type  remains  ?  As  to 
the  hope  that  I  have  just  expressed,  to  found  on  these  ex-  J 
periments  on  cultivation  a  new  mode  of  investigation  to 
aid  us  in  defining  the  true  molecular  state  of  bodies,  it 
only  remains  for  me  to  show,  by  an  example,  that  I  do  not 
exaggerate  the  importance  and  utility  of  them. 

(To  be  continued.) 


Calculated  for 
CaO,C»OHCl+7H,0. 


Found  Calculated  for 

3C«0,taCI,+  t6H,O 


Ca 

CI 

o 

OH 

H,0 


29*144 
12932 
5829 
6*  193 
45*901 


(«) 
28*80 
12*86 


(•*) 
2877 
12*794 


28*22 
12522 
8465 


Loss  on  1  .„..„ 
heating  I  ™  *™ 


49*40   49*47  (H,0)50*793 


ON    BASIC   CALCIUM  CHLORIDE.* 
JJ>  HARRY  GRIMSHAW,  F.C.S. 

When  a  strong  solution  of  calcium  chloride  is  boiled  with 
calcium  hydrate,  the  solution  filtered,  and  allowed  to 
cool,  a  salt  separates  out  in  long,  slender,  needle-shaped 
crystals.  This  salt  is  called  in  Gmelin'6  "  Handbook," 
hydrated  chloride  of  calcium  and  lime,  or  hydrated  tctra- 
hydrochlorate  of  lime,  and,  according  to  him,  has  been 
noticed  by  Bucholtz  and  Trommsdorf  and  by  Berthollet, 
and  analysed  by  H.  Rose,  who  found  the  formula  3CaO, 
CaCl  -f-  i6Aq,  or  in  present  notation  3CaO,CaCla-f  i6H,0. 
This  is  not  a  very  simple  or  intelligible  formula,  and 
moreover  the  percentage  of  water  found,  which  was  49*084. 
is  considerably  lower  than  that  required  by  the  formula, 
namely,  50793.  ^hc  salt  was  therefore  prepared  and 
analysed  as  follc^t  :— 

The  solution  «■.**  calcium  chloride  was  prepared  by 
dissolving,  by  heat,  pure  white  marble  in  moderately 
concentrated  hydrochloric  acid  until  saturated.  This  was 
boiled  with  an  excess  of  milk  of  lime  for  about  an  hour, 
filtered  whilst  hot  and  allowed  to  cool.    The  salt  sepa- 

•  A  paper  read  before  the  Manchester  Literary  and  Philosophical 
Societ>,  November  );,  iS;4. 
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The  constitution  of  the  salt  is  therefore  expressed  by 

the  formula — 

°{caClH  +  7H^ 

On  heating  two  molecules  of  the  salt  decomposed,  forming 
3CaO-t-CaCIJ+i5H20.  The  difference  of  the  proportion 
of  the  constituents  according  to  the  above  formula,  and 
according  to  that  assigned  by  Rose,  is  therefore  that 
corresponding  to  one  atom  of  water  more  or  less.  As  the 
amount  of  water  is  nearly  50  per  cent  of  the  whole,  thi» 
constituent  will  exhibit  the  greatest  difference,  namely, 
1*514.  Accordingly,  the  numbers  above  will  be  found  to 
agree  with  the  formula— 

Oleic" +7Ha<>. 

which  loses  on  heating  49*179  per  cent.  The  number 
found  by  Rose  (49*084)  agrees  very  nearly. 

The  salt  is  perfectly  stable  for  any  length  of  time  if  kept 
out  of  contact  with  the  air.  It  may  be  also  kept  unaltered 
in  the  mother-liquor  for  some  time.  In  the  air  it  decom- 
poses, absorbing  carbonic  acid  and  water.  Over  sulphuric 
acid  in  vacuo  or  in  air,  or  over  quicklime,  it  parts  with  a 
portion  of  its  water  of  crystallisation.  Both  these  circum- 
starc?s  interfere  with  the  exact  drying  of  the  salt. 

With  water,  it  decomposes  into  calcium  hydrate  and 
calcium  chloride— 

O  J^°H]  +  2HJ0  =  3Ca(OH)2-|-CaCla. 

By  the  substitution  of  hydrobromic  for  the  hydrochloric 
acid  in  the  preparation  of  the  salt,  I  expect  to  obtain  a 
corresponding  bromine  compound. 


Action  of  Heat  upon  Ordinary  Aldebyd. — M.  Bertbe- 
lot.— The  following  experiment  throws  a  new  light  upon 
the  relations  of  carbonic  oxide  to  common  aldehyd. 
Aldehyd  was  evaporated  in  hydrogen  so  as  to  yield  a  gas 
formed  of  5  vols,  of  hydrogen  and  2  of  aldehyd,  and  this 
mixture  was  heated  to  dull  redness  for  half-an-bour.  At 
{be  end  of  that  time  it  was  found  on  analysis  to  have  been 
d  ecomposcd  into  carbonic  oxide  and  formene.— Com  ft  si 
Rendus,  No.  20. 
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CONFERENCE  ON  THE  SEWAGE  QUESTION. 

On  the  10th  inst.  a  conference  of  gentlemen  interested  in 
the  sewage  question  was  held  in  the  Hall  of  the  Society  of 
Art*  under  the  presidency  of  Dr.  Lyon  Playfair,  CD., 
M.P.,  F.R.S.  Among  those  present  we  observed  Sir  R. 
Torrcns,  Sir  J.  Murray,  Sir  Joseph  Heron,  Mr.  A.  Smee, 
Dr.  Stenhouse,  Major  General  Scott,  Prof.  Wanklvn, 
Messrs.  W.  C.  Sillar,  Chalmers  Morton,  C.  Rawson,  VV. 
Hope,  Bailey  Denton,  Baldwin  Latham,  C.  Elcock, 
Evans,  Fowler,  &c,  &c.  A  circular  invitation  had  been 
issued  to  the  promoters  of  the  principal  sewage  processes 
to  send  in  a  condensed  exposition  of  their  methods. 
These,  to  abridge  the  proceedings,  had  been  printed,  and 
were  distributed  to  all  present.  The  subject  was  divided 
into  three  heads'  namely  : — The  existence  of  the  evil  and 
the  necessity  for  a  remedy ;  the  question  of  separating 
fxcal  matters,  manufacturing  refuse,  &c„  from  the  rain- 
fall ;  and  lastly,  the  best  ways  of  treating  water-borne 
sewage.  Each  of  these  sections  was  discussed  ttriiit'im, 
no  speaker  being  allowed  to  exceed  ten  minutes. 

Mr.  Chalmers  Morton  urged  the  necessity  of  fixing 
standards"  for  refuse  liquids  discharged  into  rivers.  He 
favoured  the  Recommendations "  of  the  late  Rivers' 
Pollution  Commission,  of  which  he  had  been  a  member, 
and  by  way  of  proving  that  these  were  lenient,  he  staled 
— if  we  did  not  misapprehend  him — that  they  would  admit 
such  water  as  that  of  the  river  Irwell.— (Ironical  applause). 

Major-General  Scott  concurred  with  Mr.  Morton  as  to 
the  necessity  of  standards,  but  thought  it  important  not 
to  outrun  public  opinion  by  too  great  stringency  at  the 
outset.  He  would  compel  towns,  at  any  rate,  to  free  their 
sewage  from  all  solids  and  suspended  matters  before 
turning  it  into  the  rivers. 

Mr.  Thom,  as  one  of  the  greatest  river  polluters  in  the 
kingdom,  pointed  out  that  manufacturers  themselves 
would  be  benefitted  by  sensible  legislation.  The  uncer- 
tainty of  the  law  kept  them  at  present- in  a  state  of  un- 
easiness. He  had  at  one  time  diverted  the  toul  waters 
from  his  print-works  from  enter  ng  the  river,  but  had 
received  notice  from  his  landlord  that  by  so  doing  he  was 
breaking  one  of  the  covenants  of  his  lease  and  endangering 
his  (the  landlord's)  rights.  Many  manufacturers  were 
willing  to  purify  their  waste  waters,  if  permitted,  and  pro- 
tected from  negligent  neighbours. — (General  applause). 

Sir  R.  Torrens  described  the  pollution  of  the  rivers  in 
Devon  by  water  from  the  mines,  and  explained  that  there 
was  no  legal  redress  except  it  could  be  provel  that  the 
fish  were  actually  poisoned.  He  did  not  think  that  any 
very  severe  law  could  be  worked  in  the  present  state  of 
public  opinion,  and  advocated  moderate  measures. 

Sir  J.  Murray  stated  that  the  river  Sherborne,  near 
Coventry,  had  been  much  improved  recently. 

Lieut. -Col.  A.  Jones  advocated  the  separation  of  manu- 
facturing from  domestic  refuse. 

Major-Gen.  Senof.  raised  the  question  how  the  pollution 
of  rivers  had  become  so  universal  ? 

Mr.  Evans  considered  manufacturing  refuse  easier  to 
deal  with  than  faxal  matter.  He  thought  that  the 
standards  adopted  should  be  mitd  and  elastic,  and  recom- 
mended that  the  quantity,  as  well  as  the  quality  of  refuse- 
water  poured  into  any  stream  should  be  taken  into  con- 
sideration. 

Sir  Joseph  Heron  declared  that  the  Irwell  was  purer  on 
leaving  Manchester  than  when  it  entered  the  city.  He 
objected  to  water-closet*,  which  had  been  forced  upon  the 
public  by  unwise  legislation. 

A  motion  recognising  the  necessity  for  special  legisla- 
tion on  the  treatment  of  sewage  and  refuse  was  moved  by 
Sir  Joseph  Heron,  seconded  by  Sir  J.  Murray,  and  carried 
unanimously. 

In  considering  the  second  section  of  the  subject.  Cart. 
Lifkm-r  gave  an  account  of  his  system,  which  dispenses 
with  water-carriage.  He  pronounced  irrigation  unsuc- 
cessful, and  reminded  the  meeting  that  sanitary  works, 


which  threw  heavier  burdens  upon  the  poor,  might  some- 
times have  the  very  opposite  effects  to  those  intended. 

Rev.  Mr.  Moule  condemned  the  sewage  system,  and 
pointed  out  the  great  additional  expense  involved  in  the 
extra  supply  of  water  it  demands. 

Prof.  J.  A.  Wanklvn  pointed  out  the  difficulty  of  deter- 
mining with  the  needful  accuracy  such  small  amounts  of 
"organic  nitrogen  "  as  0-003 — a  quantity  far  within  the 
limit  of  experimental  error.  He  would  consider  it  suffi- 
cient if  refuse  waters  were  rendered  colourless  and  free 
from  suspended  matter. 

Mr.  Chalmers  Morton  rose  in  some  excitement,  and 
amidst  cries  of  "Question  !"  and  marks  of  disapprobation 
objected  to  the  remarks  of  the  last  speaker,  which,  he 
thought,  had  better  have  been  laid  before  the  Chemical 
Society. 

Prof.  Wanklvn  replied  that  his  views  had  been  laid 
before  the  Chemical  Society  six  years  ago,  and  had  not  been 
controverted. 

The  Chairman  here  stated  that  had  he  considered  Mr. 
Wanklyn  out  of  order  he  would  have  immediately  inter- 
posed. 

Mr.  Baldwin  Latham  pointed  out  the  practical  diffi- 
culty of  separating  manufacturing  and  domestic  refuse. 
He  defended  water-closets  and  condemned  the  "pail-sys- 
tems" of  certain  northern  towns  in  strong  language.  He 
would  separate  the  rainfall  from  the  sewage. 

Mr. C.  J.  Warh&  asked  why  manufacturers  alone  should 
be  blamed  ?  Agriculturists  and  land-owners  often  pollute 
streams  by  the  drainage  from  farm-yards,  dung-hills,  and 
manured  fields. 

Mr.  C.  Elcock  pronounced  water-closets  most  ingenious 
machines  for  poisoning,  and  defended  the  pail-system. 

Mr.  Alderman  Taylor  (Rochdale)  likewise  defended  the 
pail-system,  and  made  an  attack  upon  the  landed  interest, 
whose  greediness,  he  said,  rendered  irrigation  costly. 

The  third  division  of  the  subject  being  now  introduced, 
Mr.  C.  Rawson  pointed  out  that  every  good  sewage-system 
should  fulfil  four  conditions.  It  should  produce  a  safe 
effluent ;  it  should  create  no  nuisance  in  its  operations;  it 
should  use  no  article  or  process  calculated  to  injure  the 
manurical  value  of  the  sewage  matters ;  and  it  should  be 
economical  in  working.  Independent  testimony,  he  con- 
tended, proved  that  atl  these  conditions  were  fulfilled  by 
the  A  B  C  system. 

Mr.  Jones  (Ealing)  urged  the  claims  of  the  old  lime-pro- 
cess. 

Col.  Hope,  V.C.  thought  that  in  the  opinion  of  compe- 
tent men  of  science,  sewage  could  be  properly  purified  only 
by  irrigation  or  passage  through  earth. 

Mr.  A.  M.  Fowlbr  spoke  of  the  difficulty  of  manufac- 
turers treating  their  refuse  separately.  As  a  totally 
disinterested  party  he  corroborated  Mr.  Rawson's  remarks 
on  the  ABC  process,  stating  that  he  found  fishes 
survived  in  the  ABC  effluent  longer  than  in  Leeds  town 
water. 


Mr.  W.  C.  Sillar,  in  a  short  but  effective  speech,  which 
was  loudly  applauded,  pointed  out  the  costs  of  sanitary 
neglect. 

Mr.  A.  Smkk  denounced  the  fihhiness  of  grass  grown  on 
irrigation  farms.  He  declared  that  vegetables  manured 
with  sewage  putrefy  more  readily  than  those  not  so  treated 
and  that  the  mill;  of  cows  fed  on  sewage  grass  enters  very 
readily  into  decomposition.  He  cautioned  the  public 
against  watercresses  grown  in  sewage. 

Rev.  Mr.  Cluttkrbuck  urged  the  necessity  of  sepa- 
rating rain-fall  from  sewage.  He  thought  the  A  B  C 
system  difficult  of  execution. 

Mr.  Hall  declared  the  sewage  question  merely  one 
branrh  of  a  wider  subjett— the  removal  of  all  offensive 
matter  from  towns.  He  pointed  out  the  off.nsive  cha- 
racter of  "  du>t-bins"  which  contain,  not  merely  ashes  and 
house  sweepings,  but  a  variety  of  pulrescible  matter. 

Mr.  Morgan  (Lodge  Farm,  Barking)  spoke  of  the  good 
results  he  had  obtained  from  irrigation  with  the  effluent 
from  the  Phosphate  Company's  process.    Had  Mr.  Hope's  . 


282 


Iron  in  Char, 


I  Chkmicm.  Nrwa, 

I    Dec.  18.  i»74- 


scheme  for  dealing  with  the  sewage  of  North  London 
been  carried  out  the  results  would  have  been  ruinous. 

Mr.  Bailey  Drnton  contended  that  if  land  were  made 
sufficiently  porous  fascal  matters  would  not  attach  them- 
selves to  the  roots  and  stems  of  grass. 

The  Conference  then  broke  up,  after  a  vote  of  thanks 
to  the  President. 


NOTICES  OF  BOOKS. 


Pharmacography  ;  a  History  of  the  Principal  Drugs  of 
Vegetable  Origin  met  with  in  Great  Britain  and  British 
India.  By  F.  A.  Flvckiger  and  D.  Hanbury.  Lon- 
don :  Macmillan  and  Co. 

This  book  takes  a  very  well-defined  position,  and  supplies 
what  has  hitherto  been  a  desideratum  in  the  pharmaceu- 
tical literature  of  England.  The  authors  have  not 
included  in  their  programme  either  pharmacy— in  the 
strictest  sense  of  the  word— or  therapeutics.  Each  drug 
is  headed  by  its  Latin  name,  followed  by  such  synonyms 
as  may  be  required  for  perfect  identification,  together  with 
its  English,  French,  and  German  designation.  The 
botanical  origin  of  the  substance  is  next  examined,  and 
the  locality  of  its  growth  or  production  is  given,  but  as  a 
rule  no  attempt  has  been  made  to  furnish  botanical 
descriptions  of  the  plants  in  question.  The  authors  then, 
under  the  head  of  history,  trace  the  introduction  of  each 
substance  into  medicine,  "and  to  bring  forward  other 
points  in  connection  therewith,"  not  hitherto  much 
noticed  in  any  recent  work.  Upon  this  follow  the  forma- 
tion, secretion,  or  method  of  collection  of  drugs,  and  a 
description  of  its  characteristics  and  microscopic  structure. 
Next  follows  the  chemical  composition,  under  which  head, 
however,  it  has  been  no  part  of  the  authors'  plan  to 
supersede  reference  to  standard  chemical  works.  Further 
headings  touch  on  production  and  commerce,  adultera- 
tions, and  substitutes. 

An  undertaking  so  difficult,  extensive,  and  complicated 
involves  no  small  amount  of  labour  and  research.  These 
the  authors  have  evidently  not  spared.  The  book  bears 
the  impress  of  thoroughness  and  accuracy,  and  supplies, 
to  the  best  of  our  judgment,  much  valuable  information 
for  which  the  student  might  elsewhere  search  long  and 
vainly.  To  medical  men,  pharmaceutical  chemists,  and 
drug  merchants  it  will  prove  an  inestimable  work  of 
reference. 


because  they  are  small  and  numerous.  One  man  may  be 
battered  with  a  bludgeon,  another  stung  to  death  by 
pismires,  and  the  injury  be  as  material  in  one  case  as  the 
other."  We  will  make  no  further  extraAs,  bat  merely 
say  that  these  forty  pages,  quaint,  quiet,  but  thought  - 
exciting,  might  be  advantageously  read  by  every  man  of 
science. 


On  the  Use  of  Strychnine  in  Epilepsy  and  Kindred  Nervous 
Affections.  By  Walter  Tyrrell,  M.R.C.S.  London : 
K.  Ilardwicke. 

Tins  pamphlet,  as  the  title  alone  intimates,  is  strictly 
medical  in  its  character.  The  author  gives  a  brief 
account  of  the  seat,  cause,  and  treatment  of  epilepsy,  and 
appends  a  number  of  cases.  We  have  no  doubt  that  it 
will  be  found  interesting  and  suggestive  by  his  profes- 
sional brethren. 


CORRESPONDENCE. 


FERROUS  SULPHIDE   IN  CHAR. 

To  the  Editor  of  the  Chemical  News. 
Sir,— I  have  little  time  to  devote  to  this  question,  yet 
Mr.  Smith's  letter  in  the  Chemical  News  vol.  xxx., 
p.  261,  exacts  a  few  words. 

I  think  Mr.  Smith -will  admit,  that  should  the  sulph.de 
in  the  char  be  admitted  as  ferrous,  its  constitution  will 
be  that  of  a  ferrous  monosulphide,  FeS,  not  ferrous  distil- 
phide.FeSa  ;  and  that  when  FeS  is  acted  upon  with  dilute 
HCI,  the  whole  of  the  sulphur  will  be  cast  off  as  H4S  con- 
formably with  the  reactions  indicated  in  the  formula — 

FeS +  2HCU  FeCI, +HaS. 

If,  on  the  other  hand,  strong  HCI  should |  be  employed, 
some  of  the  S  would  be  set  free,  owing  to  the  influence  of 
various  agencies,  in  which  case  the  sulphur  so  produced 
would  necessarily  be  recovered  by  exhausting  the  dried 
mass  with  CSj. 

The  adoption  of  the  latter  course  in  the  analysis  or 
chars,  not  only  complicates  the  work,  but  is,  in  my  opinion, 
unchemical  and  leads  to  error. 

Need  I  tell  Mr.  Smith  that  I  do  not  follow  it,  and  that 
unless  the  char  be  treated  ab  initio  with  strong  HCI,  no 
sulphur  will  remain  for  extraction  with  CS2. 

In  example  2  of  Mr.  Smith's  letter,  a  grave  error  is  stated. 
If  the  calcic  sulphide  were  heated  to  the  melting-point  in 
the  process  of  re-burning  the  char,  1  would  cede  that  Mr. 
Smith  is  right ;  but  it  is  not  so  heated,  and  the  energy  of 
the  calcium  in  the  absence  of  fusion  heat,  or  menstruum 
of  any  kind,  binds  the  sulphur  to  itself. 

In  all  good  faith,  I  advise  Mr.  Smith  to  reconsider  his 
work,  and  see  if  he  really  does  not  produce  the  very  FeS 
he  speaks  of  by  his  method  of  operations. 

I  am  inclined  to  think  he  does,  just  as  the  free  sulphur 
he  speaks  of  is  the  result  of  the  aAion  of  an  unsuitable 
reagent. 

Martin  Murphy. 

The  Liverpool  College  of  Chemistry, 
December},  i8;4- 


Introductory  Address  at  St.  Georges'  Hospital,  October  r, 
1874,  vn  the  Art  and  Science  of  Medicine.    By  W. 
Howsmt  Dickinson.     London  :  Longmans,  Green,  I 
and  Co. 

That  this  address  should  have  been  published,  as  we  are 
told  on  the  title  page,  at  the  request  of  the  resident 
medical  officers  and  students  of  the  hospital,  is  not  sur- 
prising, for  it  contains  words  of  wisdom  not  a  few.  Of 
pathology  the  author  says  : — "  Like  the  age  it  is  becoming 
materialist.  Functional  or  unsubstantial  diseases  are 
flitting  before  the  microscope  like  ghosts  at  sunrise. 
Nervous  disorders,  the  most  evasive  of  all,  are  becoming  ' 
tangible.  Insanity  is  no  longer  a  disease  of  the  mind,  I 
but  of  the  brain  ;  the  changes  are  none  the  less  real  ' 


IRON  IN  CHAR. 

To  the  Editor  of  the  Chemical  Netts. 
Sir, — I  observe  in  the  Chemical  News  a  communication 
from  the  pen  of  Mr.  R.  Frazer  Smith,  F.C.S.,  upon  the 
presence  of  iron  in  animal  charcoal,  in  which  he  modestly 
advocates  the  advantages  which  arc  to  be  derived  front 
the  use  of  the  "  classical "  permanganate  of  potassium 
process. 

Allow  me  to  inform  your  correspondent  that  I  had  the 
honour  of  advocating  this  very  same  thing,  some  few 
months  ago,  in  a  communication  which  I  contributed  to 
your  periodical  upon  the  "  Analysis  of  Animal  Charcoal." 
aud  which  was  afterwards  copied  into  the  Sugar  Cane, 
and  subsequently  appeared  in  abstract  in  the  Journal  of 
the  Chemical  Society.  In  all  of  these  my  paper  reads 
thus : — "  The  oxide  of  iron,  which  is  very  constant  in 
amount  in  new  and  old  char,  is  best  determined  volume- 
trically  by  dilate  standard  solution  of  the  potassic-anhy> 
dro-chromate  (Penny's  process)  ;  or,  better,  by  dilute 
standard  solutions  of  the  potassk  permanganate,  using 
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0-5  grm.  KMnO<  in  1  litre  distilled  water,"  &c.  Now,  I 
have  used  the  process  for  nearly  three  years  in  estimating 
this  constituent  in  many  samples  of  char  which  I  have 
had  occasion  to  analyse,  and  yet,  after  having  advocated 
its  great  advantages  publicly,  through  your  columns,  we 
find  your  correspondent,  Mr.  Smith,  only  now  advocating 
processes  for  the  analysis  of  char  which  I  have  myself 
done  long  ago.  Again  allow  me  to  say  that  the  iron  in 
char  does  not  exist  as  Fe2  03,  as  your  correspondent's 
analysis  would  lead  them  to  believe,  but  as  FeO,  vide 
Crookes's  "  Manufacture  of  Beet  Sugar,"  page  165.  "  The 
iron  is  always  in  a  state  of  protoxide,  faint  traces  of 
peroxide  excepted,"  &c.  More  than  that,  allow  me  to 
inform  your  correspondent  that  he  has  never  yet  estimated 
all  the  moisture  in  char,  if  he  only  dries  his  sample  in 
water-bath. 

In  my  paper,  I  recently  advocated  that  all  the  moisture 
teas  not  expelled  at  water-bath  heat,  and  that  it  required 
a  temperature  varying  from  160 — 180°  C.  to  effect  all  the 
expulsion  of  the  moisture,  and,  further,  no  organic  matter 
is  driven  off,  nor  need  be.  And  must  1,  of  necessity,  quote 
Fresenius,  to  impress  these  facts  strongly  upon  the  minds 
of  your  readers? — "Analysis  of  Bone- Black  (General 
Process).— Dry  2—3  grms.  at  160— 1800  C.  The  loss  in 
weight  is  moisture."*  Here  is  a  statement  which,  word 
for  word,  confirms  my  views  upon  this  point,  not  new, 
but  made  long  ago  by  the  highest  authority  upon  analy- 
tical chemistry.  It  would  seem  as  if  Mr.  Smith  had  never 
read  Fresenius  nor  Crookes  upon  the  "  Manufaflure  of 
Beet  Sugar,"  and  many  other  authorities  on  bone-char. 
In  conclusion,  I  must  say  that  I  feel  highly  indebted  to 
Mr.  Martin  Murphy,  of  Liverpool,  for  coming  forward,  and 
"  liberalising  "  my  views  upon  the  chemistry  of  this  sub- 
stance. That  gentleman  will  perhaps  accept  my  best 
thanks  in  return. — I  am,  &c, 

G.  C.  Stewart,  F.C.S. 

Greenock,  Nov.  30,  1874. 


DOUBTFUL  MINERALS. 

To  the  Editor  of  the  Chemical  News. 

Sir,— I  think  I  have  found  out  the  source  of  T.  A.  R.'s 
difficulties  with  respect  to  his  confusion  in  the  names  of 
minerals.  To  quote  your  correspondent's  words  in  the 
Chemical  News,  vol.  xxx.,  p.  238,  he  says  : — "  I  think  I 
have  analysed  every  mineralogical  treatise  in  the  English 
language,  from  Jeffries,  of  1751,  to  the  present  time,  reso- 
lutely posting  my  ledger  all  the  while."  T.  A.  R.  seems 
to  forget  that  there  are  other  languages  besides  English, 
and  might  have  saved  himself  all  this  trouble  by  studying 
German  works  on  the  subject.  However  distinguished 
we  may  be  in  geology,  in  mineralogy  we  may  be  truly  said 
to  be  only  in  our  infancy,  and  immeasurably  behind  Ger- 
many. 

In  reply  to  some  of  the  questions  stated  by  T.  A.  R., 
I  may  say  that  the  Beaumontite  of  Jackson  is  no  definite 
mineral,  and,  therefore,  cannot  be  said  to  exist.  The 
Herrerite  of  Herrara,  also,  does  not  exist,  unless  the 
collection  in  the  British  Museum  can  produce  a  specimen. 
Volborthite  has  never  yet  been  properly  analysed,  and  is 
no  doubt  very  nearly  related  to  Kalkvolborthite.  The 
latter  name  should  be  spelt  with  the  letter  "  v  "  after  the 
syllable  "  kalk,  and  not  with  the  double  "  o,"  as  it  has 
several  times  been  erroneously  printed  ;  "  kalk  "  is  the 
German  word  for  calcium  j  oxide,  and,  as  Kalkvolborthite 
contains  from  12*28  to  17*40  per  cent  of  this  oxide,  the 
name  is  very  appropriate.  The  Polyhalite  of  Stromeyer, 
and  that  of  Berthier,  are  identical.  Two  analyses  were 
made  by  MM.  Dexter  and  Jenzsch,  of  the  very  same 
specimen  analysed  by  Berthier— one  piece  having  a  grey 
colour,  the  other  light  red.  It  will  be  seen  at  once,  from 
the  results  given  below,  that  Berthier  was  entirely  wrong, 
and  Stromeyer  right.    Hence,  only  one  Polyhalite  exists. 


CaS04  . 
MgS04  . 

K2SO4  • 

Na,S04. 
NaCI  . 
Fe203  . 
HaO  . 


Stromeyer. 

4474 
2003 

27*70 

oig 
034 
5  95 

98'95 


Polyhalite  de  Vic. 

Detter 

Jenztch 

Berthier. 

(Grey). 

(Red). 

|  m 

447-* 

4411 

40*0 

522 

19*08 

19*78 

176 

25 

27*77 

2587 

1-69 

29*4 

2t*6 

044 

0*24 

07 

189 

0*59 

I'OI 

43 

50 

740 

616 

80 

100*00 

9938 

lOO'O 

100*2 

Stibiconile,  Stibiconise,  and  Stiblite  are  the  same  thing; 
the  proper  name  for  the  mineral  being  Stiblite.  Stibium, 
Stibnite,  and  Stibine  are  also  the  same  thing;  the  proper 
name  being  Antimonite.  Stilbitc  is  not  an  Antimony 
mineral  at  all,  and  is  known  to  modern  mineralogists  as 
a  well-defined  member  of  the  Zeolite  group.  As  to  Stillo- 
lite.  no  such  name  is  known  to  modern  mineralogists. 

Hoping  your  correspondent's  mind  will  at  last  be  set 
at  rest,— I  am,  &c, 

Charles  A.  Bcrghardt,  Ph.D. 

The  Owent  College.  Manchester, 
December  7, 1874. 


•  Frcteni'Ji'a  "  Quantitative  Amljitt,'*  1  ed.,  t86j,  p.  711. 


THE  CONSTITUTION  OF  MUREXIDE. 

To  the  Editor  of  the  Chemical  News. 

Sir,— With  a  desire  to  publish  a  long-prepared  study  of 
urea  and  ureide  derivatives,  I  may  be  allowed  to  highly 
compliment  Mr.  Reoch  on  his  chivalrous  attempt  to 
grapple  with  one  of  the  darkest  problems  of  organic 
chemistry.  The  hesitation  on  my  part  has  arisen  from  an 
intense  dissatisfaction  with  a  very  laboured  effort  to  deter- 
mine the  constitution  of  murexide. 

With  a  strong  desire  to  share  the  view  of  Liebig,  from 
which  I  cannot  divest  myself,  I  have,  nevertheless,  been 
compelled  pro  tern,  to  see  things  more  after  the  manner  of 
Prout.  On  either  view,  it  does  seem  that  murexide  is 
a  generic  body,  whose  non-determination  is  a  reproach  to 
chemistry.  The  easy  interchangeability  of  the  mesoxyl 
and  tartronyl  radicals,  and  the  great  probability  that  two 
atoms  of  tartronyl  (CcH,06)  are  necessary  for  the  produc- 
tion of  murexide,  seem  to  suggest  the  possibility  that  a 
picric  phenyl  radical  may  be  a  result  of  their  dedouble- 
ment  or  condensation ;  and  hence  would  follow  that  we  may 
have  nitrophenyl-,  cresyl-,  and  naphthyl-murexide.  And 
while  these  have,  in  great  measure,  the  peculiar  dyeing 
properties  of  the  actual  ureide,  there  is  also  the  same  diffi- 
culty in  isolating  their  hypothetical  free  acids. 

I  quite  disagree  with  Mr.  Reoch's  estimate  of  the  modern 
methods  of  research.  If,  for  instance,  two  bodies  -2HO 
give  a  third  body,  and  if  the  constitution  of  the  two  bodies 
be  approximatively  known,  and  the  generic  process  of 
eliminating  2HO  be  well  understood,  then  we  can  do  much 
towards  an  a  priori  projection  of  the  unknown  constitu- 
tion ;  after  which  the  actual  and  ultimate  analysis  will 
have  a  double  value.  It  is  somewhat  in  this  way  that  our 
great  chemists  have  regarded  murexide  as  a  Ctc  body  (Ch). 
Mr.  Reoch  seems  to  prefer  that  we  should  invert  this 
order,  and  commence  with  analysis  ;  and  hence  his  deter- 
mination that  the  body  contains  do.  &c.  His  more  recent 
analysis  may  be  better  than  theirs,  and  conjoined  with 
their  methods  might  lead  to  corrections  which  might  ex- 
plain the  confusion  and  barrenness  of  all  preceding  efforts  ; 
but,  standing  by  itself  and  without  those  methods,  it  is 
simply  blank  knowledge. 

The  true  purpurate,  murexide,  is  prepared  from  varied 
tartronyl  ureides ;  the  iso-purpurates  from  cyanides  and 
picric  acid  or  its  analogues ;  the  rneta-purpurat.es  from 
cyanides  and  dinitro  compounds.  It  is  further  said  that 
the  iso-purpurate  of  ammonia  is  indistinguishable  from 
murexide,  anl  may  be  used  for  similar  dyeing  purposes. 
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With  the  earnest  desire  that  further  efforts  may  be  made 
to  resolve  this  intricate  and  useful  problem, —  I  am,  &c, 

S.  K.  Finn, us. 
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iaires  da  Secnccs  de  V Academic 
!o,  November  16,  1S74. 
The  Carbonyla,  a  New  Class  of  Organic  Com- 
pounds ;  and  on  the  True  Function  of  Ordinary 
Camphor. —  M.  Berthelot.— The  carbonyls  are  a  sub- 
division of  the  aldchyds,  and  comprise  three  wen-defined 
bodies— ordinary  camphor,  oxide  of  allylcn,  or  dimethylen- 
carbonyl  and  diphenylen-carbonyl,  otherwise  known  as 
diphenylcn-accton.    The  composition  of  these  bodies  is — 
Oxide  of  allylen,         C6  H4Oj  or  (Cj  Hj,Ca  H^CjOj. 
Diphcnvlcn-carbonyl,  C^Hg  02  or  (C,2H4,CI1H4lC2Oi. 
Camphor,  CJOHl6Oa  or  (CjHs.CoHsjC^. 

Suberon,  CMH,20,j,  probably  possesses  a  parallel  con- 
stitution. These  bodies  may  be  regarded  as  types  of 
homologous  scries,  and  of  a  multitude  of  other  compounds, 
having  the  same  characteristic  reactions.  They  are  able 
to  fix  hydrogen,  and  to  become  converted  into  alcohols, 
and  reciprocally  the  alcohols  thus  produced  reproduce 
carbonyls  by  the  loss  of  hydrogen.  This  general  reaction 
the  author  proposes  as  the  characteristic  of  the  aldehyds, 
including  the  primary  aldchyds,  the  secondary,  or  acetons, 
and  the  mixed  aldehyds,  among  which  are  the  quinones. 
The  carbonyls  may  also  be  formed  directly  or  indirectly  by 
the  substitution  of  oxygen  for  hydrogen  in  equal  equiva- 
lents. The  carbonyls  arc  in  themselves  incomplete  bodies. 
The  fixation  of  the  elements  of  water  changes  them  into 
monobasic  acids,  and  by  the  fixation  of  six  equivalents  of 
oxygen  they  may  be  transformed  into  bibasic  acids. 
Camphor  is  distinguished  from  the  true  aldchyds  by  the 
fact  that  its  direct  oxidation  does  not  furnish  a  monobasic 
acid  comparable  to  the  acetic,  From  the  acetones  it  is 
distinguished  by  the  circumstance  that  its  oxidation  yields 
a  single  bibasic  acid  without  becoming  split  up  into  two 
distinct  acids. 

Electric  Influence.— M.  P.  Volpicelli. — This  paper  re- 
quires several  illustrations. 

Action  of  an  Electro-Magnet  on  the  Speflra  of 
Rarefied  Gases  Traversed  by  Electric  Discharges.  - 
M.  J.  Chautard. — This  paper  treats  of  the  action  which 
powerful  magnets  produce  in  the  spectra  of  rarefied  gases 
traversed  by  the  discharge  of  an  induction  coil  or  of  a 
Holt?   machine.     These  spectra,  characteristic  of  the 
matter  through  which  the  spark  passes,  offer,  under  the 
influence  of  the  magnet,  peculiarities  very  striking  and 
special  as  regards  number,  position,  interval's,  and  the 
degree  of  fineness  of  their  lines.    The  experiments  have 
as  yet  been  confined  to  the  spectra  of  the  non-metallic 
bodies,  taking  for  types  the  elements  pointed  out  by 
M.  G.  Salct  in  the  important  research  which  he  has  pub- 
lished on  this  subject.    Each  body  was  enclosed  in  a 
Geissler's  tube,  having  one  part  contracted  and  almost 
inear,  which  was  placed  between  the  poles  of  an  electro- 
magnet, and  at  a  small  distance  from  the  slit  of  a  spectro- 
scope. The  divisions  of  the  micrometer,  previously  marked 
upon  the  Frauer.hofer  lines,  enables  us  immediately  to 
convert  the  corresponding  colours  of  the  spectrum  into  the 
lengths  of  undulators.     Finally,  another  Gei*>!er  tube 
quite  analogous  to  the  former,  placed  in  view  of  the  small 
reflecting  prism,  and  outside  the  action  of  the  magnet,  gave 
a  second  spectrum  in  juxtaposition  to  the  first  so  as  to 
serve  for  comparison.     A  spark  was  then  passed  through 


both  tubes,  and  the  perfect  agreement  of  the  lines  given 
by  each  spectrum  was  ascertained.  This  agreement 
ceases  the  moment  that  the  magnet  is  set  in  action.  Whilst 
one  of  the  spectra  preserves  its  primitive  character,  that 
yielded  by  the  gaseous  matter  exposed  to  the  influence  of 
the  magnet  undergoes  remarkable  changes,  which  in  case 
of  each  body  present  new  appearances,  according  as  the 
intensity  and  the  direction  of  the  current,  and  the  distance 
of  the  maenct.  The  bodies  experimented  upon  are  hydro- 
gen, chlorine,  bromine,  iodine,  oxygen,  sulphur,  selenium, 
and  nitrogen.  The  light  of  selenium  and  of  sulphur  under 
the  influence  of  the  magnet  is  notably  diminished  in  in- 
tensity, so  that  the  spectrum,  very  feeble  at  first,  dis- 
appears after  the  lapse  of  a  few  instants.  Chlorine  and 
bromine  are  characterised  by  an  increase  of  lustre,  and  by 
the  development  of  fine,  brilliant,  numerous  lines,  especi- 
ally in  the  green,  the  appearance  or  disappearance  of  which, 
on  turning  the  interrupter,  produces  a  perfectly  magical 
effect.  These  phenomena  may  have  a  certain  importance, 
both  as  regards  celestial  spectroscopy,  and  as  regards  the 
obscure  relations  of  magnetism  and  light. 

Note  on  Magnetism,  and  on  a  New  «'  Exploseur." 
— M.  Tri.ve.~Thc  author  describes  an  electro-magnetic 
arrangement  for  exploding  mines,  &c,  at  great  distances, 
and  used  during  the  siege  of  Paris. 

Manufacture  of  Paper  from  Gombo,  and  on  the  In- 
dustrial Uses  of  this  Plant. — M.  Ed.  Landrin. — Gombo 
(Hibiscus  esculentus)  is  a  mulvaceous  plant,  growing  in 
Syria  and  Egypt,  where  it  is  cultivated  for  the  sake  of 
its  fruit.  The  fibre  is  prepared  for  paper-making  by  meant 
of  special  machinery  in  a  current  of  water,  without  any 
chemical  treatment.  The  paper  is  very  beautiful  and 
strong,  and  may  compete  with  the  finest  papers  made 
from  pure  rags. 

Insalubrity  of  the  Seine  in  AuguBt,  September,  and 
October,  1874. — M.  Boudet.— The  author  gives  a  table 
of  the  amount  of  oxygen  dissolved  in  1  litre  of  Seine  water 
at  a  number  of  places.  The  quantity  varies  from  10*42  c.c. 
at  Rouen  to  roi  at  I. a  Briche,  and  1*05  at  Epinay. 

Method  Employed  for  Discovering  the  Most 
Suitable  Substance  for  Combatting  the  Phylloxera  at 
the  Viticultural  Station  of  Cognac— M.  Max  Cornu. 

Effects  of  the  First  Cold  on  Phylloxerised  Vines 
in  the  District  of  Cognac. — M.  Maurice  Girard. 

On  Fluorcn.— M.  Ph.  Barbier.- -The  author  connects 
fluoren  to  phenanthren  and  diphcnyl.  He  has  discovered 
a  ffuorenic  alcohol,  Ca6HtoO. 


Bulletin  de  la  Sociele  Franchise  de  Photographic, 
No  5,  1S74. 

At  tiie  meeting  of  the  Society,  May  1,  M.  Duboscq  stated 
in  a  letter  addressed  to  the  President  that  as  early  as  1853 
he  made  microscopic  projections,  considerably  enlarged, 
and  that  by  a  combination  of  his  apparatus  he  was  able 
either  to  superpose  the  image  of  a  micrometer  upon  the 
photograph,  or  to  substitute  rapidly  the  one  for  the  other. 

M.  J'umas,  President  of  the  Commission  nominated  by 
the  Ac  .f.uny  of  Sciciices  to  prepare  and  examine  the  most 
exact  means  of  observing  the  transit  of  Venus,  presented 
to  the  Society  a  collection  of  memoirs,  reports,  and 
documents  on  this  subject.  This  volume  is  a  convincing 
proof  of  the  important  part  which  photography  is  destined 
to  play  in  this  great  astronomical  question,  and  of  the 
services  which  it  will  render  to  all  the  Sciences  of  obser- 
vation. Particular  mention  is  due  to  a  memoir  by  M. 
Cornu  on  the  photographic  achromatism  of  achromatic 
telescopes  for  direct-vision  by  the  simple  removal  of  the 
two  lenses  which  form  the  objective.  - 

A  variety  of  communications  had  heen  received  on  thf 
application  of  photography  to  the  observation  of  the  transit 
of  Venus.  Ch.  Zenger  substitutes  a  concave  mirror  for 
the  ordinary  object-glass,  a  method  previously,  but  un 
successfully,  used  by  Woolcott,  Beard,  and  Seccbi 
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Zenker  has  succeeded  in  obtaining  proofs  of  the  moon  and 
the  sun.  which  have  been  brought  to  the  enormous  size  of 
no  English  inches. 

In  connection  with  the  presentation  of  a  number  of 
beautiful  maps  by  the  General  Direction  of  Geographic 
and  Geodesic  Works  of  Portugal,  it  was  mentioned  that 
M.  Rodriguez,  the  able  organiser  of  the  service,  had  ob- 
tained excellent  results  by  his  process. 

Attention  was  drawn  to  No.  22  of  the  Memorial  de 
TOfficier  du  Genie,  containing  an  interesting  memoir  by 
Captain  Javary  on  the  use  of  photography  for  taking  plans. 
This  paper  contains  valuable  instructions  for  those  who 
wish  to  apply  photography  to  the  military  art  and  to  sur- 
veying. 

In  the  same  paper  Captain  de  la  Noe  treats  on  the 
advantages  of  ferrocyanide  of  iron  paper  for  the  rapid 
multiplication  of  plans. 

M.  Castellani  gives,  in  the  Revista  Photografica,  an 
original  process  for  intensifying.  To  give  the  wished-for 
intensity  to  a  proof  developed  by  means  of  iron,  it  is 
merely  needful  to  blow  upon  the  plate  submitted  to  the 
developing-bath  by  means  of  a  glass  tube  half  a  centimetre 
in  diameter ;  a  small  piece  of  sponge  is  fixed  at  the  end  of 
the  tube  to  prevent  the  projection  of  saliva.  A  little  skill  is 
needed  to  give  the  proof  uniform  intensity. 

Mitchell's  formula  for  gun  cotton,  said  to  be  at  once  the 
most  explosable  and  the  most  soluble  in  alcoholic  ether, 
was  quoted. 

A  discussion  took  place  on  an  article  by  Mr.  Wharton 
Simpson  in  the  Photographic  News. 

M.  Derogy  presented  a  new  enlarging  mirror,  moved  by 
clockwork,  and  playing  the  part  of  a  heliostat. 

M.  Davanne  presented  to  the  Society  a  travelling  camera 
invented  by  M.  Durand,  an  amateur.  This  apparatus  is 
described  at  length,  but  its  construction  can  scarcely  be 
understood  without  the  aid  of  an  illustration. 

M.  Puttemans  presented  to  the  Society  various  speci- 
mens illustrating  his  process  for  transforming  photographs 
into  oil  paintings,  ana  gave  an  experimental  illustration  of 
the  method. 

M.  Franck  de  Villecholle  called  attention  to  the  yellow 
spots  which  appear  on  photographs,  very  common  in  some 
ateliers.  He  considers  it  due  to  .1  decomposition  of  thj 
glue.    He  recommends  the  addition  of  a  trace  of  alum. 

Influence  of  Colour  upon  the  Reducing  Action  of 
Light. — Carey  Lea. — The  author  gives  an  account  of 
the  experiments  he  has  carried  out  with  per-salts  of  iron, 
bichromate  of  potash,  ferridcyanide  of  potassium,  and  ni- 
trate of  uranium.  He  finds  that  corallin  increases  the 
sensibility  of  chloride  of  silver  for  all  the  rays,  especially 
the  blue  and  the  violet.  Rosanilin  increases  the  sensibility 
for  the  same  two  rays,  but  lessens  it  for  all  others.  Aniline 
blue  lessens  the  sensibility  for  the  green,  augments  it  for 
the  yellow,  and  is  without  action  for  the  rest.  Aurin  pro- 
duces a  general  decrease  of  sensibility.  Mauvein  and 
aniline  green  have  no  action.  Litmus  reddened  by  acetic 
acid  greatly  augments  the  action  of  the  blue  and  the  violet. 

Heliochromy.— Ducos  du  Hauron. — A  paper  on  the 
production  of  photographs  in  their  natural  colours.  The 
author's  views  coincide  with  those  of  M.  C.  Gros. 


Annalcn  der  Physik  und  Chemie,  von  Dr.  J.  C.  Poggen- 
dorlT,  No.  6,  1874. 

Reflection  of  Light  from  the  Surface  of  Isotropic 
Bodies. — G.  Lundquist.— The  first  portion  of  a  long  and 
important  memoir,  consisting  to  a  great  extern  of  mathe- 
matical formulae,  and  incapable  of  useful  abstraction. 

Medium  in  Electric  Induction.— Dr.  II.  Brongcrs- 
ma. — The  object  of  this  paper  is  to  justify  Faraday's 
theory  of  electric  action  without  contact  (Faraday's  "  Ex- 
perimental Researches,"  1669  and  1670),  against  the  ob- 
jections raised  by  Riess  and  others. 

Communications  from  the  Mineralogical  Institute 
of  the  University  of  Strasburg. — These  communica- 


tions include  a  notice— (1)  Crystalline  Form  and  Thermo- 
Electric  Properties  of  Speis-cobalt,  by  Paul  Grcth.  The 
results  ai rived  at  arc  that  <.pei*-coball  shows  in  general 
merely  the  crystalline  forms  of  the  regular  system,  com- 
mon to  its  holohedric  and  hemihedric  section  with  parallel 
surfaces,  namely,  0*5 ,  O,  x  O,  2O2,  whence  it  has  been 
hitherto  considered  as  holohcdric.  Other  surfaces  are 
rarely  found  such  as  00  O3,  O5,  <«  O10,  and  hcxakis- 
octahedra,  but  these  appear  always  hemihedrically  as 
pentagon  dodecahedra  and  diakis-dodecahedra.  Hence 
speis-cobalt  forms  pentagonal-hemihedral  crystals.  This 
mineral  has  the  physical  peculiarity  that  the  majority  of 
its  crystals  are  thermo-electrically  negative  to  copper, 
whilst  a  portion  are  positive.  This  peculiarity  has  been 
detected  in  no  other  body  except  iron-pyrites,  and  glance- 
cobalt,  two  minerals  whose  chemical  constitution  is 
analogous  to  that  which  may  be  deduced  from  the  analyses 
of  speis.  The  hemihedrism  and  the  thermo-electric  pro- 
perties of  speis-cobalt  prove  that  it  is  perfectly  isomorphons 
with  iron-pyrites  and  glance-cobalt,  and  that  its  chemical 
composition  is,  therefore,  (Co,Ni,Fe)ASj. 

(2)  Chemical  Composition  of  Leadhillite.— T>t.  C.  Hintze. 
— The  author  proves  that  leadhillite  is  not  PbSO^-f  ^PbC03 
as  formerly  assumed, but  2PbS04+4PbC03-J-PbO  +  2HaO. 
The  supposed  new  mineral,  maxite,  discoveted  by  Prof. 
Laspeyres  in  the  lead  mine  Mala-Calzetto.  near  Iglesias, 
in  the  island  of  Sardinia,  is  identical  with  leadhillite. 

(3)  Crxstallographic  Examination  of  Compounds  of 
Aldchyds  with  Hydrocarbons  of  the  Aromatic  System.— 
Dr.  C.  Hintze.— This  paper  does  not  admit  of  useful  ab- 
straction. 

{4)  Twin-Growth  of  Willemite.— Dr.  A.  Arzruni.— The 
forms  found  in  certain  crystals  are  00  R  and  { R,  as  may  be 
proved  by  measurement.  The  twin  suiface  is  a  plane  of 
the  pyramid  of  the  second  order,  JPQ. 

(5)  Optical  Examination  of  Hydratcd  Oil  of  Turpentine. 
— Dr.  A.  Arzruni. 

(6)  Optical  and  Crystallographic  Investigation  of  certain 
Bodies  like  Urea. — Dr.  A.  Arziuni. 

(7)  Two  Isomorphons  Derivatives  of  Benzol. —  Dr.  A. 
Arzruni.— These  three  papers  are  not  adapted  for  abstrac- 
tion. 

State  of  Aggregation  of  the  Solar  Spots. — F. 
Zollner. — The  author  maintains  that  the  spots  are  solid 
slag-like  masses  floating  on  the  liquid  surface  of  the  sun. 

On  Ozone.— T.  Andrews.— A  paper  read  before  the 
Royal  Society  of  Edinburgh. 

Measurement  of  Terrestrial  Magnetism. —Dr.  K. 
Braun.— The  first  portion  of  a  memoir  on  the  precautions 
needful  to  ensure  accuracy  in  the  determination  of  the 
three  magnetic  elements. 

Polarisation  of  Zodiacal  Light.— Prof.  A.  W.Wright. 
— From  the  American  Journal  of  Science,  vol.  vii. 

Diffusion  Between  Dry  and  Moist  Air.— E.  Reuse h. 
— A  description  of  a  diffusion-tube  with  a  plate  of  hydro- 
phane. 

A  Diffraction  Grating  for  Spectroscopes.—  From  the 
American  Journal  of  Science,  vol.  v.,  p.  472. 


Les  Moudes,  Revue  Ilebdomadaire  des  Sciences,  par  L'Abbe 
Moigno,  No.  8,  1874. 

M.  Moigno,  speaking  of  Prof,  du  Bois-Rcymond,  calls 
him  "  le  plus  Prussien  des  savants  Prussien.-' 

Observations  on  the  Construction  and  Maintenance 
of  Lightning  Conductors. — A  notice  of  a  work  by  K. 
Francisquc- Michel.  The  editor  describes  the  conductors 
of  Paris  generally  as  being  in  a  deplorable  condition, 
calculated  to  endanger  rather  than  protect  the  buildings  to 
which  they  are  attached.  Several  improvements  are  re- 
commended, which  are  shown  in  the  accompanying  illus- 
trations. 
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Patents. 


(Chemical  Nsws, 
1    Dec.  1 8. 1874. 


Nos.  9  and  10,  1874. 

This  double  number  is  chiefly  taken  up  with  a  report  of 
Dr.  Tyndall's  Belfast  speech. 

Maps  with  Soluble  Ferro-Prussiate. — Paper  pre- 
pared with  cyanate  of  iron  is  recommended  for  reproducing 
plans,  maps,  &c.  After  exposure  it  is  washed  with  water, 
which  fixes  the  design. 

No.  11, 1874. 

This  number  opens  with  a  letter  from  the  editor  to  Dr. 
Tyndal),  of  a  charader  utterly  unfit  for  our  columns. 

The  yield  of  the  gold  mines  of  French  Guayana  for  the 
year  1873  is  officially  stated  at  832  344  kilos. 

Rtimann's  Farbtr  Zeitung,  No.  39,  1874. 
This  number  contains  a  notice  of  M.  Schlumberger's 
aniline  black ;  receipts  for  dyeing  a  fast  grey,  a  sea-green, 
and  a  fast  green  on  woollen  yarn  ;  a  straw-colour  on  cotton 

Kiece  goods;  a  brown,  a  violet-blue,  a  blue,  and  a  red  on 
orse-hair;  a  blue,  a  royal  blue  (which,  however,  contains 
no  prussiate),  and  an  aniline  blue  on  felt  hats ;  instructions 
for  ungumming  silk,  which  is  directed  to  be  worked  in  two 
t oap-baths,  the  first  containing  4  ozs.  and  the  second  3  ozs. 
per  pound  of  silk.  There  are  further  receipts  for  an  orange 
resist  for  vat-blues,  and  for  a  red,  white,  and  black  on 
calico  and  muslins. 

Removal  of  Nitric  Acid  Stains.  These  well-known 

yellow  stains  can  be  removed  either  from  the  skin  or  from 
brown  or  black  woollen  garments,  by  moistening  the  spots 
for  a  while  with  permanganate  of  potash,  and  rinsing  with 
water.  A  brownish  stain  of  manganese  remains,  which 
may  be  removed  from  the  skin  by  washing  with  aqueous 
solution  of  sulphurous  acid.  If  the  spots  are  old  they  can- 
not be  entirely  removed. 

Oxide  of  Chrome  as  a  Mordant. — In  the  Journ.  dt  la 
Soc.  Indus,  dc  Rouen  M.  Gros-Renaud  describes  the  action 
of  chromic  oxide  as  a  mordant.  It  gives  with  madder  a 
reddish  colour ;  with  logwood,  black  or  grey  ;  with  the  red 
wood*,  brown  and  lavender  ;  with  cochineal  a  crimson  ; 
and  with  yellow  dyes  a  yellow.  With  catechu  brown  two 
yellow  tones  are  produced.  If  chromic  oxide  is  steamed 
it  does  not  lose  the  property  of  taking  up  colour  from  dye 
solutions.  Acetate  of  chrome  is  therefore  successfully 
used  as  a  mordant  for  steam  colours.  Chrome-alum  has 
been  found  inapplicable  for  this  purpose.  Nitrate  of 
chrome  gives  very  dark  shades,  it  does  not  weaken  the 
fibre,  and  is  not  deliquescent.  The  solution  of  the  acetate 
of  chrome,  obtained  by  double  decomposition  of  sulphate 
of  chrome  and  sugar  of  lead,  is  more  stable  than  acetate 
of  alumina.  Its  solutions  are  not  decomposed  by  boiling, 
but  if  steamed  it  gives  up  its  bate  to  the  fibre.  It  does  not 
coagulate  thickeners  at  common  temperatures.  To  fix  the 
hydrated  sesquioxide  of  chrome  upon  tissues,  they  are 
dyed  or  printed  with  the  solution,  and  then  winced  through 
a  weak  soda-bath  fj4  B.)  at  48"  C. 

PATENTS. 


ABRIDGMENTS  OF  PROVISIONAL  AND  COMPLETE 
SPECIFICATIONS. 

Imcrovements  in  the  manufacture  of  the  salts, carbonates,  and  hy- 
drnlei  4./  baryta  and  itrontia,  unit  alio  for  improved  modes  of  making 
baryta  and  stmntin  caustic.  Edward  Thomas  Hughes,  of  the  film  ol 
Hughes  »nd  Son.  patent  agents,  Chancery  Lane,  London.  (A  com- 
munication from  Louis  Gustavc  Ghilain  Daudenart  and  Edmoud 
Verbert,  Rue  du  Progres  Schacrbcek.  Brussels.)  March  13,  1871  — 
No.  git.  To  procure  the  carbonate*  of  baryta  and  atrontia,  alkaline 
earthy  chlorides  are  dissolved  in  water  to  It  or  15  B  .and  the  solutiuii, 
whether  of  the  chloride  of  barium  or  the  chloride  of  strontium,  is  mixeJ 
with  hydrate  of  magnesia  in  a  vessel,  which  is  afterwards  closed. 
The  mixture  is  kept  in  continual  azitmion,  and  subjected  to  the  action 
ol  a  current  of  carbonic  acid,  which  beiriK  absorbed  by  the  magnesia 
forms  a  carbonate  of  ihia  base,  and  by  the  employment  of  an  excess  of 
carbonic  acid  the  decomposition  is  rapidly  effected,  and  the  alkaline 
earths  produced  free  from  carbonate  of  magnesia.  In  practice,  the 
treatment  of  the  alkaline  earthy  chlorides  by  magnesia  and  carbonic 
acid  if  effected  in  two  operations.  In  the  first,  the  magnesia  is  in  ex- 
cess, which  givci  when  the  reaction  is  terminated  a  liq  lor  containing 


xclusively  chloride  of  magnesium,  which  is  decanted,  and  a  precipitate 
obtained  consisting  of  a  carbonate  of  the  alkaline  earth,  and  the  mag- 
nesia employed  in  excess  in  a  carbonated  state,  which  excess  ia  neu- 
tralised in  the  second  operation  by  an  additional  quantity  of  the  alkaline 
earthy  chloride.  The  liquor  containing  the  chloride  of  magnesium  is 
concentrated  by  evaporation,  and  the  hydrated  chloride  of  magnesium 
submitted  to  the  aCtian  of  steam  superheated  to  about  300*  C.  without 
pressure,  to  that  it  becomes  completely  decomposed,  and  ia  in  the 
condition  to  be  rapidly  hydrated  and  carbonated.  To  manufacture 
caustic  baryta  and  atrontia  from  their  carbonate*,  the  carbonate  ii 
mixed  with  carbon  or  chalk,  and  the  mixture,  whether  subjected  or  not 
to  the  action  of  superheated  steam,  is  heated  in  a  regenerating  or  never  - 
beratory  furnace. 

Improved  means  of  and  compositions  for  preserving  tcood  and  other 
materials  and  structures,  and  for  rendering  them  fireproof.  Cristoforo 
Muratori,  Burton  Crescent,  Middlesex.  March  14.  1871.— No.  931. 
This  relates  to  compositions  in  which  waste  skin  cuttings,  alum,  gum, 
and  water  form  a  body  to  be  mixed  with  wood,  atone,  metal,  or  other 
body  in  a  state  of  powder  for  covering  corresponding  bodies  or 
others  and  coating  them  to  resist  the  action  of  fire, 

Improvements  in  the  purification  of  gas  and  gas-liquor.  F.  C.  Hills, 
manufacturing  chemist.  Chemical  Works,  Deptford,  Kent.  March  14. 
1874.— No.  934.  This  invention  relatea  to  a  process  described  in  the 
Specification  of  Letters  Patent.  No.  1360,  1868,  and  consists  of  certain 
improvements  in  purifying  gas-liquor  and  in  using  gas-liquor  for  the 
purification  of  gat.  The  crude  gas-liquor  is  run  either  direct  or  through  a 
scrubber  to  a  still  in  which  the  said  liquor  is  kept  at  a  temperature  of 
about  iBo",  wheieby  carbonic  acid,  sulphuretted  hydrogen,  and  am- 
monia are  driven  off.  These  products  pass  from  the  still  up  through 
the  said  scrubber,  the  greater  part  of  the  ammonia  being  condensed 
and  carried  back  to  the  still  by  the  descending  gas-liquor  when  the 
said  liquor  is  passed  through  the  scrubber,  while  the  sulphuretted 
hydrogen  and  carbonic  acid  eases  escape  at  the  upper  part  of  the 
scrubber  with  a  little  ammonia,  which  latter  may  be  taken  up  by 
water,  acid,  or  other  suitable  agent.  The  carbonic  acid  and  sul- 
phuretted hydrogen  may  be  passed  through  oxide  of  iron  to  collect  the 
sulphur.  The  crude  gas-liquor  befort  being  run  into  the  ttill  may  be 
kept  for  tome  time  at  a  temperature  of  about  from  16V  to  170  .and  the 
sulphuretted  hydrogen  then  given  offmay  be  used  forrnakingsulphide  of 
lime  or  sulphide  of  ammonia.  The  gat-liquor,  treated  at  described, 
may  be  used  for  purifying  gas.  Crude  gat-liquor  it  made  to  combine 
with  more  of  the  carbonic  acid  combined  with  gas,  and  thus  to  free  the 
said  gas  from  such  acid  by  passing  such  gat  direct  from  the  hydraulic 
main  at  a  temperature  of  160  into  a  tcrubbcr. 

Improvement!  in  the  production  of  tannin.  Paul  Phillippe  Francois 
Miches,  Lcadcnhall  Street,  London.  March  18,1874.— No.  957.  Thia 
invention  relates  to  a  process  for  the  production  of  tannin  from  tannin- 
bearing  plants,  trees,  fruits,  leaves,  barks,  or  extracts  thereof.  The 
tannin  is  first  extracted  from  the  said  plants, trees,  or  other  tubttancea 
by  maceration  or  decoction  in  water,  to  which  it  added  soluble  taitt  of 
magnesia  or  lime,  or  tea-water  may  be  used,  or  a  solution  of  common 
salt,  or  of  sulphate  of  toda.  The  extract  obtained  it  treated  with 
alkali  or  with  alkaline  earths,  or  their  soluble  carbonatet  or  hydrates, 
for  the  precipitation  of  the  tannin,  the  precipitate  it  collected  and 
wathed,  and  it  then  ready  for  use  in  a  moist  or  dried  tute.  When 
used  for  dyeing  it  it  tuspended  in  water  with  the  addition  of  a  small 
quantity  of  acid,  whereby  the  precipitate  it  dissolved,  and  a  solution 
of  tannin  is  obtained  in  a  more  or  less  concentrated  tute. 

Improvements  in  the  manufacture  of  artificial  butter. 
Melville  Clark,  pttent  tgent.  Chancery  Lane.  Middlesex.  (A 
munication  from  Louis  Dordron,  Alexandre  Villcron,  and  Jacques 
Augutte  Beting*,  all  of  Paris.)  March  23,  1874.— No.  1049.  This 
artificial  butler  is  composed  of  fresh  beef  and  vesl  suets,  milk,  and  oil 
in  suitable  proportions,  and  prepared  by  working  up  in  a  mixer. 

Improvements  in  the  manufacture  of  icaterProof  plates  or  panels 
applicable  for  sheithing  and  roofing,  and  in  the  manufacture  of 
packing  and  other  cases,  tanks, hollow  spheres, cylinders,  and  such  tike, 
from  paper  or  other  ligneous  tissues  prepared  srith  cupro-ammonium. 
Yorick  Jones  Murrow,  Tavistock  Square,  Middlesex.  March  a6, 
1S74.— No.  1063.  The  claims  to  this  Complete  Specification  are — 
(il  The  mode  herein  described  of  manufacturing  waterproof  thick 
tissues  from  cupro-ammonlaliaed  paper  or  other  ligneous  material  by 
the  alternation  of  wet  and  dry  sheets  .  alto  the  application  of  such 
waterproof  tissues  to  the  various  purposes  herein  specified.  (2)  The 
mode  herein  described  of  preparing  millboard  and  such  like  thick 
paper  tissues  prior  to  forming  slabs  or  plates  Irom  them.  (3)  The 
manufacture  of  packing-cases,  tanks,  hollow  spheres,  cylinders,  tubes, 
boxes,  and  such  like  Irom  the  waterproof  tissues  substantially  as  herein 
described.    u>  The  moulding  of  cupro-ammonium-prepared  tissues 


into  various  hollow  forms  by  subjecting  such  tissues  to  internal  fluid 
pressure  whilst  they  are  held  within  an  external  mould  of  the  desired 
iorm. 


MEETINGS  FOR  THE  WEEK. 

Monday,  21st.— Medical,  8. 

  London  Institution,  5. 

Tuesday,  22nd.— Civil  Engineers,  8.  (Anniversary.) 


TO  CORRESPONDENTS. 


Equivalent. — Before  inserting  your  letter  we 
name  and  address  ;  not,  however,  tor  publication. 
J.  H-'.-Send  the  particulars  for  our  perusal. 
G.  P.— Please  explain  more  «' 


clearly  your  requirements. 


Chemical  News,  I 
Dec.  24, 1874.  I 


Experimental  Researches  on  Vegetation. 
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is  absolute,  as  may  be  easily  seen  by  the  following 
1862. — Cultivation  of  Buckwheat. 


EXPERIMENTAL    RESEARCHES  ON 
VEGETATION. 

The  Employment  of  Vegetation  to  Ascertain  and 

Define  the  Molecular  State  of  Bodies; 
The  Analysis  of  Vegetable  Earth  by  Rational 
Methods  of  Culture. 

By   M.   GEORGES  VII.l.E. 
NConctudert  from  page  2S0). 

II.— l-or  a  long  time,  chemists  have  ignored,  or  misunder- 
stood, the  true  nature  of  urea.    The  multiple,  and  some- 
times contradictory,  reactions  that  this  body  presents  have 
led  to  much  divergence  of  opinion  and  to  different  inter- 
pretations.   Urea  changes  with  wonderful  facility  into 
carbonate  of  ammonia.    The  simple  contact  of  a  nitro- 
genous matter  in  the  act  of  decomposition  is  sufficient  for 
that.    If  we  add  that  urea  possesses  the  composition  of 
carbonate  of  ammonia,  less  four  equivalents  ofwater.it  is 
not  surprising  that  certain  chemists  have  thought  of  de- 
riving one  from  the  other.    However  plausible  it  seems, 
this  conjecture  is  still  open  to  criticism.    When  a  solution 
of  cyanate  of  ammonia  is  evaporated,  the  liquid  deposits 
crystals  of  urea.    If  a  mixed  solution  of  urea  and  nitrate 
of  silver  is  concentrated,  a  mixture  of  nitrate  of  ammonia 
and  cyanate  of  silver  is  pruduced.    The  reactions  are  of  a 
nature  to  justify  the  opinion  of  those  who  admit  the 
existence  of  cyanic  acid  in  urea.    But,  contrary  to  the 
properties  of  ordinary  salts,  urea  possesses  the  power  of 
combining  with  acids,  and  forming  with  them  true  salts, 
or  at  all  events  compositions  which  greatly  resemble  them. 
Thus,  certain  chemists  have  considered  urea  as  the  oxide 
of  a  radical  compound,  participating  at  the  same  time  in 
the  properties  of  ammonia  and  cyanogen.    In  this  sup- 
position, urea  becomes  a  double  oxide  of  cyan-ammonium 
and  hydrogen— 

NHjCyO, 
HO  / 

It  is  true  that  the  uncertainty  there  has  for  some  time 
been  felt  on  the  true  nature  of  urea  is  now  likely  to  cease. 
Its  production  by  means  of  chloro- carbonic  acid,  explained 
by  the  new  theories  on  the  amides  introduced  into  science 
by  M.  Dumas,  more  recently  by  the  remarkable  works  of 
M.  Wurtz  on  the  production  of  compound  ureas,  is  favour- 
able to  the  idea  that  urea  is  really  di-amroonia,  in  which 
the  radical  carbonile  replaces  a  double  equivalent  of  hy- 
drogen, H2.  But,  with  all  deference  to  the  opinion  which 
ought  definitely  to  prevail  among  chemists,  let  us  fix,  by 
their  symbols,  the  three  formula:  which  we  have  just  re- 
ferred to,  and,  without  any  pre-conceived  ideas,  let  us  ask 
vegetation  to  decide. 

Urea. 


Dry  Product. 

Roots  and  straw 
Seeds     . .    . . 


o  no  of  Nitrogen  in  the  state  o 

,  ->-  N 

Urea.       Cyanate  of  Polath 
Grms.  Grms. 
793  1-43 
2*44  000 


l°'37  1*43 
After  this  proof  of  the  neutrality  of  cyanates,  is  it  right 
to  consider  cyanic  acid  amongst  the  constituents  of  urea  ? 
The  idea  of  representing  urea  as  oxide  of  cyan-ammonium 
and  hydrogen,  adopted  by  Gcrhardt  in  his  great  "  Treatise 
on  Organic  Chemistry,"  does  not  accord  better  with  the 
testimony  of  vegetation.  Numerous  experiments  have 
shown  me  that,  in  an  artificial  soil  of  calcined  sand,  the 
cyanides  and  ferrocyanides  were  neutral,  or  decidedly 
noxious,  whilst  the  neutrality  of  cyanates  was  already 
known  to  me.* 

We  must  rest,  then,  in  the  supposition  that  urea  belongs 
to  an  ammoniacal  type,  from  which,  however,  it  differs  by 
its  double  atomicity  and  by  the  substitution  of  the  radical 
C,Oa  for  H?. 

If  such  is  really  the  true  nature  of  urea,  its  action  on 
vegetation  explains  itself,  and  I  add  that  cblorhydrate  of 
ethylamine  having  produced  as  much  effect  as  sal* 
ammoniac,  this  similarity  of  action  ought  to  extend  to 
urea  itself;  and  experience  con6rms  this  supposition  in 
the  most  satisfactory  manner. 

1862.— Cultivation  of  Wheal. 

01 10  of  Nitrogen  in  the  stale  of 

,  1.  . 

Do-  Product. 


Roots  and  straw  . . 
Grains  


Urea. 
Graii. 
1507 
243 


Sal- Ammoniac. 
Grms. 
1466 
271 


1750  1737 
1S61.— Cultivation  of  Wheat. 

1497 


Roots  and  straw . .  15-49 
Grains   2-19 


1768 


a-43 
T7-43 


Consequently  the  formula— 


nJh, 
I  CO, 


Llebig. 
Abnormal  Cyanate  of 


CaOaN2H4 


Gerhardt. 
Oiide  of 

Cyan-Ammonium. 

NH,CyO, 
HO  f 


Wurtz. 
Di-Ammonbc 
Carbonile. 

H2 
H, 

ICaOj 


Na- 


a  most  favourable  and 
>f  ammoniacal 


Urea  produces  on  vegetation 
active  influence.  Us  effects  equal  tho 
salts.  If  cyanic  acid  enters  into  its  composition,  this 
product  itself  ought  to  be  as  active  as  ammoniacal  salts. 
But  sec  how  different  are  the  results.  The  cyanates  do 
not  exercise  an  appreciable  influence  on  vegetation. 
Under  this  form,  nitrogen  is  not  assimilated;  its  passivity 


is  exactly  that  which  best  explains  urea. 

If  this  deduction  be  thought  premature,  and  the  test  on 
which  it  is  founded  incomplete  and  insufficient,  we  have 
the  means  of  controlling  and  re-affirming  it. 

Oxamide  is  derived  from  oxalate  of  ammonia  exactly  as 
urea  from  carbonate.  Oxamide  and  urea  are  formed  in 
the  same  manner,  by  the  condensation  of  two  equivalents 
of  neutral  salt,  followed  by  the  elimination  of  lour  equi- 
valents of  water. 


Carbonate  of  Ammonia, 


2NII40,C03-4HO  ~ 

Oxalate  of  Ammonia. 
,  ■  , 

2NH40,C10J-4HO  - 


Urea. 


[H, 
NJHj 

lCa02 


O  (amide. 


(H, 

lc4o4 


Urea  and  oxamide  result  from  a  similar  method  of 
generation  ;  their  constitution  corresponds  on  all  points. 

*  This  proof  could  only  be  defined  after  hat  inc  experimented  ap 
cyanogen  compound*,  »ucb  as  tyanamidc)  thus  it  it  a  point  still  in 
rctervc. 
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Ought  not  oxamide,  therefore,  to  exercise  a  favourable  in- 
fluence on  vegetation,  and  its  effcds  be  equal  to  those  of 
oxalate  of  ammonia  ?*  But  on  this  question  experiment 
has  answered  as  follows  :— 

1S61.— Cultivation  of  Ducku-her.l. 

0110  grm.  o(  NilioRen  in  llse  state  of 


Dry  Product. 

Roots  and  straw 
Seeds      . . 


Oxalate 
of  Ammonia. 

Grm. 

•  SO? 

•  x'»7 


6S4 


Oxamide. 

Grrru. 
500 
I  05 

605 


1861.— Cultivation  of  Wheat  under  the  same  conditions. 

Roots  and  straw  ..  8-30  8-35 
Seeds    2-oS  1-84 
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Thus  is  justification  found  for  what  I  have  said  at  the 
commencement,  that  vegetation  offers  us  unhoped-for  re- 
sources in  penetrating  the  molecular  state  of  bodies,  even 
to  giving  to  their  formulas  one  more  degree  of  accuracy. 
Thus,  the  first  part  of  the  programme  which  I  have  placed 
before  you  is  found  complete. 

In  a  second  article,  I  shall  show  how  it  is  possible,  by 
an  extension  of  the  same  methods  of  cxpcrimentalism,  to 
discover  in  the  soil  the  presence  of  phosphate  of  lime, 
potash,  lime,  humus,  and  active  nitrogenous  compounds — 
i  n  a  word,  all  the  regular  agents  of  vegetable  production — 
and  how  we  are  authorised  to  found,  on  the  knowledge  of 
these  results,  a  practical  method  of  analysis  for  the  use  of 
agriculturists. 


ON  THE  EFFECT  OF    HEAT  ON  IODIDE 
OF  SILVER.-! 
By  C.  V.  RODWELL,  1-.R.A.S..  F.C.S. 

Professor  Clerk  Maxwkll,  when  discussing  the  expan" 
sion  of  matter  by  heat  ("Theory  of  Heat,"  p.  8)  says, 
"  The  body  generally  expands  (the  only  exception  among 
solid  bodies,  as  far  as  I  am  aware,  is  the  iodide  of  silver, 
which  has  been  found  to  contract  as  the  temperature 
rises.)"  M.  H.  Fizeau,  speaking  of  the  same  substance 
("  Nouvellcs  Observations  relatives  a  l'iodure  d'argent  ") 
writes  as  follows:  -"Ce  corps,  en  effet,  parait  offrir 
I'exemple  d'unc  inversion  complete  <tes  phOnorm'  nes  ordi- 
naires  de  la  dictation  par  la  chalrtir,  tar  son  volume 
diminue  trcEccrlainemcnt  pendant  Icchauffement  Ct  aug- 
mcntc  pendant  le  refroiilisscment." 

(t  was  thought  that  a  substance  possessing  so  marked 
a  property  would  probably  exhibit  peculiaiities  of  mole- 
cular structure,  and  the  following  experiments  were  made 
in  order  to  determine  whether  such  peculiarities  exist,  to 
note  the  effects  of  higher  temperatures  upon  the  iodide 
than  those  employed  by  Fizeau  (which  in  no  instance 
exceeded  ioo'  C),  and  to  determine  the  point  of  maximum 
density  of  the  iodide.     The  phenomena  which  most 
closely  approximate  to  those  assigned  to  the  iodide  of 
silver  when  heated,  nrc?  to  be  found  in  the  case  of  the 
anomalous  expansion  of  ice  ,inJ  br.muth,  and  a  few  other 
substances  which  at  the  moment  of  fusion,  and  for  a  few 
degrees  above  their  point  of  solidification,  exhibit  con- 
traction on  being  heated  ;  but  in  these  instances  we  have 
to  bear  in  mind  that  a  change  of  state  is  simultaneously 
effected.  «;r  about  to  be  effected  in  the  substance.  Again, 

•  l  or  cijlhI  pi'opoiiioun  of  miio;;in.'o».ui  i.k  pfi>.!uccu  lull  a;;  much 
el  eft  aa  una,  and  oxalate  of  ammonia  l-.i'l  tlm  of  jal-amii'uiM.n-. 
When  I  treat  rf  ;he  attiiw*  ft  salts  acid  1V1  natives  ui  aniline,  1  will 
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certain  crystals  contract  in  the  direction  of  one  of  their 
axes  on  the  application  of  heat,  but  they  expand  in  the 
direction. of  another  axis,  and  the  total  expansion  is 
greater  than  the  contraction,  so  that  they  possess  a  posi- 
tive coefficient  of  expansion.  Garnets  and  a  few  other 
crystals  undergo  an  increase  of  sp.  gr.  on  being  strongly 
heated,  and  slowly  recover  their  original  density. 

The  iodide  of  silver,  on  the  other  hand,  when  far 
removed  from  the  point  at  which  it  undergoes  any  change 
of  state,  appears  to  exhibit  contraction,  to  possess  what 
M.  Fizeau  calls  a  "  negative  coefficient  of  expansion  ;'* 
and  this  is  the  more  remarkable  when  we  remember  that 
the  chlorides,  bromides,  and  iodides,  of  potassium,  sodium, 
and  ammonium,  and  the  chloride  and  bromide  of  silver 
expand  considerably  when  heated,  more  so  indeed  than 
the  most  expansible  metals,  such  as  lead,  tin,  and  zinc. 
The  contraction  of  the  iodide  of  silver  is,  according  to 
Fizeau,  quite  regular  between  - 10°  C.  (140  F.)  and  +70"  C. 
(1583  F.);  and  he  calculates  that  the  contraction  is  equal 
to  about  :  .,V  „  of  its  volume  at  o*  C.  for  1005  C. ;  or,  again, 
equal  to  jth  the  expansion  of  platinum  for  loo"  C.  He 
also  found  that  a  large  hexagonal  crystal  exhibited  a  very 
considerable  contraction  in  the  direction  of  the  axis  of 
symmetry,  while  a  slight  expansion  was  produced  in  a 
direction  normal  to  the  axis  of  the  crystal.*    The  contrac- 
tion was  observed  in  the  case  both  of  the  crystal,  a  con- 
fused crystalline  mass,  and  an  amorphous  mass  produced 
by  strongly  compressing  the  precipitated  iodide  until  it 
became  a  hard  mass  capable  of  receiving  a  fine  polish, 
and  possessing  a  sp.  gr.  of  5  569.    Fizeau  considers  that 
that  the  iodide  possesses  its  maximum  of  volume  or 
minimum  of  density  at  a  temperature,  of  —  60' C.  ( —  76°  F.). 

The  iodide  of  silver  employed  in  the  following  expert* 
ments  was  prepared  (1)  By  precipitation.  Pure  iodide 
of  potassium  was  added  to  nitrate  of  silver,  both  in  dilute 
solution.  The  precipitated  iodide  was  thoroughly  washed 
in  the  dark,  slowly  dried,  fused  in  a  porcelain  crucible, 
«*ast  into  cylindrical  masses,  either  in  a  warm  porcelain 


and 


or  brass  mould.!  (2)  By  dissolving  pure  silver  in  strong 
hydriodic  acid,  evaporating  to  dryness,  fusing.  (3)  By 
exposing  pure  silver  leaf  for  several  hours  to  the  vapour 
of  iodine  produced  by  spontaneous  evaporation. 

Before  we  examine  the  effects  of  heat  upon  the  iodide,  it 
may  be  well  to  say  a  word  or  two  concerning  the  action  of 
light  upon  it.    A  considerable  amount  of  misconception 
appears  to  exist  in  regard  to  this.    Gmclin  says  "  it  turns 
brown  on  exposure  to  light,  but  less  quickly  than  the 
chloride;"  Miller  says  '*  it  is  but  slowly  acted  upon  by 
light;''  Fizeau  describes  it  as,  "noircissant  lentement  a 
la  lumiere;  '  while  Vogcl  (" Jabresbericht,"  1863)  affirms 
that  if  it  be  precipitated  with  excess  of  iodide  of  potassium 
it  is  scarcely  affected  by  light,  whereas  if  precipitated  with 
excess  of  nitrate  cf  silver  it  changes  colour,  but  undergoes 
no  chemical  change.    The  general  idea  that  it  is  nearly 
as  sensitive  to  light  as  the  chloride,  has  no  doubt  arisen 
from  the  fact  that  iodides  and  chlorides  are  known  to 
have  many  points  of  resemblance,  and  that  the  iodide  is 
largely  used  in  photography ;  moreover  we  remember  that 
a  thin  film  of  iodide  of  6ilver  was  the  sensitive  medium  in 
the  original  daguerreotype.    But  we  must  bear  in  mind 
that  the  change  produced  by  light  is  not  apparent  until 
the  so-called  "developing  solution,"  which  contains  re- 
ducing agents,  has  been  employed.    The  change  is  indeed 
most  obscure ;  the  author  of  the  article  on  Photography 
in  Watts's  "  Dictionary  of  Chemistrv"  savs  of  it,  "The 
atoms  have  apparently  acquired  a  certain  degree  of 
mobility,  in  consequence  of  which,  when  submitted  to  the 
action  of  reducing  agents,  such  as  ferrous  sulphate  or 
pyrogallic  acid,  they  sufTer  decomposition,  the  silver  being 
reduced  to  the  metallic  state,  and  forming  an  opaque 
metallic  film  on  the  parts  of  the  surface  w  hich  have  been 
exposed  to  light." 


"  Si:r  Ja  rropt:ci<-  qr.c  posstdc  1'ivdurc  d'ar^ent  de  »e  contraUcr 
par  U  ihi'tur  cl  Jt  it  riilater  par  1c  froid,"  Cnmptts  Rendu*.  1S67. 
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The  following  experiments  were  made  to  determine  the 
degree  of  sensitiveness  of  the  iodide  U  light  :  — 

a.  By  means  of  a  large  lens  the  rays  of  the  electric 
lamp  were  brought  to  a  focus  within  a  glass  cell  contain- 
ing a  solution  of  iodide  of  potassium  ;  a  solution  of  nitrate 
of  silver  was  then  introduced  by  a  pipette  at  the  apex  of 
the  cone  of  rays.  The  precipitated  iodide  possessed  its 
usual  rule  yellow  colour. 

ji.  hreshly  precipitated  iodide  in  suspension,  with  a 
slight  excess  of  iodide  of  potassium,  remained  in  the  full 
glare  of  a  July  sun  without  undergoing  any  perceptible 
change  ;  neither  did  it  subsequently  darken. 

y.  Freshly  precipitated  iodide  in  suspension,  with  a 
slight  excess  of  nitrate  of  silver,  underwent  no  immediate 
change  on  exposure  to  a  July  sun.  At  the  end  of  an  hour 
it  had  become  slightly  grey,  and  subsequently  darkened. 

«\  Organic  matter  in  the  shape  of  starch-paste  did  not 
induce  any  change  when  mixed  with  freshly  precipitated 
iodide  in  suspension  with  a  slight  excess  of  iodide  of 
potassium.  Albumenised  paper  with  iodide  precipitated 
upon  it  did  not  undergo  any  immediate  change. 

f.  Some  dried  and  powdered  iodide  was  found  to  have 
acquired  a  slight  greyish  metallic  tinge  after  an  hour's 
exposure  to  the  sun.  A  freshly  broken  surface  of  fused 
iodide  became  very  slightly  darker  after  exposure  to  the 
sun.  A  very  pate  microscopical  crystal  of  iodide,  removed 
from  the  interior  of  a  crystalline  mass,  became  slightly 
brown  after  several  hours'  exposure  to  diffused  light. 

^.  Crystals  of  iodide  of  silver  produced  by  direct  solu- 
tion of  silver  in  hydriodic  acid  were  not  affected  by  light ; 
neither  were  crystals  of  hydro-argentic  iodide  (Ag  Irll), 
nor  crystals  of  argento-potassic  iodide  (Ag  IKI). 

9.  A  sheet  of  silver  leaf  was  exposed  to  the  vapour  of 
iodine  (produced  by  spontaneous  evaporation)  for  five 
minutes ;  it  possessed  a  faintly  yellow  tinge,  which  on 
exposure  to  the  sun  instantly  became  pale  green,  but  on 
further  exposure  returned  to  its  original  pale  yellow.  A 
second  sheet  was  exposed  for  ten  minutes  to  the  vapour 
of  iodine  ;  it  acquired  a  golden-yellow  surface,  which  on 
exposure  to  diffused  light  acquired  a  purplish-red  colour, 
and  on  exposure  to  the  sun  became  greenish  purple.  On 
continued  exposure  this  colour  disappeared,  and  the  plate 
returned  to  almost  the  original  yellow  colour. 

1.  A  sheet  of  silver  leaf  was  exposed  to  the  vapour  of 
iodine  for  half  an  hour,  at  the  end  of  which  it  possessed  a 
decided  golden-yellow  colour;  on  exposure  to  the  sun  it 
instantly  acquired  a  dark  purple  colour,  edged  with  green 
at  those  parts  least  exposed  to  the  direct  vapour  of  the 
iodine.  On  continued  exposure  the  purple  became  paler, 
but  the  sheet  did  not  return  to  its  original  yellow  colour. 

k.  A  developing  solution  composed  of  ferrous  sulphate, 
alcohol,  acetic  acid,  and  water,  when  applied  to  the  ex- 
posed sheets  of  9  and  1,  which  had  been  purple,  but  on 
continued  exposure  nearly  regained  their  original  colours, 
produced  a  reddish-brown  colour. 

X.  A  sheet  of  silver  leaf  was  exposed  to  the  vapour  of 
iodine  for  many  hours  ;  it  was  found  to  be  converted  into 
a  slightly  coherent  film  of  lemon-yellow  iodide.  Light 
had  no  effect  upon  it,  even  after  long  exposure  to  a  July 
sun  ;  neither  was  any  colour  produced  on  the  addition  of 
a  developing  solution. 

The  pure  iodide  of  silver  would  thus  appear  to  be 
scarcely  affected  by  light,  except  when  silver  is  present, 
either  in  the  form  of  nitrate,  or  as  in  the  case  of  the  silver 
film*,  as  metallic  silver. 

If  the  precipitated  iodide  of  silver  be  fused  it  is  found  to 
cool  to  a  greenish-grey  mass,  which  in  thin  layers  is 
translucent.  The  surface  has  sometimes  a  dark  steel-grey, 
semi-metallic  appearance,  but  this  does  not  affect  the  com- 
position. Sometimes,  without  any  apparent  cause,  the 
ordinary  greenish  surface  and  the  dark  steel-grey  may 
exist  side  by  side  in  the  same  fused  mass.  A  second 
fusion  may  produce  a  uniformly  greenish  surface,  or  a 
uniformly  steel-grey  surface.  But  whatever  the  appear- 
ance of  the  fused  mass,  it  always  furnishes  when  pulver- 
ised a  lemon-yellow  powder,  which,  when  heated,  remains 


unaltered  in  colour  up  to  about  105"  C.  (221'  1'.).  At  that 
temperature  it  begins  to  darken,  and  between  105°  (J.  and 
1  So"  C.  (356'  F.)  it  assumes  darker  and  darker  shades  of 
yellow,  passing  into  orange  and  orange-red  ;  above  180°  C. 
it  becomes  decidedly  red,  and  darkens  through  tempera- 
tures which  may  be  roughly  indicated  by  the  fusing-points 
of  tin,  lead,  and  zinc,  until  at  the  latter  temperature 
(412'  C.,  77J3  F.)  it  possesses  a  very  dark  brick-red  colour. 
At  this  temperature  the  powder  becomes  coherent,  but 
does  not  commence  to  fuse.  At  a  somewhat  higher  tem- 
perature, probably  about  450°  C.  (842s  F.),  the  iodide  fuses 
to  a  dark-red  liquid,  the  colour  of  bromine,  or  of  melted 
sulphur  shortly  before  its  boiling-point.  At  a  red  heat  the 
iodide  begins  to  volatilise  and  to  decompose,  and  at  a 
bright  red  heat  this  takes  place  readily.  If  the  iodide  be 
fused  and  poured  into  cold  water,  it  becomes  a  lemon- 
yellow,  amorphous,  very  brittle  mass. 

If  the  fused  mass  of  iodide  is  allowed  to  cool,  it  solidi- 
fies to  a  dark-red  transparent  body,  which  is  somewhat 
plastic.  On  further  cooling  it  becomes  much  paler  in 
colour,  still  remaining  transparent ;  and  if  cooled  as  a 
thin  film  in  contact  with  a  hot  surface,  it  passes  to  a  pale 
yellow  transparent  variety.  The  transparent  varieties,  at 
a  temperature  which  varies  with  the  mass  of  the  substance, 
and  which  in  the  case  of  a  thin  film  may  be  as  low  as 
105* C,  become  crystalline,  opaque,  and  of  .1  pale  greenish- 
grey  colour,  somewhat  brittle,  and  of  a  granular  fracture. 
At  the  moment  of  the  change  from  the  amorphous,  trans- 
parent, plastic  variety  to  the  opaque,  brittle,  crystalline 
variety,  considerable  expansion  takes  place,  often  accom- 
panied by  a  loud  cracking,  and  large  fissures  appear  in 
the  mass. 

Many  attempts  were  made  to  determine  the  precise 
temperature  at  which  the  change  from  the  amorphous  to 
the  cry  stalline  condition  takes  place  ;  but  the  results  were 
somewhat  discordant,  depending  apparently  on  the  mass 
of  the  iodide,  and  perhaps  on  the  number  of  times  it  had 
been  previous  fused.  The  iodide  was  fused  in  a  glass 
tube  or  porcelain  crucible,  and  when  fusion  was  quite 
complete  was  placed  in  an  air-bath  at  150"  C  (302°  F.J, 
and  allowed  to  cool.  The  exact  temperature  at  which  the 
tube  was  broken  by  the  expanding  mass  was  noticed. 
About  15  grammes  of  iodide,  which  had  been  often  fused, 
changed  suddenly  from  the  amorphous  to  the  crystalline 
condition  at  120°  C.  (248=  F.).  Another  specimen  cracked 
the  tube  at  116*  C.  (240  8'  F.).  A  porcelain  crucible  con- 
|  taining  10  grammes  of  the  fused  iodide  commenced  to 
change  at  118*  C.  (244*4°  *'-)  >  tne  crucible  was  violently 
riven  open  at  105*  C.  Two  small  test-tubes,  about  6  milli- 
metres diameter  and  containing  2  grammes  of  iodide  apiece, 
were  placed  in  the  hot-air  bath  ;  the  two  masses  of  iodide 
simultaneously  changed  to  the  crystalline  condition  at 
109°  C.  (228  2"  F.).  On  one  occasion  a  small  mass 
weighing  3  grammes,  prepared  by  dissolving  silver  in 
hydriodic  acid,  was  fused  in  a  tube  and  slowly  cooled.  It 
cooled  down  to  the  ordinary  temperature  of  the  air  with- 
out breaking  the  tube  ;  on  moving  the  tube,  however,  the 
mass  suddenly  underwent  molecular  change,  and  the  tube 
was  broken.  The  same  iodide  fused  with  some  which  had 
been  similarly  prepared  suddenly  changed  to  the  crystal- 
line variety  at  I2ic'  C.  (240/8'  F.).  From  the  above 
results  we  cannot  be  far  wrong  in  stating  that  the  change 
from  the  amorphous  to  the  crystalline  variety  of  the  iodide 
takes  place  at  a  temperature  of  about  1 16"  C.  (24o  8c  F.). 

Presumably  heat  is  evolved  when  the  amorphous  modi- 
fication of  the  iodide  passes  into  the  crystalline.  Scver.il 
attempts  were  made  to  ascertain  this  by  plunging  a  mass 
of  hot  amorphous  iodide  into  hot  mercury,  inserting  a 
thermometer,  and  allowing  the  whole  to  cool,  but  no  rise 
of  temperature  wan  observed  at  any  given  point  of  the 
cooling. 

If  the  fused  iodide  be  cast  into  a  tube  of  porcelain  or 
brass  the  following  effects  may  be  observed  : — (a)  The 
mass  contracts  considerably  at  the  moment  of  solidifica- 
tion, the  level  liquid  surface  sinking  into  a  deep  conical 
depression  when  it  becomes  solid.   (/i)  For  many  seconds 
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after  the  solidification  the  solid  cylinder  of  iodide  will  [ 
freely  slip  out  of  the  tube,  and  ii  then  seen  to  be  red  and 
transparent,  in  fact  in  the  amorphous  condition ;  but  (y) 
if  the  mass  cools  until  it  assumes  the  crystalline  condition 
it  can  no  longer  be  got  out  of  the  tube ;  and  if  the  latter  be 
of  glass  or  porcelain,  it  is  infallibly  broken  by  the  expan- 
sion. 

Hence  if  a  mass  of  iodide  be  allowed  to  cool  in  the  tube 
which  it  cannot  break  when  it  expands,  it  may  be  made 
to  contract  and  slip  easily  out  of  the  tube  by  heating  it. 
Hence,  also,  as  the  change  from  the  amorphous  to  the 
crystalline  condition  takes  place  at  116"  C,  it  would 
appear  that  between  the  point  of  fusion,  450°  C.  and 
the  temperature  at  which  the  amorphous  iodide  becomes 
crystalline,  it  follows  the  ordinary  law  and  contracts 
as  it  cools,  while  below  that  temperature  (and  as  will 
be  shown  as  low  as  — 18*  C.  (  — 0*4"  V.)  it  expands  on 
getting  cooler,  and  possesses  a  negative  coefficient.  It 
thus  appears  that  when  the  iodide  is  in  the  amorphous 
condition  at  116°  C,  immediately  before  the  change  to 
the  crystalline  condition,  it  is  at  its  point  of  maximum 
density. 

Several  unsaccessful  attempts  were  made  to  burst  metal 
bottles,  after  the  manner  of  the  familiar  ice-experiment  by 
the  expansion  of  the  iodide  at  the  moment  when  it  passes 
from  the  amorphous  to  the  crystalline  condition.  On  one 
occasion,  when  a  somewhat  large  cylindrical  mass  had 
been  cast  into  a  tube  of  thin  brass,  the  latter  was  burst  by 
the  expanding  iodide,  but  thick  metal  bottles,  furnished 
with  a  screw,  which  was  forced  down  into  the  molten 
mass,  were  not  broken.  Thick  porcelain  and  glass  tubes 
were  invariably  broken  by  the  expansion,  and  a  good 
lecture  experiment  to  illustrate  the  anomalous  expansion 
is  furnished  by  the  following  means.  Let  20  or  30 
grammes  of  fused  iodide  be  cast  into  a  thick  cylindrical 
tube  of  porcelain  a  centimetre  diameter ;  in  the  course  of 
a  minute  or  two  the  mass  has  cooled  down  to  the  tem- 
perature at  which  it  changes  from  the  amorphous  to  the 
crystalline  condition;  it  then  expands,  cracks  the  tube 
with  a  loud  noise,  and  sometimes  jerks  portions  of  the 
tube  to  a  distance  of  several  feet. 

A  curious  effect  was  noticed  in  the  case  of  bars  of  the 
iodide  during  cooling.  If  a  bar  be  cast  in  a  tube  and 
pushed  out  before  it  begins  to  expand,  it  is  seen  to  curve 
considerably  during  cooling.  In  the  case  of  a  bar  15 
centimetres  long  by  6  millimetres  diameter,  the  curvature 
was  such  as  would  be  produced  with  a  radiuB  of  48  centi- 
metrer,  and  was  always  the  same  with  bars  of  the  same 
length  and^diameter.  A  very  slight  pressure  resisted  the 
tendency  of  the  bar  to  curve.  The  effect  was  not  due 
to  conduction  of  heat  from  one  part  of  the  bar,  while  the 
rest  remained  perfectly  hot ;  for  the  effect  was  the  same 
whether  the  bar  was  allowed  to  cool  on  a  flat  copper  plate, 
in  an  air-bath,  or  even  if  it  were  suspended  by  a  thread  ol 
non-conducting  matter.  It  takes  place  wh«n  the  iodide 
passes  from  the  amorphous  to  the  crystalline  condition, 
and  is  no  doubt  due  to  the  inequality  of  strain  produced 
between  the  outside  portions  which  first  become  crystal- 
line and  expand,  and  the  internal  portions  which  assimi- 
late the  change  less  rapidly,  for  the  iodide  is  a  very  bad 
conductor  of  heat. 

(To  be  continued). 
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EVOLUTION  OF  HEAT  DURING  THE  HYDRA. 
TION  OF  CLAY-SLATE,  CLAY,  AND  COAL. 

ny  WILLIAM  SKEY. 

Haviso  announced,  in  November,  1871,*  that  clay-slate 
hydrates  when  in  contact  with  water,  as  shown  by  the 
coagulation  test  I  devised,  I  have  been  desirous  to  obtain 
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corroborative  evidence  in  support  of  this  statement,  and 
so  prosecuted  the  matter  further;  and  being  under  the 
impression  that  the  hydration  of  this  substance  would 
evolve  heat,  I  ground  some  clay-slate  to  a  very  fine  pow- 
der and  put  it  to  a  small  quantity  of  distilled  water,  when 
an  elevation  of  temperature  occurred  in  the  mixture  equal 
to  about  20  F.  above  the  temperature  of  the  materials 
used. 

To  make  sure  that  none  of  this  rise  was  due  to  heat 
generated  during  the  act  of  crushing  and  retained  in  such 
a  manner,  that  the  exact  temperature  of  the  powdered 
substance  could  not  be  ascertained,  I  repeated  the  ex- 
periment, but  with  this  variation— the  crushed  slate  waa 
bottled  off  and  not  used  till  24  hours  afterwards.  Tho 
thermometric  results  were  the  same. 

The  water  after  the  mixing  was  slightly  alkaline,  owing 
no  doubt  to  the  presence  of  a  minute  quantity  of  alkalies 
derived  from  the  slate,  to  the  hydration  of  which  or  their 
compounds  a  part  of  the  elevation  of  temperature  noticed 
might  have  been  due.  To  obtain,  therefore,  some  indi- 
cation of  the  quantity  of  this,  I  crushed  some  glass  to 
quite  as  fine  a  powder  as  I  had  the  slate  instanced, 
allowed  it  24  hours  to  cool  (as  I  may  state  here  I  have  for 
all  succeeding  experiments  upon  substances  dried  by  heat), 
and  then  mixed  it  with  water  in  same  proportions  as  ob- 
served for  the  slate,  when  an  elevation  of  temperature 
barely  equal  to  1°  F.  occurred.  The  water  was  of  course 
strongly  alkaline  directly  after  the  mixing  was  performed ; 
clearly,  therefore,  the  alkalies  of  the  slate  had  no  im- 
portant share  in  producing  the  elevation  of  temperature 
observed. 

At  this  stage  I  struck  aside  a  little  to  experiment  upon 
coal,  clay,  and  other  substances,  in  the  hopes  of  obtaining 
facts  extending  over  a  wider  field,  and  so  capable  of  being 
handled  more  correctly  and  with  greater  ease,  and  I  found 
carbonate  of  lime,  as  also  quartz  and  brown  coal  or  clay, 
did  not  give  any  indication  of  an  evolution  of  heat  when 
mixed  with  water;  steatite,  however,  and  anhydrous  coal, 
also  hydrous  coal,  clay,  and  lignen,  when  dried  gently  or 
wholly,  did  so. 

Steatite  had  as  much  heating  power  as  slate,  while  all 
the  remaining  substances  cited  were  superior  to  it  in  this 
respect. 

In  the  case  of  naturally  anhydrous  coal,  or  hydrous 
coal  and  clay  dried  at  from  go"  to  212°,  or  over  desiccating 
substances  (at  common  temperatures),  I  frequently  ob- 
tained a  rise  of  temperature  from  3°  to  63  F. 

These  results  tend  to  show  that,  as  a  general  rule,  any 
so-termed  hygroscopic  substances,  when  deprived  of  even 
the  smallest  portion  of  their  water,  and  then  allowed  to 
regain  this  by  giving  them  contact  with  water,  generate 
heat. 

It  will  at  once  appear  that,  if  in  place  of  submitting 
water  to  these  dried  substances  we  submit  aqueous 
vapour,  the  evolution  of  heat  would  be  much  greater,  or 
would  last  longer,  and  in  fact  I  find  that  these  substances 
desiccated  and  exposed  to  common  air  rise  in  temperature 
very  notably. 

It  only  remains  now  to  consider  how  much  of  this 
elevation  of  temperature  is  due  to  mechanical,  and  how 
much  to  chemical  agency. 

It  is  obvious  a  portion  of  this  is  due  to  friction,  occa- 
sioned by  the  rapid  inrush  of  water  to  the  pores  of  these 
substances. 

I  believe  the  calorific  effect  of  such  inrushes  has  not 
yet  been  measured,  if  indeed  noticed  before,  and  in  all 
likelihood  thty  will  be  deemed  so  small  as  to  be  barely 
perceptible,  or  at  most  not  at  all  necessary  to  take  into 
account  in  determining  the  origin  of  the  increase  of  tem- 
perature instanced,  but  as  I  felt  anxious  to  get  the  approx- 
imate calorific  result  due  to  chemical  agency,  I  have  made 
an  attempt  to  get  at  this  by  comparative  tests. 

In  this  attempt  I  substituted  other  liquids  for  water 
liquids  which,  experimentally,  I  found  had  no  action  upon 
the  solids  used,  or  only  to  a  very  minute  extent. 

My  results  were  as  follows 


Chemical  News,  I 

Dec.  n,  1674-  J 


Groves' s  Method  of  Preparing  Chlorides. 


291 


I.  Clay-slate  mixed  with  water  raised  a  thermometer 

placed  in  the  mixture  2*  F.  above  the  temperature 
of  these  substances,  just  before  mixing  them.  A 
po.  tion  of  the  same  sample  of  clay-slate,  and  in 
qu  ntity  as  before,  mixed  with  pine  kerosene  in 
sau  e  volume  as  that  of  the  water  used,  only  raised 
the  thermometer  x\"  F. 

II.  Dried  brown  coal,  similarly  treated,  gave  an  eleva- 
tion of  temperature  equal  to  40  F.  with  water,  and 
only  20  F.  with  oil.  The  same  conditions  were 
observed  as  to  quantities  and  volumes  as  in  the 
first  expriment. 

As  the  kerosene  used  would  have  a  less  specific  heat 
than  water,  the  amount  of  heat  due  to  friction  in  the  first 
experiment  would  not  be  so  much  as  and  in  the 
second  experiment  not  so  much  as  2",  leaving  a  balance  of 
heat  equal  to  something  more  than  J*  and  2'  F.  for  the 
slate  and  coal  respectively,  which  balance  is,  I  conclude, 
doe  to  chemical  action,  and  as  I  believe  kerosene  is 
more  diffusive  than  water,  and  so  would  rush  these 
substances  with  greater  rapidity  than  water  would,  thus 
producing  more  friction,  the  balance  of  heat  found  is, 
perhaps,  on  this  account,  again  less  than  the  actual 
amount  due  to  chemical  action. 

Returning  now  to  the  subject  I  started  with,  the  sup- 
posed direct  hydration  of  day-slate  by  water,  and  bringing 
results  just  stated  to  bear  upon  this  question,  it  certainly 
appears  that  this  substance  evolves  heat  when  mixed  with 
water,  which  heat  is  the  result  of  chemical  action,  and  the 
only  agency  to  which  1  can  attribute  this  chemical  action 
is  the  hydration  of  the  clay-slate  used. 

Thus  the  statement  hazarded  as  to  the  direct  hydration 
of  clay-slate  by  water  receives  support  upon  the  ground  I 
have  just  traversed. 

Applying  now  the  facts  just  elicited  in  a  general  man- 
ner, it  appears — 

(1)  .  That  in  the  disintegration  of  rocks  or  soils  heat  is 

evolved. 

(2)  .  That  the  differences  in  temperature  sometimes  ob- 

served between  contiguous  strata  may  be  due, 
wholly  or  partly,  to  this  cause. 

(3)  .  That  our  native  anhydrous  coals  hydrate  upon  their 

surfaces  when  exposed  to  water  or  aqueous  vapour. 

(4)  .  That  hygroscopic  water  is  chemically-combined 

water. 

(5)  .  That  the  quantity  of  water  present  in  certain  rocks 

or  minerals  may,  when  known,  frequently  indicate 
the  highest  temperature  to  which  they  have  been 
subjected. 

That  the  bulk  of  vegetable  matters  (leaves,  twigs, 
&c.)  generally  develope  heat  by  hydration,  also  by 
friction,  when  the  temperature  of  the  air  surrounding 
them  is  lowered. 

In  regard  to  these  statements  it  requires,  in  the  case  of 
(3)i  gravimetrical  experiments  to  support  it,  which  I  shall 
presently  endeavour  to  obtain,  and  if  they  should  prove  it 
a  correct  one,  that  is,  that  anhydrous  coal  can  hydrate 
and  to  any  notable  extent,  it  will  certainly  appear  that 
these  substances  have  been  formed  at  a  somewhat  elevated 
temperature,  perhaps  approaching  to  nearly  100°  C. 

While  upon  the  subject  of  the  formation  of  coal,  I 
would  just  like  to  observe  here,  that  I  cannot  avoid 
thinking  the  effects  of  pressure  in  consolidating  this,  and 
indeed  other  minerals,  also  rocks,  has  been  considered 
much  greater  than  they  really  have  been  or  are  now,  and 
this  because  it  seems  that  these  subjects  will  generally,  if 
not  always,  be  charged  with  water,  oil,  or  gas,  and,  if  thii 
is  so,  I  conceive  the  consolidating  action  of  pressure 
would  be  very  greatly  mitigated,  and  would  be  in  some 
proportion  to  its  actual  volumetrical  effect  upon  the  liquid 
receiving  it.  I  cannot  see  how  particles  suspended,  or 
thoroughly  soaked  with  a  liquid,  can  be  made  to  approach 
each  other  by  pressure,  except  by  allowing  the  liquid  to 
escape,  and  it  does  not  appear,  in  the  case  of  rocks,  &c, 
at  some  depth,  that  there  can  be  any  such  way  of  escape, 
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at  least  a  sufficiently  ready  one  for  the  liquids  or  gases 
lodged  in  their  pores. 

In  reference  to  the  statement  (4)  that  the  hygroscopic 
water  of  substances  retaining  it  is  combined  water,  this 
appears  certain  from  what  has  been  described,  and  also 
from  other  considerations.  Thus,  to  take  an  analogous 
case,  the  salt  chloride  of  silver  forms  a  definite  crystal- 
lisable  chemical  compound  with  ammonia,  but,  though 
acknowledged  as  such,  it  can  only  be  preserved  in  an 
atmosphere  of  ammonia,  and  if  this  gas  is  taken  away  as 
evolved,  the  mineral  loses  the  whole  of  it,  even  at  com- 
mon temperatures;  if  this  was  not  obviously  a  definite 
mineral  we  might  have  extended  the  meaning  of  the  term 
hygroscopic,  given  it  a  general  application,  and  styled 
the  ammonia  thus  retained  hygroscopic.  Now  I  conceive 
water  has  relations  to  the  so-termed  hygroscopic  sub- 
stances, similar  to  those  ammonia  sustains  to  argentic 
chloride ;  it  chemically  combines  with  these  substances, 
and  the  compounds  thus  formed  are  not  permanent,  except 
at  a  temperature  not  higher,  and  a  tension  of  aqueous 
vapour  not  less,  than  that  at  which  they  were  produced. 

Lastly,  as  to  a  production  of  heat  by  the  chemical  com- 
bination of  water  with  the  substances  of  plants,  a  com- 
bination brought  about  by  changes  in  the  temperature  of 
the  air,  or  in  the  tension  of  its  vapour,  this  is  no  doubt  a 
very  useful  provision  for  preventing  sudden  atmospheric 
changes  of  this  nature  affecting  the  vegetable  world 
abruptly. 
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CHEMICAL  SOCIETY. 
Thursday,  December  17th,  1874. 

Professor  J.  H.  Gladstone,  F.R.S.,  Vice-President,  in  the 

Chair. 

The  minutes  of  the  preceding  meeting  having  been  read 
and  confirmed,  Mr.  P.  B.  Benger  was  formally  admitted 
a  Fellow  of  the  Society.  The  names  read  for  the  first 
time  were  those  of  Messrs.  R.  E.  H.  Goffin,  W.  Armstead, 
M.B.,  W.  McCowan,  J.  W.  Biggart,  and  D.  Johnson. 
Messrs.  Edward  VVclhered,  William  Henry  Symons, 
William  Wade  Hyde,  James  Alfred  Kendall,  David 
Bendix,  John  McDougall,  Henry  Penlcy  Harris,  and 
Edward  Sonstadt  were  balloted  for  and  duly  elected,  after 
their  names  had  been  read  for  the  third  time. 

The  first  paper,  "On  Groves's  Method  of  Preparing 
Chlorides,"  by  C.  Schorlemmeii,  F.R.S.,  was  read  by  the 
Secretary.  The  author  finds  that,  on  passing  hydrochloric 
acid  into  a  boiling  mixture  of  heptylic  alcohol  and  zinc 
chloride,  pure  heptylic  chloride  is  not  produced,  but  a 
mixture  of  heptenes  with  both  the  primary  and  secondary 
heptylic  chlorides.  Amylic  alcohol  treated  in  a  similar 
way  yields  the  primary  and  secondary  amylic  chlorides 
mixed  with  some  diamyl  ether.  These  results,  the  author 
believes,  explain  the  peculiar  action  of  zinc  chloride;  the 
alcoholic  chlorides  being  produced  by  two  distinct  reactions, 
one  part  by  the  union  of  the  acid  with  the  olefine  in  the 
nascent  state,  and  the  other  by  the  direct  aftion  of  the 
acid  on  the  alcohol. 

Mr.  C.  E.  Groves  said  it  was  not  difficult  to  give  a 
hypothetical  explanation  of  the  production  of  the  alco- 
holic chloride,  but  it  must  be  remembered  that  the  dis- 
tinctive action  of  zinc  chloride  wuihe complete  conversion 
of  the  alcohol  into  the  corresponding  chloride,  and  the 
perfect  absorption  of  the  hydrochloric  acid  during  the 
reaction.  It  did  not  seem  to  him  that  Dr.  Schorlemme  r's 
hypothesis  satisfactorily  accounted  for  this. 

Mr.  E.  Neison  remarked  that,  if  secondary  octylic  alco- 
hol were  heated  with  zinc  chloride,  It  was  alrr" 
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pleiely  converted  into  octylene,  and  when  hydrochloric  I 
acid  is  passed  into  the  pure  boiling  alcohol  very  little 
octylic  chloride  is  produced  ;  the  simultaneous  action  of 
zinc  chloride  and  hydrochloric  acid,  however,  rapidly  con- 
verted 70  to  80  per  cent  of  the  alcohol  into  the  chloride. 
In  the  case  of  ethylic  alcohol,  although  zinc  chloride 
alone  does  not  reduce  it  to  the  olefine.  the  simultaneous 
action  or  hydrochloric  acid  enabled  it  to  do  so,  combining 
with  the  nascent  olefine  to  form  ethyl  chloride. 

The  Chaikman  having  thanked  the  author. 

A  note  "  On  the  Precipitation  of  Metals  by  Zinc,"  by 
J.  L.  D.\ vies,  was  read.  The  author  finds  that  zinc  does 
not  precipitate  nickel,  cobalt,  or  iron  from  acid  solutions, 
but  the  two  first  arersadily  precipitated  from  ammoniacal 
solutions,  and  iron  to  a  considerable  extent  in  solutions 
containing  salts  of  ammonia. 

Mr.  W.  H.  Walenn  said  that  the  addition  of  ammonia 
enabled  zinc  to  precipitate  iron  in  the  metallic  state; 
he  had  also  observed  that  zinc  would  precipitate  brass 
from  a  cyanide  solution  containing  ammonium  tartrate. 

Dr.  Gladstone  remarked  that  Dr.  Russell  had  called 
the  attention  of  the  Society  to  the  fact  that,  in  precipi- 
tating a  solution  of  copper  by  zinc,  the  former  metal  was 
found  to  contain  a  very  large  amount  of  zinc.  This  was 
explained  by  the  secondary  reaction  which  lakes  place, 
the  zinc  salt  produced  being  decomposed  by  the  voltaic 
current  furmed  by  the  two  metals. 

Papers  entitled  "  Researches  vn  the  Paraffins  existing  in 
Pcunsylvanian  Petroleum,"  by  T.  M.  Moroan,  and  "  Some 
Remark*  on  the  Preceding  Paper,"  by  C.  ScHORLEMMER, 
F.R.S.,  were  then  read. 

Mr.  Morgan  finds  that  normal  hexane  boiling  at  68"  to 
70°  C,  when  chlorinated,  yields  a  mixtureof  mono-chlorides, 
boiling  at  uo5  to  134^  C.  Alcoholic  potash  converts 
about  two-thirds  of  this  into  defines  boiling  at  68*  to  70°  C. 
By  treatment  of  these  olefines  with  hydrochloric  acid  in 
the  cold,  a  part  was  converted  into  the  chloride.  Potas- 
sium acetate  decomposed  this,  with  regeneration  of  hexene. 
The  alcohol  obtained  from  this,  by  combining  it  with  hy- 
driodic  acid,  decomposing  the  product  with  lead  acetate, 
and  finally  treating  the  hexyl-acetatc  so  obtained  with 
alcoholic  potash,  boiled  at  125°  to  129°  C,  and  had  the 
odour  of  peppermint.  The  hexene,  which  was  unattacked 
by  hydrochloric  acid  in  the  cold,  was  found  to  yield  an  alco- 
hol boiling  at  132=  to  137- C. ;  from  the  products  obtained 
by  its  oxidation,  it  appears  to  be  methyl-butyl  carbinol. 
The  normal  heptane  from  the  same  source,  boiling  at  96s 
to  99' C,  when  chlorinated  and  submitted  to  processes 
resembling  those  above  mentioned,  yields  two  alcohols, 
boiling  at  140"  to  141"  C,  and  at  155"  to  15S0  C,  respect- 
ively. The  latter  is  the  methyl-pentyl-carbinol  already  in- 
vestigated by  Schorlemmer. 

Dr.  Schorlemmer  thinks  that,  from  Mr.  Morgan's  ex- 
periments, it  is  probable  that  Pennsylvanian  petroleum 
contains,  besides  the  normal  heptane  and  the  isomeride 
boiling  at  about  90"  C,  a  third  isomeric  hydrocarbon.  It  is 
possible,  however,  to  explain  the  author's  results  in  another 
manner.  In  order  to  decide  the  question,  it  will  be 
necessary  to  use  an  absolutely  pure  paraffin ;  that  which 
appears  to  be  best  adapted  for  this  purpose  is  the  normal 
htxanc  from  mannite.  The  author  intends  to  examine  this 
point  very  carefully,  and  also  to  study  the  derivatives  of 
normal  octane  prepared  from  methyl-hexyl. carbinol. 

The  Chauiman  having  thanked  the  authors  in  the  name 
of  the  Society, 

Mr.  D.  Howard  read  a  note  "On  Aricine."  Hesse,  in 
his  paper  "On  the  Cinchona  Alkaloids,  refers  to  the  very 
unsatisfactory  state  of  our  knowledge  of  aricine,  the  very 
i-xistcncc  of  which  he  is  ini lined  to  doubt.  The  author, 
however,  believes  the  cause  of  this  is,  that  barks  containing 
nrivine.  which  were  plcntif.il  in  commerce  at  the  time  when 


colouring  matter,  and  the  alkaloid  aricine,  whose  properties 
and  chemical  reactions  are  quite  distinct  from  quinine, 
quinidine.cinchonine,  cinchonidine,  quinaroine,  quinicine, 
and  cinchonicine.  1 1  gives  a  specific  rotary  power  of  63*  to 
the  left  for  the  yellow  ray.  The  quantity  of  alkaloid  was 
too  small  to  enable  the  author  to  determine  its  com- 
position. 

In  reply  to  a  question  of  Dr.  Gladstone, 
Mr.  Howard  said  that,  besides  the  well-defined  group 
of  alkaloids,  quinine,  quinidine,  quinicine,  cinchooine, 
cinchonidine,  and  cinchonicine,  there  were  four  others 
occurring  in  reputed  cinchona  barks,  viz.,  pay  tine,  pari  cine, 
beerberine,  and  aricine,  which  appear  to  form  a  group  apart. 
It  was  a  point  of  great  interest,  both  botanically  and 
chemically,  to  ascertain  whether  these  occurred  in  any  of 
the  true  cinchonas.  Nothing  was  at  present  known  on 
this  subject. 

The  Chairman,  having  thanked  Mr.  Howard,  announced 
that  Professor  Clerk  Maxwell  had  promised  to  give  a 
lecture, on  the  18th  of  February  next,  "On  the  Dynamical 
Evidence  of  the  Molecular  Constitution  of  Bodies." 

The  meeting  was  then  adjourned  until  Thursday,  17th  of 
January,  1875. 


NOTICES  OF  BOOKS. 

Inorganic  Chemistry:  Theoretical  and  Practical.  First 
Course.  By  T.  Jamieson,  F.C.S.  Aberdeen :  Free 
Press  Printing  Company. 

Were  our  higher  chemical  literature,  and  especially  our 
original  researches,  at  all  proportioned  in  quantity  to  the 
amount  of  elementary  chemical  works  issued  from  the 
British  press,  our  position  would  be  high  indeed.  The 
number  of  manuals,  handbooks,  epitomes,  and  lecture 
notes  that  have  appeared,  and  are  still  appearing,  is  great 
indeed.  None  of  these  productions  can  be  pronounced 
worthless.  As  a  rule  they  give  a  correct  account  of 
established  facts  and  of  temporarily-established  theories. 
Each  of  them  can  scarcely  fail  to  have,  in  some  point  or 
other,  the  advantage  over  its  rivals.  But  for  all  this  we 
are  often  sorely  puzzled  to  find  any  valid  plea  for  the 
existence  of  the  majority.  Until  some  novel  leading  fact 
shall  be  established,  or  some  really  valuable  generalisation 
attained,  we  could  wish  that  the  authors  of  such  would 
works  would  pause. 

The  volume  before  us  treats  of  seven  of  the  non-metallic 
elements  only,  whence  we  must  conclude  that  further 
parts  are  in  course  of  preparation.  The  work  may  un- 
doubtedly claim  the  merit  of  clearness.  Marginal  notes 
furnish  a  running  summary  of  the  text,  and  will  greatly 
assist  the  student  in  recapitulating.  The  experiments 
to  be  made,  the  results  observed,  and  the  inferences  to  be 
drawn  are  arranged  in  parallel  columns.  The  book  is 
also  interleaved  with  blank  writing-paper,  so  that  the 
student  may  note  down  anything  of  importance  heard  or 
seen  at  lectures.  In  short,  whatever  can  be  done  by  the 
aid  of  judicious  arrangement,  by  the  use  of  varied  type, 
by  tabular  and  graphic  representation,  to  give  the  highest 
prominence  to  what  is  of  the  greatest  importance,  and  to 
fix  it  in  the  mind  of  the  student,  hoping  that  it  may  by 
the  principle  of  association  recall  the  secondary  matter, 
I  has  been  done  here.  This  is,  we  believe,  all  that  the 
author  claims.  The  work,  as  he  himself  tells  us,  "  con- 
tains no  new  fact,  and  presents  no  originality,  beyond  that 
of  expression,  arrangement,  and  illustration."  He  writes, 
indeed,  for  students  seeking  to  "  pass  "  the  examinations 
of  the  Department  of  Science  and  Art,  a  circumstance 
t  which  appears  to  have  given  a  certain  bias  to  his  teachings, 
IMIeti^rand  Winkler  wrote  on  the  subject,  being  valueless,    from  which  we  should  be  glad  to  *ec  him  freed.  Asa 


hive  ceased  to  be  imported.  A  quantity  of  aricinc-yiclding 
bark  still  existing  in  the  collection  of  Mr.  J.  K.  Howard  was, 
however,  placed  at  the  author's  disposal,  and  he  finds, 


conueqjeme  of  that  bias  he  sometimes  advances  views 
which  are  not  incapable  of  being  controverted.  The 
present  brief  notice  is  not,  however,  the  place  for  1 


besides  kinic  acid  and  quinovine,  that  it  coutains  a  yellow    upon  such  a  discussion.    We  will  merely  say  that 
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his  shortcomings  are  those  of  the  school  he  represents, 
his  merits  are  indisputably  his  own. 


Five  Hundred  Chemical  Experiments  for  One  Shilling. 
Arranged  /or  Young  Beginners  in  Chemistry.  By 
F.  Moutiek.  London:  Townson  and  Mercer. 
The  author  tells  us  in  his  preface  that  "  a  want  has  been 
felt  which  the  following  Five  Hundred  Chemical  Experi- 
ments is  designed  to  meet."  The  nature  of  the  work  may 
be  sufficiently  understood  from  the  title.  We  are  bound 
to  admit  that,  generally  speaking,  correct  instructions  are 
given  for  the  performance  of  the  experiments,  and  the 
lesson  to  be  learnt  from  each  is  made  sufficiently  clear. 
In  a  few  cases  we  should  be  disposed  to  say,  repealing 
the  well-known  advice  of  Punch  to  persons  about  to  marry 
— "  Don't."  The  preparation  of  iodide  of  nitrogen  is 
hardly  adapted  for  young  beginners.  The  development  of 
hydrofluoric  acid  in  a  leaden  tray  eight  inches  square,  is 
likewise  quite  unfit  fcr  any  ordinary  room.  Under  a 
draft-hood,  or  in  the  open  air,  it  may  be  attempted  in 
safety. 

We  read  under  experiment  165,  that  "  the  foul  smells 
from  drains  may  thus  be  destroyed  :  hence  chlorine  is  a 
disinfecting  agent."  We  submit  that  to  deodorise  and  to 
disinfect  are  by  no  means  convertible  terms. 

In  experiments  358  and  359  we  are  told  that 
chrome-red  is  made  by  adding  solution  of  lead  acetate 
to  potassium  dichromate,  whilst  if  the  neutral  chromats  is 
employed,  thi  result  is  chrome-yellow.  This  is  by  no 
means  correct;  chrome-yellow  is  ordinarily  made  with 
the  dichromate,  whilst  chrome-red  may  be  obtained  by 
grinding  up  litharge  with  a  little  strong  potash  lye  and 
then  adding,  in  the  cold,  one-quarter  of  its  equivalent  of 
dichromate.  To  the  above,  and  a  few  other  oversights, 
we  would  beg  to  call  the  attention  of  the  author  in  case 
of  a  second  edition. 

Taken  as  a  whole,  however,  the  work  may  be  described 
as  by  no  means  ill-calculated  to  answer  its  purpose. 

Fibrin  and  White  or  Colourless  Corpuscles  :  their  Nature 
and  Origin  in  the  Animal  Organism.  By  J.  Goodman, 
M.D.  Edinburgh:  J.  Lindsay. 
The  author  describes,  in  this  pamphlet,  the  production  of 
fibrin  from  the  serum  of  blood,  by  the  agency  of  water. 
Egg  albumen,  also,  if  immersed  in  cold  pure  water,  and 
exposed  for  some  little  time  to  its  influence,  loses  the 
characters  of  albumen,  assuming  the  nature,  appearance, 
and  constitution  of  fibrin.  It  is  necessary  for  the  success 
of  these  experiments  that  the  egg  albumen  should  not  be 
old,  nor  the  blood  serum  long  drawn.  If  these  precautions 
are  neglected,  or  if  the  water  employed  be  close  upon 
the  freezing-point  white  corpuscles  appear,  instead  of 
fibrin.  The  "  fibrinised  "  egg,  or  artificial  fibrin,  has  been 
recommended  as  one  of  the  most  easily  digestible  ailments 
known.  For  this  purpose  an  egg  is  stripped  of  its  shell 
and  plunged  in  at  least  a  pint  of  cold  water,  where  it  is 
suffered  to  remain  for  at  least  twelve  hours.  The  water 
is  then  raised  to  a  boil. 


CORRESPONDENCE. 


ASSAY    OF  LEAD. 

To  the  Editor  of  the  Chemical  News. 

Sir,— I  think  the  following  process  for  the  management 
of  the  assay  of  lead  in  ores  will  be  found  convenient, 
particularly  where,  as  is  often  the  case,  the  lead  to  be  esti- 
mated Jis  mixed  as  sulphate  with  the  matrix  insoluble  in  acid. 

I  dissolve  the  sulphate  or  chloride  as  the  case  may  be 
in  acetate  of  ammonium,  make  the  solution  as  neutral  as 
possible,  and  estimate  the  lead  by  a  standard  solution  of 
bichromate  (a  half  decinormal  solution  answers  well)  with 
a  nitrate  of  silver  indicator. 

There  is  nothing  very  new  in  any  particular  point  of 
this  method,  only  I  think  the  volumetric  estimation  of 
lead-sulphate  dissolved  in  ammonium  acetate  by  the 
bichromate  has  not  been  yet  applied,  and,  as  it  shortens 
labour,  enables  the  insoluble  matrix  to  be  weighed  direct 
after  drying,  and  gives  accurate  results,  I  think  well  to 
mention  it.— I  am,  &c, 

F.  Maxwell  Lytb. 


6,  Cite  de  Rctiro.  Fauboure  St.  Honor*. 
Pari*,  December  16,  1S74. 


FERROUS  SULPHIDE  IN  CHAR. 

To  the  Editor  of  the  Chemical  News. 
Sir,— Tn  reply  to  Mr.  Murphy's  letter  (Chemical  .kws, 
vol.  xxx.,  p.  282).  I  have  to  repeat  that  in  my  experience 
the  most  reliable  results  were  obtained  by  oxidising  the 
the  sulphur  in  the  char  itself.  If  Mr.  Murphy  received  a 
sample  of  ferrous  sulphide  for  analysis  (a  commercial 
sample),  I  presume  he  would  not  apply  the  evolution 
method  for  the  estimation  of  sulphur.  As  applied  to  char, 
in  my  opinion  it  would  be  deceptive  and  misleading.  But 
I  will  not  take  up  space  discussing  such  a  question. 

Mr.  Murphy  fancies  that  the  calcium  sulphides  must  be 
heated  to  their  melting-points  before  they  would  part  with 
their  sulphur  to  iron.    Again,  I  ask  Mr.  Murphy  to  try 
t  the  experiment.    He  will  find  a  very  low  red  heat  quite 
;  sufficient  to  obtain  spongy  ferrous  sulphide  from  a  mix- 
■  ture  of  calcium  sulphides  and  reduced  iron.— I  am,  &c, 

R.  Frazeii  Smith. 


The  Safe  Use  of  Steam  ;  containing  Rules  for  the  Guidance 
of  Unprofessional  Steam  Users.  By  An  Engineer. 
London  :  Lockwood  and  Co. 

A  marvel  of  practical  instruction  for  the  arrangement  of 
steam-boilers.  Were  the  precautions  here  laid  down  duly 
attended  to,  wc  should  be  far  less  frequently  pained  by 
the  account  of  a  boiler  explosion  and  its  attendant  mas- 
sacre. 


yournal  of  the  Society  for  the  Promotion  of  Seienlifie 
Industry.  April,  1874.  Manchester:  Published  by  the 
Society. 

This  number  contains  the  opening  address  of  ihe  Presi- 
dent, Earl  Derby,  and  a  paper  by  Mr.  Lowthian  Bell  on 
the  economical  consumption  of  fuel. 


ESTIMATION  OF  FIXED  OIL  IN  ADULTERATED 
CITRONELLE. 

To  the  Editor  of  the  Chemical  News. 
Sir, — The  following  are  the  details  of  a  process  for  esti- 
mating the  amount  of  "  fixed  oil  "  in  adulterated  citronelle, 
which  in  the  absence  of  information  in  available  books,  I 
was  obliged  to  devise  recently.  This  method  yields  con- 
stant results  when  managed  with  care,  and  when  taken  in 
conjunction  with  the  specific  gravity  of  the  sample  may 
give  a  good  approximation  as  to  the  quantity  and  the 
class  of  the  adulterating  oil.  I  should  be  very  glad  to  be 
instructed  by  having  possible  errors  in  the  process  pointed 
out,  or  to  be  put  in  the  way  of  finding  a  better  one. 

A.  Dissolve  about  one  ounce  of  caustic  potash  in  five 
ounces  of  alcohol  in  a  flask  ;  put  on  a  sand-bath,  and  leave 
to  boil. 

B.  Tare  an  8-oz.  beaker  and  weigh  into  it  400  to  500 
grainB  of  the  citronelle;  add  two  volumes  of  alcohol ;  boil 
on  a  sand-bath. 

C.  When  A  and  B  are  both  boiling,  add  one  volume  of 
the  alcoholic  solution  of  potash  to  the  three  volumes  of 
alcohol  and  citronelle.  Boil  for  a  minute  or  so  and  then 
fill  to  within  an  inch  of  the  top  with  distilled  water. 
Stir  gently,  and  let  boil  for  about  half  an  hour  or  until  the 
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upper  layer  is  perfectly  clear,  and  the  under-fluid  semi- 
transparent.  Then  allow  to  cool. 

D.  When  quite  cold,  syphon  off  the  under-fluid  (con- 
taining  water,  alcohol,  and  potash,  and  soap  if  any  fixed 
oil  was  in  the  sample)  very  carefully  into  another  beaker 
and  boil  gently.  Acidify  with  dilute  H2S04.  Add  so  or 
100  grains  of  wax,  continue  gently  boiling  till  the  oily 
layer  is  perfectly  clear,  and  then  allow  to  coot  gradually. 

E.  When  cold  remove  the  cake  of  fat,  dry,  and  weigh. 
The  weight,  less  50  or  100  grains  of  wax,  is  the  amount  of 
fatty  acid  contained  in  the  fixed  oil.  A  simple  calculation 
will  show  the  amount  per  cent  of  the  adulterant  in  the 
citronelle.— I  am,  &c, 

T.  A. 


COMMERCIAL  ANALYSES. 

To  the  Editor  of  the  Chemical  Nevs. 

Sib,— Having  recently  had  occasion  to  doubt  the  accuiacy 
of  a  rather  unknown  (in  the  commercial  world)  analyst, 
we  submitted  a  portion  of  the  original  sample  to  a  third 
chemist ;  results  enclosed.  A.  and  B.  are  the  original  tests ; 
C,  result  of  B.'s  duplicate,  showing  a  difference  of  nearly 
4  per  cent — in  other  words,  a  loss  of  .£100  on  the  cargo. 
It  is,  indeed,  high  time  some  steps  were  taken  to  prevent 
these  frightful  discrepancies. — We  are,  &c, 

PlCKlOIlD  ft  WlNKFIELD. 

H*l,  1-eochurch  Street,  London,  E.C., 
December  9,  1B74. 
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DEODORISING  OILS. 


CHEMICAL   NOTICES  FROM  FOREIGN 
SOURCES. 

Not*.  Alldegreesof  tcmparatnre  are  Centigrade,  oolessotberwin 
expressed. 


To  the  Editor  of  thi  Chemical  News. 

Sir,— Some  little  time  ago  I  addressed  a  query  to  you 
asking  whether  any  of  your  subscribers  could  give  me 
information  of  how  to  efface  or  drown  the  smell  of  petro- 
leum or  paraffin  oil. 

These  oils  would  be  of  great  use  to  the  medical  profes- 
sion for  outward  applications  if  the  disagreeable  odour 
could  be  got  rid  of.— I  am,  &c, 

W.  Hughes. 

*,  Abingdon  Roai'.  Kensington. 


Comf>tts  Rendu*  Hebdomr.daires  dc%  Seances  de  VAca 
des  Sciences,  No.  31,  November  23,  1874 

Recent  Improvements  in  Electro  - 
Machines.— M.  Z.  T.  Gramme.— The  author  an 
that  he  has  constructed  one  machine  for  the  eledric  light, 
two  for  galvano-plastic,  and  some  small  machines  for 
scientific  demonstration.  The  machines  for  demonstra- 
tion can  heat  to  redness  o'io  metre  of  platinum  wire 
of  3-ioth  millimetre  in  diameter.  Those  at  present  made 
in  the  workshops  of  M.  Breguet,  and  in  the  author's  own, 
redden  0*40  metre  of  the  same  wire  {i.e.,  four  times  more 
than  the  former)  without  any  variation,  either  in  the 
weight  of  material  or  in  labour.  This  increase  in  the  in- 
tensity of  the  current  is  mainly  due  to  the  new  foliated 
magnets  of  M.  Jamin.  One  of  the  galvano-plastic 
machines  has  been  working  for  two  years,  to  the  entire 
satisfaction  of  the  purchasers.  It  has  required  no  repairs, 
and  no  outlay  beyond  greasing  the  axle.  Some  of  the 
author's  machines  deposit  0*6  kilo,  of  silver  hourly. 
The  new  galvano-plastic  machines  have  only  one  central 
ring  in  place  of  two  bars  of  electro-magnets  in  place  of 
four.  Like  its  predecessors  it  deposits  oa6  kilo,  of  silver 
hourly,  but  the  force  required  for  its  motion  is  only  50  in 
place  of  75  kilogrammetres.  It  requires  less  space  by  one- 
half;  its  gross  weight  is  reduced  three-fourths;  the  cop- 
per required  in  its  construction  is  also  reduced  three- 
fourths,  and  it  economises  30  per  cent  of  motive  power. 

Saccharine  Matter  Contained  in  Mushrooms. — M. 

A.  Muntz. — In  former  researches  (Comptes  Rendus,  lxxvi., 
p.  649)  the  author  has  shown  that  mushrooms  contain 
saccharine  matter  in  the  form  of  mannite,  of  trehalose,  or 
a  glucose  of  a  species  not  determined.   The  part  played 
by  this  sugar  in  the  life  of  the  plant  is  very  important.  It 
is  the  form  through  which  the  carbon  commonly  passes 
both  in  approaching  and  in  departing  from  the  maximum 
of  oxidation.   This  circumstance  has  led  the  author  to 
examine  the  lower  fungi  which  play  the  part  of  ferments 
and  moulds.    In  the  true  ferments,  such  as  beer-yeast,  he 
has  not  been  able  to  prove  the  presence  of  mannite  and 
trehalose.    The  moulds,  on  the  other  hand,  have  yielded 
the  bodies  in  question  very  distinctly.  Ptpieiilium glaucum, 
cultivated  in  solutions  of  starch,  inverted  sugar,  tartaric 
acid,  and  gelatin,  to  which  the  needful  mineral  elements 
were  added,  contained  constantly  in  its  tissues  a  very  ap- 
preciable quantity  of  mannite.  The  production  of  mannite 
at  the  expense  of  the  elements  of  tartaric  acid  deserves 
attention.    The  constitution  of  these  two  bodies  differs 
widely.    The  molecule  of  tartaric  acid  is  more  simple, 
and  contains  a  less  quantity  of  equivalents  of  carbon. 
The  Penicillium,  therefore,  effects  a  true  synthesis,  in  a 
manner  accessory  to  its  principal  function,  which  is  a 
complete  combustion,  the  reverse  of  the  synthetic  func- 
tion, which  is  more  characteristic  of  the  plants  containing 
chlorophyll-    Mucor  mucedo,  cultivated  on  horse-dung, 
putrescent  kidney-beans,  &c,  yielded  trehalose,  but  no 
mannite.  In  this  respect,  the  moulds  rank  with  the  higher 
fungi.    The  myxomycetes  are  placed  by  some  authorities 
between  animals  and  plants,  and  by  others  among  the 
fungi.     It  was,  therefore,  interesting  to  examine  what 
sugar  they  contain.     Ethalium  septicum  yielded  abun- 
dance of  trehalose— a  fact  which  tends  to  connect  these 
plants  with  the  fungi. 

Effe38  of  Sulpho-Carbonate  of  Potassium  upon 
the  Phylloxera.  —  M.  Mouillcfert.  —  The  experiments 
appear  to  have  been  successful  where  the  quantity  of  water 
was  sttflkient  tr>  carry  the  sulpho-carbonate  thoroughly 
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Means  Followed  to  Discover  the  Substance  Most 
Effectual  for  the  Destruction  of  the  Phylloxera.— M. 
Maic  Cornu. 

Experiments  made  on  the  Shoots  of  the  Vine 
Plunged  into  Water  Holding  Various  Substances  in 
Solution.— M.  A.  Baudrimor-t. 

Certain  Fads  Relating  to  the  Phylloxera,  to  the 
Submersion  of  Vines  and  Corn ;  Application  of 
Naudin's  Process  to  Vines  which  cannot  be  Sub- 
merged.— G.  Grimaud. 

Influence  of  Temperature  on  the  Coefficient  of  the 
Capillary  Flow  of  Liquids.— M.  A.  Guerout.— The 
author  shows  that  the  coefficient  of  the  flow  of  a  liquid 
increases  or  decreases  very  rapidly,  in  consequence  of  a 
rise  or  fall  of  temperature.  For  a  rise  of  109  C,  the  co- 
efficient of  flow— in  other  words,  the  mobility  of  the 
liquid — is  increased  by  one-third.  This  increase  of  mobility 
corresponds  to  a  decrease  of  cohesion  between  the  mole- 
cules of  liquids,  showing  that  when  a  liquid,  on  being 
heated  to  a  sufficient  temperature,  is  resolved  into  vapour, 
it  is  in  consequence  of  the  progressive  weakening  of  the 
cohesion  which  binds  its  molecules  together  that  this 
force  is  destroyed  so  as  to  permit  vaporisation.  This  in- 
fluence of  temperature  upon  the  mobility  of  liquid  mole- 
cules is  possibly  felt  in  the  flow  of  liquids  through  the 
capillary  vessels  of  the  organism.  The  action  of  cold, 
which  is  known  to  arrest  circulation  in  the  tissues,  may 
be  due,  not  to  congelation,  but  to  the  partial  destruction 
of  the  mobility  of  organic  liquids. 

Product  of  the  Addition  of  Propylen  to  Hypo- 
chlorous  Acid.— M.  L.  Henry.— Not  adapted  for  abstrac- 
tion. 


BulUtin  de  la  Socictt  Chimique  de  Paris, 
Nos.  6  and  7,  October,  5,  1874, 

Determination  of  Tannin.— MM.  Muntz  and  Rams- 
pacher. — The  principle  of  the  method  is  as  follows:  — 
A  solution  of  tannin,  filtered  by  prcssion  or  aspiration 
through  a  piece  of  hide,  gives  up  to  it  all  its  tannin,  whilst 
the  rest  of  the  dissolved  matters  pass  through  the  animal 
tissue.  The  authors  have  satisfied  themselves  by  direct 
experiment  that  the  matters  which  may  accompany  the 
tannin,  such  as  saccharine  and  gummy  substances, 
organic  salts  of  potash,  lime,  magnesia,  &c,  are  not  re- 
tained by  the  hide.  On  evaporating  to  dryness  equal 
quantities  of  the  solution,  Altered  and  unfiltered,  and  de- 
ducting the  weight  of  the  former  residue  from  that  of  the 
latter,  we  find  the  exact  weight  of  the  tannin  absorbed  by 
the  hide.  As  an  example  :  50  grins,  of  oak-bark,  ground 
in  a  coffee  mill,  are  exhausted  with  boiling  water,  so  as 
to  make  up  250  c.c.  of  liquid.  A  piece  of  hide,  free  from 
hair,  and  previously  softened  in  water,  is  stretched  over  a 
small  zinc  drum  of  about  oao6  metre  in  diameter,  and 
secured  in  its  place  with  a  copper  wire.  The  opposite 
end  of  the  drum  forms  a  tube,  to  which  is  attached  a  tube 
of  caoutchouc  from  1-5  to  2  m.  in  length,  and  terminating 
above  in  a  funnel.  Into  this  is  poured  the  solution  of  the 
sample.  The  first  4  or  5  c.c,  of  the  filtrate  are  rejected 
because  they  contain  certain  albumenoid  matters  expelled 
from  the  hide  by  displacement.  After  having  thus  col- 
lected by  filtration  a  certain  quantity  of  the  liquid,  25  c.c. 
of  the  nitrate  are  evaporated  to  dryness  at  ioo",  and  also 
25  c.c.  of  the  unfiltered  solution  ;  we  have  then — 


Weight  of  tannin  and  foreign  matter 
Weight  of  foreign  matter  alone    . . 


0*465  grm. 
o-«75  .» 
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1  being  the  weight  of  tannin  present  in  25  c.c.  of  liquor. 
The  total  volume  of  this  liquor  being  known,  and  the 
amount  of  bark  from  which  it  is  obtained,  the  percentage 
of  tannin  in  the  latter  is  found  by  a  very  simple  calcula- 
tion. 


Phosphates  of  Sesquioxide  of  Iron  and  of  Alumina. 
— M.  Millot.— The  author  has  obtained  phosphates  of 
sesquioxides  of  the  following  formulas : — 

P05,MjOj>iHO,  -  3  PO5.2M_.Oji1  H  O2  PO5M  n4Oj,»  HO. 
Phosphate  of  sesquioxide  of  iron,  P05,l'e2Oj,5HO,  is  formed 
by  pouring  an  excess  of  phosphate  of  soda  into  a  salt  of 
sesquioxide  of  iron,  or  by  precipitating  a  solution  of  one 
of  the  following  phosphates  by  an  excess  of  acetate  of  soda. 
It  is  a  white  gelatinous  precipitate,  which,  if  dried  at 
100*,  answers  exactly  to  the  above  formula.    If  ignited  it 
gives  the  anhydrous  salt,  POjFea03,  insoluble  in  acids, 
but  attacked  by  alkalies.  3P0<,2Fe2O3,ioH0.— Rammels- 
berg  finds  this  phosphate  to  form  cubic  crystals,  and  has 
obtained  it  by  setting  aside  for  a  year  a  saturated  solution 
of  the  former  salt.    Large  quantities  of  this  salt  may  be 
obtained  by  treating  oxide  of  iron  with  an  excess  of 
phosphoric  acid,  either  in  the  cold  or  at  a  temperature  of 
100*.    A  little  water  is  added,  and  the  solution  is  filtered. 
A  clear  liquid  is  thus  obtained,  which,  when  mixed  with 
water,  deposits  a  little  phosphate.    The  precipitation  is 
much  more  complete  on  the  application  of  heat.    If  the 
quantity  of  water  is  sufficient  we  obtain  an  abundant 
deposit,  which  towards  too"  occasions  violent  projections. 
It  is  filtered  whilst  still  boiling,  and  yields,  after  washing, 
the  above  compound.    If  the  liquor  is  left  to  itself  in  the 
cold  the  precipitate  re-dissolves  in  the  course  of  a  few 
days,  but  may  be  thrown  down  again  by  boiling.  The 
same  compound  may  be  obtained  by  mixing  3  equivs.  of 
acid  phosphate  of  ammonia  and  2  equivs.  of  sulphate)' 
sesquioxide  of  iron,  and  heating  the  liquor  to  ebullition. 
On  ignition  it  yields  3POc.2Fe.2O3,  insoluble  in  acids,  but 
attacked  by  alkalies.    2POJ,Fei05,6HO  is  obtained  by 
treating  the  foregoing  with  2  equivs.  of  phosphoric  acid, 
or  by  attacking  oxide  of  iron,  hydrated  or  anhydrous,  with 
excess  of  phosphoric  acid,  treating  with  water  to  remove 
the  dissolved  substance,  and  repeating  this  procedure 
I  several  times.     The  compound  is  obtained  as  residue. 
The  oxide  of  iron,  insoluble  in  concentrated  acids  and  in 
aqua  regia.  is  attacked  by  phosphoric  acid  in  the  cold,  or 
at  ioo\   The  salt,  ignited,  yields  the  anhyJrous  phosphate, 
2P0j,Fe2O3,  insoluble  in  acids,  and  attacked  by  alkalies. 
These  three  hydrated  phosphates  have  properties  very 
much  alike.   They  lose  their  last  equivalent  of  water 
between  1 70°  and  1  So0,  and  become  insoluble  in  acids. 
When  hydrated  they  are  very  readily  decomposed  by  salts. 
Oxalate  of  ammonia  at  the  boiling-point,  and  the  alkaline 
salts,  and  citrate  of  ammonia  in  the  cold,  dissolve  them 
completely.    They  are  insoluble  in  water  and  acetic  acid, 
but  become  slightly  soluble)' n  the  latter  if  mixed  with  salts  of 
lime.    (2)  Phosphates  of  Alumina,  POj,AljO„5HO.— This 
salt  is  prepared  by  precipitating  sulphate  of  alumina  with 
phosphate  of  soda,  leaving  the  liquor  decidedly  acid,  filter- 
ing, and  drying  at  ioo°.  When  ignited  it  yields  P03,AI»O,, 
insoluble  in  acids,  soluble  in  alkalies.  3P05,2Al103,2oHO. 
— This  salt  can  only  be  obtained  by  dissolving  alumina  in 
phosphoric  acid,  and  boiling  the  solution,  when  the  phos- 
phate is  precipitated,  carrying  down  with  it  a  variable 
excess  of  alumina.    The  author  has  likewise  obtained  it 
by  boiling  3  equivs.  of  acid  phosphate  of  ammonia  and 
2  equivs.  of  tulphate  of  alumina  in  presence  of  a  certain 
quantity  of  free  sulphuric  acid,  which  dissolves  the  excess 
of  alumina.    On  ignition  this  salt  yields  3POj,2AIjOj, 
anhydrous,  and  insoluble  in  acids.  "2P03,AljOj,8HO  is 
obtained  by  treating  1  equiv.  of  the  former  salt  in  the  cold 
or  at  loo*  with  2  equivs.  of  phosphoric  acid.    The  in. 
soluble  residue  is  washed  and  dried  at  too'.    On  ignition 
this  salt  yields  2  POj.AI.jOj,  insoluble  in  acids,  but  attacked 
by  alkalies.    This  anhydrous  compound  is  also  formed  by 
igniting  a  salt  of  alumina  with  excess  of  phosphoric  acid, 
like  the  corresponding  salt  of  iron.    These  phosphates 
have  the  same  properties  as  the  corresponding  salts  of 
iron,  but  their  solubility  in  saline  solutions  is  much 
greater.    The  phosphates  of  sesquioxides  have  the  curious 
property  of  not  dissolving  immediately  in  concentrated 
acids,  whilst  they  dissolve  readily  in  the  same  acids  on  A 
dilution  if  the  time  of  action  is  prolonged. 
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On  Isotcrcbenthcn.— J.  Ribau. — A  description  of  this  1  cold  water,  and  the  washings  are  added  to  the  liquid. 


body,  of  its  mono-  and  bi-hydrochlorate,  an  d  of  its  con 
version  into  cymen.     It  appears  to  furnish  the  same 
cymen  as  terebenthen  and  tereben. 

Isoterebenthen  from  a  Physical  Point  of  View. — 
J.  Ribau.— The  point  of  ebullition  is  175%  or  20  below 
that  of  its  isomers.    Its  rotatory  power  is,  at  230  C.,— 


(a)j: -o%  17. 


II. 

-9°.  72- 


Its  specific  gravity  ranges  from  0  S5S6  at  o'  C.  to  07793 
at  too".    Its  index  of  refraction,  at  25"  C.,— 

Ray.  Length  of  Wave.  Indices. 

Red   0-00065618  I4077 

Yellow  0-00058920  1  "47°9 

Green  000051739  14760 

Blue   000044H10  1-4839 

Solid  Polymer  of  Oil  of  Turpentine,  Tetratere- 
benthen.— J.  Ribau.— This  isomer  is  solid,  amorphous, 
brittle,  of  a  pale  yellow,  quite  transparent,  of  conchoidal 
fracture,  and  easily  pulverised.  It  is  easily  rendered 
electric  by  friction.  It  is  almost  insoluble  in  alcohol,  but 
soluble  in  ether,  sulphide  of  carbon,  benzol,  petroleum, 
and  oil  of  turpentine,  from  which  it  is  deposited  on 
evaporation  as  a  colourless  varnish.  It  turns  the  plane 
of  polarisation  to  the  right,  [«]j  =  +2o:.  Its  specific 
gravity  at  oa  =  0-977.  *l  BMitt  below  ioo\  and  does  not 
distil  at  350'.  Oil  of  turpentine  yields  with  protochloride 
of  antimony  a  characteristic  red  colouration. 

Correspondence  from  St.  Petersburg.— This  consists 
of  a  brief  notice  of  trimethylacctic  acid  and  pivalic  acid, 
by  M.Boutlerow;  of  iodide  of  ethyliden,  by  M.  Gustavson  ; 
and  of  the  synthesis  of  dimethyl-isobutyl-carbinol,  by  M. 
Parlof. 


Rtimatv,    Farber  Zeitung,  No.  40,  1874. 

Aniline  Blacks. — The  following  mixture  is  given  for 
cylinder  printing- — 1  k.  590  grms.  chlorate  of  potassa ; 
1  k.  590  grms.  sal-ammoniac ;  1  k.  500  grms.  moist  sul- 
phide of  copper;  3  k.  600  grms.  white  starch;  23  litres 
of  water.  This  is  boiled,  stirred  until  cold,  and  mixed 
with  3  k.  170  grms.  "  sublimed  aniline  salt,"  previously 
dissolved  in  9  litres  of  cold  water.  It  is  then  ready  for 
use.  The  deficient  intensity  of  aniline  blacks  generally 
arises  from  the  circumstance  that  the  colours  are  prepared 
with  so-called  "  red  oil,"  a  residue  of  the  manufacture  of 
magenta,  which  contains  various  impurities. 

The  editor  gives  receipts  for  dyeing  a  black  on  half- 
woollen  goods  (cotton  warps)  ;  a  steam  cochineal-red  for 
cotton  yarn  and  cloth  ;  a  fast  methyl  green  upon  woollen 
yarns,  grounded  with  Nicholson  blue;  a  silver  grey,  a 
ponceau  and  a  brown  on  woollen  cloth ;  a  black  for 
printing  woollrn  yarns;  an  aniline  blue  for  silk  dyeing ; 
a  dressing  for  blue  printed  goods  and  muslins  ;  a  vat-blue 
on  cotton,  with  a  catechu  gronnd ;  a  blue-black  on  cotton 
velvet;  and  directions  for  printing  red,  white,  and  black 
on  calico  and  muslin. 

M.  Gros-Renaud  gives  the  following  instructions  for 
a  fast  puce  with  alizarin  :  -The  mordant  \i  an  aceto- 
nitratc  of  srsquioxide  of  chrome,  and  may  be  used  also 
along  with  logwood  liquor  for  steam-blacks.    It  is  pre- 

fiared  by  placing  a  stoneware  pan,  of  the  capacity  of  30 
itres,  either  in  the  open  air  or  in  a  roomy  place.  It  is 
warmed,  and  3  kilos,  of  coarsely  pulverised  chromate  of 
potash  are  put  into  it,  along  with  4  litres  400  c.c.  of 
boiling  water,  2  lit.  600  c.c.  of  white  glycerine  at  B., 
and  4  lit.  2S0  c.c.  of  acetic  acid  at  7'  B.  When  the 
chiomate  is  dissolved,  the  liquid  is  poured  into  a  copper 
pan  fitted  with  a  steam-jacket,  heated  to  boiling  and  kept 
at  that  temperature,  until  it  appears  of  a  fine  green  if  seen 
in  a  thin  stratum.  It  is  thtn  poured  into  a  stoneware 
vessel  to  cool,  the  liquid  is  then  decanted  off,  and  the 
deposit  of  nitrate  of  potash  is  washed  with  800  c.c.  of 


The  mordant  thus  prepared  is  not  sticky,  and  does  not 
become  turbid  on  mixing  with  water.  When  thickened 
it  neither  decomposes  starch-paste,  nor  coagulates  gum- 
water.  One  gramme  of  pure  dry  alizarin,  natural  or 
artificial,  requires  5  c.c.  of  this  chrome  mordant  at  30"  B. 
For  use,  1  litre  of  this  mordant  at  3"  B.  is  thickened  with 
300  grms.  of  dark  calcined  starch.  The  pieces,  after 
printing,  are  passed  for  one  to  two  minutes  through 
water  containing  10  per  cent,  of  ammonia,  and  dyed  in 
the  ordinary  manner  with  dyewoods,  extracts,  or  alizarin. 
Tor  dyeing  self-colours  the  pieces  are  padded  in  the  mor- 
dant, dried,  passed  through  ammonia  water,  washed  and 
dyed. 

The  total  monthly  production  of  artificial  alizarin  in 
Germany  amounts  to  200,000  kilos.,  replaciog  one-third 
of  the  madder  formerly  consumed. 

No.  41. 

Dr.  Freise  announces  that  the  manufacture  of  "  patent 
colours"  in  Gottingen  will  shortly  resume  operations. 

Freeing  Wool  from  Burls  by  Chemical  Means. — 
The  substance  of  the  process  here  described  has  already 
appeared  in  the  Chemical  News. 

There  are  receipts  for  dyeing  a  Bismarck  brown,  a  fast 
cherry-brown,  and  a  maroon,  on  woollen  yarn ;  for 
bleaching  linen ;  for  printing  red  and  brown  madder  work 
on  calico,  and  for  dyeing  "  beider  wend." 

No.  42. 

This  number  contains  receipts  for  dying  an  olive  on 
wool,  a  saffranin  rose  on  cotton  yarn  and  pieces;  a 
chamois  on  garments  (half  wool),  and  a  green  printing 
colour  for  muslins.  To  detect  cotton  in  linen  tissues, 
Bottger,  in  Dittgltr's  Polytech.  jfourn.,  recommends  a 
process  founded  on  the  fact  that  linen  fibre,  when  steeped 
in  an  alcoholic  solution  of  corallin,  then  dipped  in  a  con- 
centrated aqueous  solution  of  carbonate  of  soda,  and 
finally  washed  repeatedly  with  the  soda  solution,  takes 
a  fine  rose  colour,  whilst  cotton  remains  colourless.  The 
sample  of  cloth  must  previously  be  freed  from  dressing. 


NOTES  AND  QUERIES. 

Metallurgical  Query.— I  have  occasion  to  make  bell, 
of  copper  and  tin)  red-hot,  and  in  so  dom*  would  with  to  infuse  into 
it,  by  the  vapour  of  the  fuel  uied.  bisulphide  of  carbon,  to  the  exclu- 
sion of  oxygen  and  hydrogen.  Would  any  of  your  correspondents 
kindly  inform  me,  as  I  know  nothing  whatever  of  chemistry,  in  what 
order  the  use  of  the  following  fuels  would  be  likely  to  further  my 
object  ?  I  should  be  satisfied  if  I  could  leain  which  one  would  be  1 
likely;  wood,  charcoal,  coke,  and  coal.— G.  Potter. 


MEETINGS  FOR  THE  WEEK. 


Tuesday,  291b.— Royal  Institution,  3.    "On  the  Voltaic  Battery: 

the  Cell  and  its  Effects"  (Juvenile  lecture),  by 

Protestor  Gladstone. 
Thursday,  31st.— Royal  Institution,  3.    "On  the  Voltaic  Battery: 

the  Keplaccmentuf  Metals" (Juvenile  lecture),  by 

Professor  Gladstone. 
Sati'RDAY,  Jan.  2nd.— Royal  Institution,  3.  "On  the  Voltaic  Batten- : 

Electrical  Decomposition  "  (Juvenile  lecture),  by 

Profe* 


TO  CORRESPONDENTS. 


Vol.  XXIX.  oi  the  Chi.uicai.  News,  containing  a  copious  index, 
is  now  ready,  piice  lis.  41!.,  by  post,  12s.,  handsomely  bound  in 


cloth,  gold  lettered.  The  catcs  for  binding  may  be  obtained  at 
our  office,  price  ts.  Oil.  Subscribers  mayhave  their  copies  bound 
fur  2>.  Od.  if  sent  to  our  office,  or,  if  accompanied  by  a  cloth  case, 
for  :s.  Subscribers  wishing  to  complete  their  sets  of  volumes 
arc  requested  to  apply  to  the  publisher,  who  will  give  them 
inli-rma'.mn  respecting  scarce  numbers  and  \ulumes.  Vol.  xxx. 
commented  on  July  3rd,  and  will  be  complete  in  twenty. six 
numbers.  Rlading  Cases,  price  is.  6d.  each,  post  free,  may  alto 
be  obtained  at  the  Office. 
it.  D.— Communication  received.   Accept  our  thanks. 
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